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Abstract: With the growth of the global population and increase of resource pressures, traditional agricul-

ture is confronted by challenges such as low production efficiency and resource wastage. Precision agricul-

ture, as a novel agricultural management approach, aims to enhance the efficiency and sustainability of

agricultural production through the utilization of advanced information technologies and data-driven
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methods. This study employed a combination of field surveys and questionnaires to collect data on the
application of precision agriculture technologies in 12 different regions of Guangxi and their effects on
agricultural production efficiency, resource conservation, product quality, and market competitiveness.
The analysis revealed that the implementation of precision agriculture technologies significantly increased
the yield per unit area and reduced agricultural production costs. The application of soil sensors in rice
cultivation led to a 15.12% increase in yield per unit area and a cost savings of 130.12 CNY per 667 m’.
Furthermore, the application of precision agriculture technologies effectively enhanced the net agricultural
profits across various regions, with the most substantial increases observed in Liuzhou and Laibin, reac-
hing 223.2 CNY/667 m” and 210. 8 CNY/667 m”®, respectively. In terms of resource conservation, the use
of precision agriculture technologies significantly reduced the consumption of water, fertilizers, and pesti-
cides. Regarding products quality, these technologies markedly improved the appearance quality of agricul-
tural products and market competitiveness, with the average customer satisfaction scores increasing by ap-
proximately 1. 5 points, the brand awareness scores by around 1. 4 points, and the repurchase rate by a-
bout 17.67%. The findings indicate that the adoption of precision agriculture technologies has a significant
positive impact on enhancing agricultural production efficiency, conserving resources, and improving prod-
ucts quality and market competitiveness. It is recommended that government and relevant institutions in-
tensify the promotion of precision agriculture technologies, organize specialized training and technical guid-
ance, enhance farmers’ technical application capabilities, and formulate differentiated technology promo-
tion strategies based on the specific conditions of different regions.
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