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Artificial Intelligence Empowers New Quality Productive Forces in
Agriculture: Realization Logic, Operation Mechanism, and Leapfrog Path
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(1.School of Economics, Zhejiang University;
2.Department of Business Administration, Party School of Zhejiang Provincial Committee of C. P. C)

Summary: With the rapid advancement of smart agriculture and digital agriculture, artificial intelligence (Al) is integrated into
the whole agricultural industry chain, profoundly reshaping agricultural production paradigms and providing essential support for
cultivating new quality productive forces in agriculture. However, although Al has made great strides in agriculture, its practical
application to enhance new quality productive forces in agriculture still faces numerous challenges. This paper clarifies the
realization logic and operation mechanism of Al’s empowerment of new quality productive forces in agriculture, and then proposes
corresponding pathways to overcome these practical dilemmas.

This paper thoroughly defines the academic connotations of new quality productive forces in agriculture and systematically
explains how Al empowers its development. New quality productive forces in agriculture are driven by emerging technologies like
Al, with the core content including new quality production factors and new combinations of factors. It is characterized by a
significant increase in agricultural total factor productivity (TFP). It is strategically oriented towards accelerating building up
China’s strength in agriculture. In terms of labor, Al helps establish a human-machine collaborative working model; In terms of
labor tools, Al facilitates the digital and intelligent transformation of traditional tools; In terms of labor objects, Al expands the
boundaries of agricultural production. Ultimately, Al can enhance the efficiency and capacity of agricultural productivity through
the intelligent reconfiguration of production factors.The practical dilemmas in the process of empowering new quality productive
forces in agriculture through Al are primarily manifested in the dual imbalance of human capital, the path dependence of key
technologies, the value silence of data elements, and the lack of application scenario support. This paper explores four aspects to
outline a path for the leapfrog development of new quality productive forces in agriculture with Chinese characteristics, thus
promoting the evolution of new quality productive forces in agriculture towards higher quality, improved efficiency, enhanced safety,
and greater sustainability according to local conditions. The leapfrog paths include comprehensively attracting and cultivating
high-end talent, strategically tackling core technologies, systematically coordinating data resources, and building a broad range of
application scenarios.

This paper’s contributions are reflected in three key aspects. First, developing new quality productive forces in agriculture is a
long-term endeavor. Al serves as a strong driver for the development of dynamic, resilient, efficient, and intelligent new quality
productive forces in agriculture. AI’s role in enhancing efficiency cannot be overlooked. Second, in the process of Al empowering
new quality productive forces in agriculture, three underlying principles emerge: Al represents a revolutionary breakthrough and
disruptive innovation; Al facilitates the qualitative transformation and innovative allocation of production factors; Al drives traditional
agriculture to release industrial potential and achieve profound transformation and upgrading. Third, new quality productive forces in
agriculture have become a major national strategic deployment. It requires seizing the significant strategic opportunities presented by
Al development and using Al to promote new development of new quality productive forces in agriculture.

Keywords: Al; New Quality Productive Force in Agriculture; High-Quality Development of Agriculture; Modemization of
Agriculture and Rural Areas

JEL Classification: O13; Q16
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