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Heterogeneity of global agricultural transformation and its adaptive governance
—An empirical analysis based on panel data of 179 countries and regions

LUO Haoxuan®®

(a. School of Marxism; b. College of Management Science, Chengdu University of Technology, Chengdu 610059, China)

Abstract: Agricultural transformation is essentially characterized by the replacement of leading production factors and the
transition of growth drivers. Based on the stage dynamics of the agricultural industrialization model, we put forward three
hypotheses—the development stage correspondence hypothesis, the factor-driver substitution hypothesis, and the
technological progress transition hypothesis—and empirically test them using panel data of 179 countries and regions from
1961 to 2022. To test these hypotheses, we systematically depict the heterogeneous landscape and developmental
sequencing of global agricultural transformation, drawing on factor output elasticity and relative factor intensities. The
results show that economies at different development stages exhibit distinct agricultural transformation characteristics that
match their respective income levels: agricultural growth in underdeveloped economies still relies predominantly on labor
and land, whereas advanced economies are driven jointly by capital and technological progress. We also find that in densely
populated and capital-scarce economies, agricultural capital tends to be channeled into biological and chemical
technologies., and most advanced economies have moved past the factor-dependent phase, with total factor productivity
emerging as the leading engine of agricultural growth. On these grounds, the design, implementation, and evaluation of
agricultural governance policies must be aligned with the evolving stage of relative factor intensity, thereby achieving
“stage-adapted and precision-targeted governance.”

Keywords: global agricultural transformation; agricultural production factors; factor output elasticity; factor intensity;
development stages; adaptive governance
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