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Abstract

Food security is an important cornerstone of national security. Under the constraint of total cultivated
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land, improving grain yield per unit area is the core path to stabilize the supply capacity of the
“Central Plains Granary”. Based on the balanced panel data of 18 prefecture-level cities in Henan
Province from 2016 to 2020, this paper first carries out VIF multicollinearity test to eliminate
highly coupled control variables, constructs benchmark OLS and municipal individual fixed effect
models in turn, and carries out multiple robustness tests by replacing the explained variable and
5% two-sided winsorization. The empirical results show that agricultural machinery significantly
restricts yield per unit and chemical fertilizer significantly improves yield per unit without con-
trolling municipal inherent endowments; after controlling regional fixed effects, the two core var-
iables are no longer significant; agricultural machinery and chemical fertilizer have a stable posi-
tive pull on total grain output. Fragmented cultivated land, diminishing marginal returns of chem-
ical fertilizer and mixed statistical caliber of rural electricity jointly restrict the improvement of
grain yield per unit area in Henan, and optimization paths such as adaptive transformation of ag-
ricultural machinery and reduction and efficiency improvement of chemical fertilizer are put for-
ward accordingly.
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Table 1. Variable definition table
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Table 2. Descriptive statistics for variables
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Table 3. Benchmark OLS regression
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Table 4. Regression results of individual fixed effects
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Table 5. Regression results of robustness test by replacing the explained variable
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Table 6. Regression results with 5% two-tailed winsorization robust standard errors
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