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Impact of conservation tillage machinery on green total factor productivity of grain:

Based on a dual-carbon perspective

Li Mingliang', Pu Juan'. Kong Rong’, Yu Guoxin', Zhao Lanlan'
(1. College of Economics and Management s Xinjiang Agricultural University s Urumgqi s 830052, China ;
2. College of Economics and Management » Northwest A & F University ,» Yangling » 712100, China)

Abstract: Exploring the impact of conservation tillage machinery on green total factor productivity (GTFP) of grain can
provide valuable insights for ensuring food security and achieving high-quality agricultural development. From the
perspective of the “dual-carbon” goal, this study uses the SBM—GML index method to measure the GTFP of grain in
31 provinces of China from 2005 to 2021, and constructs a spatial Durbin model to quantitatively analyze the spatial
spillover effect of conservation tillage machinery. The study finds that: during the sample period. the annual average
GTFP of grain nationwide was 1.025, indicating an improvement in green grain production levels. While most
regions showed a fluctuating upward trend in GTFP of grain, the degree of improvement remained modest. There
are some differences in the changes of GTFP of grain across regions, with the green production levels of grain in plain areas
being significantly higher than those in hilly and mountainous regions. Conservation tillage machinery has a significant
positive spatial spillover effect on GTFP of grain, which is mainly promoted by technological progress. The impact
of conservation tillage machinery on GTFP of grain varies depending on terrain and the grain functional zones.
Therefore, in the future, we should focus on promoting conservation tillage technologies, improving the

agricultural machinery subsidy policies, strengthening the construction of information exchange platforms for the
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supply and demand of agricultural machinery services, and advancing the innovation of agricultural science and technology

to enhance the levels of agricultural machinery and equipment.

Keywords: conservation tillage machinery; green total factor productivity of grain; cross-regional operations of

agricultural machinery; heterogeneity analysis
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Tab. 9 Decomposition of the spatial effects of the

variables of the spatial Durbin model
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Tab. 10 Path analysis of total factor productivity enhancement

of grain greening by conservation tillage machinery
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Tab. 11 Spatial Durbin model regression results
in the topographic dimension
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Tab. 12 Spatial Durbin model regression results under functional area dimension
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Tab. 13 Robustness testing
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