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Impact of aging rural labor on total factor productivity of rice:
Empirical analysis based on the main rice production areas of
China
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(Huazhong Agricultural University, School of Economics and Management, Wuhan 430070, China)

Abstract To investigate the impact of rural labor aging on rice total factor productivity, based on the panel
data of 23 major rice-producing provinces (municipalities and autonomous regions) in China from 2002 to
2021, the DEA-Malmquist index method was used to measure the total factor productivity of rice. The
baseline regression model, mediating effect model and moderating effect model were used to
systematically analyze the impact and the mechanism of rural labor aging on the total factor productivity of
rice. productivity and the mechanism. The results show that: 1) Rural labor aging significantly inhibits the
growth of rice total factor productivity; 2) Rural labor aging inhibits the growth of rice total factor productivity
by hindering technological progress; 3) The mechanization level mitigates the inhibition of rice total factor
productivity by rural labor aging, but the moderating effect of the mechanization level is only significant in
the plains and not in the hilly areas due to the constraints of the terrain. Fertiliser application intensity has an
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"inverted u-shaped" moderating effect in the relationship between rural labor aging and rice total factor

productivity; 4) Heterogeneity analysis found that the inhibitory effect of rural labor ageing on rice total

factor productivity is only significant in the southern rice cropping area, and not obvious in the northern rice

cropping area. In this regard, suggestions are put forward, which arepaying attention to the revitalization of

rural talents, increaseing the input of learning and training for the elderly labour force, accelerating the

development of agricultural mechanization and guiding farmers to use fertilizers in a scientific and rational

manner.

Keywords rural labor; ageing; total factor productivity; mechanisation level; fertiliser application intensity
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Table 1 Variable definition and descriptive statistics

AR 15 3 i e 22 PN /M
Variable Symbol Mean SD Max Min
4B 4 77 % Total factor productivity TFP 1.181 0.415 2.562 0.013
H AR H Technological progress Te 1.144 0.345 2.009 0.015
i R %% Technological efficiency Eff 1.025 0.142 1.454 0.678
ekt 55 8 /1 WL Rural labor aging old 0.168 0. 065 0.458 0.066
Al 5z K 3R Agricultural disaster rate Disa 0.209 0. 146 0.936 0.006
) i3
JJTB‘(iZ?jJEZ ) . Gov 0.104 0.030 0.190 0.045
Agriculture support of financial
W HHfk % Urbanization rate Urb 0. 508 0.121 0. 746 0.199
A5 % HE B R Effective irrigation rate Trr 0.372 0.118 0.743 0.145
5 A 52 = |/ :
ZWHEE}\@;%’Z%K?,*F. Edu 7.493 0.583 8.920 5.512
Level of education per rural resident
b 3 k
A ’JZQJkHLT)ﬁzj]jJ,( W,/}\) . Mac 3.780 2.249 13. 396 0.517
Power of agricultural machinery per capita
B3 4l |

ARG AR, (/A Che 0.231 0.101 0.573 0.054

Fertilizers per capita
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Table 2 Rice TFP growth and its decomposition term results from 2002 to 2021

A Ay RERA R HARHL HARBR Ay SRRER FEARHES FeARBR
Year TFP TE EFF Year TFP TE EFF
2002 0.980 0.965 1.015 2013 1.174 1.172 0.993
2003 0.986 0. 949 1.039 2014 1.270 1.211 1.042
2004 1. 060 1.044 1.012 2015 1.278 1.233 1.023
2005 1.016 1.016 0.998 2016 1.282 1. 244 1.021
2006 1.031 1. 004 1.020 2017 1.267 1.232 1.026
2007 1.081 1.048 1.018 2018 1. 304 1.255 1.036
2008 1.121 1.105 1.010 2019 1.345 1.265 1.062
2009 1.129 1.095 1.025 2020 1.345 1.297 1.032
2010 1.120 1112 1.001 2021 1.412 1.338 1.046
2011 1.190 1.134 1.030 4t

2012 1.219 1. 154 1.047 Mean b R b0z
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Fig.1 Trends in spatial and temporal evolution of TFP growth in rice
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Fig.2 Trends in the spatial and temporal evolution of technological progress and technical efficiency in rice
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Table 5 Moderated effects regression results
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Table 6 Results of heterogeneity regression
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