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Impact of industrial robots on the off-farm employment of
rural laborers: An empirical analysis based on CGSS
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Abstract This study aims to assess the impact of industrial robots on the off-farm employment of rural laborers
using multi-period data from the Chinese General Social Survey (CGSS) and the instrumental variable method.
The results show that the application of industrial robots significantly reduces the probability of off-farm
employment among rural laborers. The heterogeneity analysis reveals that the negative impacts are more
pronounced among female workers, older workers, those with lower educational attainment, those of middle
social status, and rural laborers from regions with higher urbanization rates and a higher proportion of secondary
industry output. The mechanism analysis indicates that the task de-routinization induced by the application of
industrial robots in the labor market is an important channel for the observed employment impact. On the one
hand, this study can deepen the research on how industrial automation affects the employment of rural laborers,
on the other hand, it can provide decision-making references for formulating public policies to promote high-
quality and full employment of rural laborers.
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Table 2 Impact of industrial robots on off-farm employment of rural labor, benchmark regression

A5 FEHL (1) FE AL (2) FR A (3)
Variable Model (1) Model(2) Model(3)
Hlas Ni&iE 2 —0. 008 —0. 0063+ —0. 006
Robot (0.003) (0.002) (0.002)
A SO E
A - R £ 4 £ 4
Individual characteristics
Vo—e ‘£‘ ?:/‘[E
FUEARAE R F R E B il
Family characteristics
B FRAE ) )
o . o oK B i il
Provincial characteristics
AR5y [ 52 RV Year fixed effect B 5 4 B4 47 i
24 3 [ 72 RN Provincial fixed effect B 5 il SEaLil REAR
FEA 4 Observations 33 537 33 461 33 461
R? 0.129 0.253 0. 254

TE AR5 AT bR HEDE . oo o378 P<<0. 01, P<<0. 05 Fl P<<0. 1. F [,
Note: Robust standard errors are in parentheses. ***, **_ and * indicate P<<0. 01, P<C0. 05 and P<<0. 1. The same below.
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3.4 BEMESH
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Table 3 Impact of industrial robots on off-farm employment of rural labor: Robustness checks

BEA (1)« BB AE 55 3h A H Y

RS (2) S Bk B3 T RE A

BERSC3) I AAT B AR &

PR
V'X'il Model(1) : Redefine the age of the Model(2) : Exclude the sample  Model(3): Add information
arable labor force of province-level municipalities technology variables
Plas A& 15 —0. 007 —0. 007 —0. 007
Robot (0.003) (0.003) (0.002)
o3 2| AR B
et B F il B $ il £ 4
Control variable
A {73 [ 52 280 0E . . .
e B i B il £ s
Year fixed effect
A 3 [ 2 U . . .
T B B i £ s
Provincial fixed effect
FE A Observations 28 941 30 754 33 461
R’ 0.233 0.235 0.254

R4 TAHB/ANREBINRNZHIERSE 00
Table 4 Impact of industrial robots on off-farm employment

of rural labor: Instrumental variable regression

A5 REALC1) BRI (2)
Variable Model (1) Model (2)
GIRIN 353} 3 —0. 0175k —0. 021
Robot (0.004) (0.005)
o3 | AR B
Rl B &
Control variables
5 [ 72 R L
Oy AU B & i
Year fixed effect
B 0y T8 E SN
0 [ 2 AU B & i
Provincial fixed effect
F 41 & F-statistic 11 384. 40 13 429.94
HEZR B Observations 33 461 33 461
R? 0.254 0.254

TR C1 (2D 43 1) S e T U I 5K A 5 11 Tl ML 5 A 0z
KOVAE S THAR SR TH45 2R . BRI, — B B i 145
R,

Note: Estimation results of Models (1) and (2) are the outcomes
using the application levels of industrial robots in European
countries and the United States as instrumental variables,
respectively. Due to space limitations, the estimation

results of the first stage are not presented.
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Table 5 Heterogeneity analysis based on gender and age
s it ik 53 i Age

Variable Female Male 16~30 31~45 4664
HLEs B i3 —0. 013%*x* —0.010%* —0.010 —0. 014#xx —0.010*
Robot (0.005) (0.005) (0.007) (0.005) (0.005)
54125 & Control variables SR £ il ey 4 il e
ALy [ E BN Y ear fixed effect 4 1l gl REC RECL RECY
il \ l—‘—»f: ’—;—A
O RO B £ £ £ £
Provincial fixed effect
FEA R Observations 17 944 15517 6 574 16 443 10 444
R? 0.201 0.271 0.226 0.228 0.153

HE 7 MELLBEL AR U . w2 D97 sh H i 2E > 51k
IV BB ) TR, TS 5 35 OB £ R % 1) B T
(i L o T AR 27 17 55 8l 4 1 Re e b Ak, & Rk
S JHVE 22 o 2 2 B EOR A R AR 5 L4 AR
e, BR AT H: AL RS N L A A5 R 2% R B 1 B
e,
3.4.4 #Aowmix

2 Ml 57 45 B 2 U ) 2 o U A X 4 i 2
AL (1~10) H 3R VP 43 K45 o AR PP 20 L 43 1
Fh s 7 I (1~2 43D FE 2 i HE IR (3~443) |
2 H A LY 3 (5~6 43 ) R AL 2 Hb A7 R (7~10
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Table 6 Heterogeneity analysis based on education level and social status

1 Education level

Ft4sHh v Social status

A2 b KELF PN o HEAE H A "
Variable Below junior Junior college ) Relatively Relatively "
Low . High
college level or above low high
L N85 —0.013%** 0. 004 —0.002 —0.009* —0.013** —0.004
Robot (0. 004) (0.011 (0.004) (0.005) (0.006) (0.009)
o3 2| s
P £ $ £ £ £ £ £ £ £ £ £ i
Control variables
\ 222 :
O E SR B & cEE oEE oR
Year fixed effect
VAN AN Py )
Ay R SR B ey cEE oEE oR
Provincial fixed effect
A Observations 31559 1902 16 637 10 238 5004 1582
R* 0.235 0.109 0.246 0.246 0.233 0.241
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Table 7 Heterogeneity analysis based on regional development status

o SR IL 595 AL 1
) Urbanization Secondary industry added value share
Variable
it Low = High i Low = High
PLEF N B3 —0.102 —0. 006%* —0.016 —0. 006
Robot (0.11D) (0.003) (0.022) (0.003)
g paInE =
FE R £ il B f il £ £
Control variables
\ [ 22 2%
S £ s B g o g £ s
Year fixed effect
VANIAN =2 7
O I £ s o p o g £ s
Provincial fixed effect
A Observations 10 927 22 534 8509 24 952
R* 0.198 0.264 0.274 0. 250
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Table 8 Mechanism analysis: Task de-regularization

FEA TAE & R 5 5 AT 55 A 2%

A (1=72;0=7)

Variable

Off-farm work related to routine task
(1=Yes; 0=No)

RE A EdeE AT TAE
(1=%;0=22)
Self-determined off-farm work
(1=No; 0=Yes)

IR PN -3 3 —0. 009
Robot (0.003)
o3 | AR B
B £ 45
Control variables
A A7y [ 72 AN
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Year fixed effect 0 £
8 0 1 5 O |
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Provincial fixed effect 0 H ]
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