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Table 1 Benchmark regression results

o (D 2 3 (4
AR
Inempe Inempe Inempe Inempe
R4 0.0636 -0.0536 -0.1761%** -0.2938%#**
(0.0395) (0.0334) (0.0313) (0.0359)
0.3979%** 0.5262%%*%* 0.1682%** 0.2086%**
Inage
(0.0041) (0.0054) (0.0049) (0.0118)
0.00571*** 0.0167*** 0.0007 0.012]***
Incdr
(0.0018) (0.0020) (0.0018) (0.0020)
0.0321*** 0.0097*** 0.0255%** 0.0031**
Instock
(0.0011) (0.0013) (0.0011) (0.0013)
0.2089%** 0.1773%%*%* 0.1689%** 0.1188%***
export
(0.0034) (0.0038) (0.0034) (0.0038)
RO 0.0169%** 0.0145%%*%* 0.0152%*%* 0.0132%**
(0.0052) (0.0041) (0.0051) (0.0041)
0.3680%** 0.2819%%*%* 0.3319%** 0.2527%%*
Insize
(0.0021) (0.0027) (0.0021) (0.0026)
-0.0309 0.5599°%%*%* 0.8605%** 1.5835%%*
Constant
(0.0194) (0.0244) (0.0224) (0.0327)
Al i 7 25 R NO YES NO YES
A7 8] SR NO NO YES YES
Observations 772369 772369 772369 772369
R-squared 0.2389 0.2440 0.2903 0.2939
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Figure 1 Trends in industrial robot application penetration across six countries
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Table 2 Instrumental variable regression results

1) (2)
AR B IRA Inempe
First-stage 2SLS
-0.6893#**
IRA
(0.0820)
1.0947%**
V4
(0.0891)
K-P F-stat 147.3520
AR YES YES
Al [ 52 R YES YES
SR I TE RN YES YES
Observations 782223 762635

R-squared 0.7182 0.0730
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Table 3 Robustness test results

1 (2) (3) (4) (5) (6)
5 Inempe Inempe Inempe Inempe Inempe Inempe
ya \E
B A DkplESs AN TS A HERRIL RS
B HELRR ] Hopth i == [#6] 7 25 L [#6] 7 285 L Ay
" -0.2541%**  -0.4705%*%*  -0.0100%*** -0.3585%***  -(0.2865%*** -0.2443%**
(0.0667) (0.0451) (0.0013) (0.0503) (0.0359) (0.0291)
P AR & YES YES YES YES YES YES
Al i 2
N YES YES YES YES YES YES
AR
A E
N YES YES YES YES YES YES
RS
T4
N NO NO NO YES NO NO
I 7 RN
B
. NO NO NO NO YES NO
Ii] 7€
Observations 3990 559249 287448 772369 772369 480331
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Table 4 Mechanism test results

_ (1 2 (3) o (5
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Table 5 Heterogeneity test results

1) (2) (3) (4) (5) (6)
R Inempe Inempe Inempe Inempe Inempe Inempe
U e e OOFE BER @Rk
PR FRBERAIK 17k 17k
™ 0.3414% %% L0.2354% k% _0.2435%k% 0. 1414%k%  03191%**  _].6161%**
(0.0488) (0.0528) (0.0382) (0.0453) (0.0390) (0.2280)
Pl A & YES YES YES YES YES YES
i Il [ 7 4R YES YES YES YES YES YES
HEA IE T8 RUBE YES YES YES YES YES YES
Observations 583770 188599 417004 355365 261483 504781
R-squared 0.2962 0.2900 0.2222 0.4825 0.3274 0.2782
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Research on the impact of industrial robots on employment

in private enterprises

BAI Jun-hong, DING Sheng-yi
(School of Business, Nanjing Normal University, Nanjing 210023, China)

Abstract: With the rapid development and application of industrial robots, its impact on
employment in private enterprises deserves attention. China operates as a socialist market economy
where public ownership predominates alongside the coexistence of multiple forms of ownership.
Compared to state-owned enterprises and other public-sector entities, private enterprises are

numerous, possess more flexible mechanisms, and are more market-oriented. In particular, when



confronting the impact of industrial robot applications on employment and people’s lives, private
enterprises are not burdened with additional policy mandates. They may directly assess the cost-
benefit ratio of automation based on market dynamics, thereby making informed decisions to better
adapt to market developments. Therefore, at the present stage, in the face of complex domestic and
international economic conditions, conducting an in-depth examination of the impact of robotics
applications on employment within private enterprises is important. This will objectively reflect the
current market-driven challenges posed by robotics adoption in China, thereby accelerating the
formation of production relations compatible with new-quality productive forces. Furthermore, it
will also facilitate the scientific formulation of relevant government policies aimed at keeping
employment and safeguarding people's lives.

This paper employs sample data from private enterprises within China's industrial enterprise
database. By constructing Bartik variables, it decomposes the operational volume of industrial
robots at the sector level in China—as published by the International Federation of Robotics (IFR)—
down to the enterprise level. Building upon theoretical analysis of how industrial robot applications
impact employment in private enterprises, it empirically examines the effect of robot applications
on employment within private enterprises. This paper finds that the application of industrial robots
during the observation period exerts a significant negative impact on employment within private
enterprises. This result remains robust after conducting a series of tests, including replacing the
dependent variable, relaxing production scale restrictions, altering the measurement method for
industrial robot application, incorporating multidimensional fixed effects, and controlling for other
exogenous shocks. The mechanism test shows that industrial robot applications have a significant
impact on employment in private enterprises by reducing their labor costs and increasing their
productivity. Heterogeneity tests conducted based on firm location characteristics, labour intensity,
and worker skill structures reveal that the impact of industrial robot adoption is more pronounced
in coastal regions, among labour-intensive enterprises, and for workers with lower skill levels,
where substitution effects are stronger. This paper further examines heterogeneity across firm
location characteristics, labour intensity levels, and worker skill structures. The study finds that the
substitution effect of robot application on private enterprise employment is more obvious in coastal
areas, more labor-intensive, low-tech industry enterprises, and workers with lower skill levels.

The findings of this study have significant policy implication. With the development of the
times and technological progress, the application of industrial robots to enhance enterprise
production operations has become an irreversible trend. However, while the adoption of new
technologies such as industrial robots reduces corporate costs and enhances production precision
and efficiency, it also exerts a profound impact on the employment market. This necessitates that
relevant government departments assess the situation carefully, recognizing the potential impact of
industrial robot applications on the labour market while encouraging its adoption. They must
establish robust employment services and social security systems to enhance workers' skills and
strengthen their protection, thereby effectively addressing the implications of robotics.

Key words: industrial robots; private enterprises; employment



