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The Application of Industrial Robots and Employment Reallocation
Mao Risheng""
(a. School of International Politics and Economics, University of Chinese Academy of Social Sciences; b. Institute of World Economy and
Politics, Chinese Academy of Social Sciences)

Abstract: In recent years, a new generation of robots integrated with artificial intelligence has been rapidly applied in China. In the long
run, the widespread application of robots in various sectors of the national economy will have numerous positive impacts, such as improving
productivity of enterprises, promoting human capital accumulation, driving the digital, green, and low—carbon transformation of enterprises, and
mitigating the adverse effects of accelerated aging and rapidly rising labor costs. At the same time, the widespread application of robots will al-
so lead to the reallocation of labor at the regional and industrial levels, and have a multi-faceted impact on job market. Based on enterprise
tax survey data (2010-2016), city—level data (1999-2019), and micro—individual data from the China Labor Dynamics Survey (2012-2018),
this paper constructs Bartik instruments for robots at the prefectural level to explore the impact of robot application on employment realloca-
tion from multiple perspectives. The findings are as follows. First, the widespread application of robots has significantly enhanced the market
advantages of incumbent enterprises, promoted the growth of employment in incumbent enterprises, and to some extent led to the transfer of la-
bor between different sectors. Workers tend to shift to industries with larger average enterprise size. Second, the application of robots has sig-
nificantly improved enterprise production efficiency, slowed down the growth of job creation and job destruction simultaneously, therefore, the
stability of employment has shown an upward trend. Third, the application of robots also has significant market spillover effects. While promot-
ing the growth of employment in incumbent enterprises, it also slows down the speed of entry of new enterprises, which is the main reason and
mechanism for the slowdown of overall employment growth at the prefectural level caused by robots. Fourth, the application of robots has a
more significant impact on the job transitions of highly educated and middle—aged groups, and significantly enhances the tendency of highly
educated and middle—aged groups to pursue job stability. This also means that in the long run, the application of robots will promote the hu-
man capital of enterprises and can effectively alleviate the operating pressure on enterprises caused by accelerated aging and rapid increases
in labor costs. No significant differences have been found in the impacts of robots on job transitions for different occupational types and gen-
der groups.

Keywords: artificial intelligence; robots; employment growth; employment reallocation
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The Application of Industrial Robots and Employment Reallocation

Mao Risheng""
(a. School of International Politics and Economics, University of Chinese Academy of Social Sciences; b. Institute of
World Economy and Politics, Chinese Academy of Social Sciences)

Summary: In recent years, robots integrated with artificial intelligence have been rapidly applied in China. At
present, the application of industrial robots has covered 60 major industries and 168 sub—sectors of China’s national
economy. China has been the world’s largest industrial robot market for 10 consecutive years. How robots are reshap-
ing China’s labor market has attracted widespread attention. Based on enterprise tax survey data (2010-2016), prefec-
tural-level data (1999-2019), and micro—data of China’s Labor Force Dynamic Survey (2012-2018), this paper con-
structs Bartik instrumental variables at the prefectural level and adopts a long difference empirical strategy to explore
the impact of employment reallocation brought about by robot applications.

Main findings and contributions are as follows. First, the application of robots has primarily strengthened the rel-
ative advantages of incumbent firms, promoting employment growth among these firms. This has led to a shift of the
labor force from industries with relatively high robot density to those with lower robot density and larger average firm
sizes. Moreover, the application of robots has also produced spillover effects on new entry firms, causing a decline in
total employment growth at the regional level. Second, the application of robots has improved firms” production effi-
ciency, which slows down the growth rate of job creation and job destruction simultaneously, therefore, the job stabili-
ty at the regional level has shown an upward trend. Third, the application of robots has notably increased the tenden-
cy of highly educated and middle—aged groups to seek job stability. This implies that in the long run, the application
of robots can effectively alleviate the increasing cost pressures of firms brought about by accelerated aging and rapid-
ly rising labor costs.

Policy implications of this paper are as follows. (1) While the widespread adoption of intelligent robots has
slowed down overall employment growth in the short term, the rapid development and application of automation tech-
nologies will drive significant improvements in the competitiveness of digital industries. In the long run, this will ef-
fectively offset the short—term employment pressures caused by new technologies, enabling workers to find jobs on a
larger scale and at a higher quality level. (2) For highly polluting and high—risk jobs, replacing human labor with in-
telligent robots can not only significantly improve production efficiency but also contribute to welfare for workers and
improvement of job quality. It can also effectively promote a green and low—carbon transformation of enterprises. (3)
When production capacity is sufficient, employment growth depends more critically on demand growth rather than
solely on improvements in productivity. This highlights the urgency for enterprises to accelerate digital transformation
and the development of emerging industries. Automation technologies can more easily and effectively drive demand
growth and create more jobs in emerging industries due to the high elasticity of demand in those industries, therefore,
leading to a persistent employment growth. (4) Given China’s rapidly aging population and the potential shortage of
middle—aged workers in the long—term, the application of robots can effectively address and alleviate the future short-
age of young and middle—aged workers. Globally, the accelerating trend of aging populations has significantly promot-
ed the widespread application of robots.

Keywords: artificial intelligence; robots; employment growth; employment reallocation
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