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Can Population Aging Promote Innovation in Labor-saving

Technologies in China?
WEI Jiahui', GU Naihua®
(1. Zhongkai University of Agriculture and Engineering, Guangzhou 510230;
2. Jinan University, Guangzhou 510632)

Abstract ; Since the reform and opening up, China has played an indispensable role as the global epicenter of
manufacturing, capitalizing on its comparative advantage in labor to propel itself towards an era of rapid economic
expansion. However, according to the resource curse theory, an excessive reliance on labor quantity may result in
insufficient investments in human capital and innovation, consequently hindering the progress of innovation, espe-
cially in labor-saving technologies. China is experiencing a continuous aging of population, with gradually diminish-
ing demographic dividend. Can this demographic shift serve as an inducement for China to innovate in labor-saving
technologies?

This paper constructs a three-sector model with nested intermediate inputs. By employing the optimization ap-
proach, it examines the impact of the aging population trend on innovation in labor-saving technologies and analyzes
potential pathways. This paper also collects China’s patent data related to robotics from 2003 to 2021, and conducts
empirical analyses by matching the data with provincial-level economic variables in China. Additionally, it uses a
mediation analysis method in the form of the three-step method to analyze the influencing mechanisms.

The solution of the theoretical model reveals three distinct impact pathways of aging on innovation in labor-sav-
ing technologies; driving R&D investment, fostering learning-by-doing in technology application, and accumulating
human capital. Through empirical testing, it is found that population aging positively promotes innovation in labor-
saving technologies. This conclusion remains valid in a series of robustness and placebo tests. Mediation analysis
demonstrates that all three impact pathways analyzed in the theoretical model are significant. The effect of human
capital accumulation is the strongest, followed by the impact of R&D investment, while the impact of learning-by-
doing effect is comparatively weaker. Heterogeneity analysis reveals that regions with a lower gender ratio in indus-
trial employment and those situated in the central and western regions experience a more pronounced innovation
effect driven by aging. Furthermore, the analysis using micro-level industrial enterprise data reveals that under the
influence of aging trends, R&D inputs for robot innovation enterprises significantly increase and are notably greater
than those for non-robot innovation enterprises.

This paper recommends several proactive measures, including actively dismantling rigid mechanisms that con-
strain the transmission of market demand, enhancing information transparency, offering tax rebates and subsidies for
non-operational expenditures such as human capital enhancement, R&D investment, and technology import, so as
to unblock innovation channels and comply with the positive impact of aging on innovation in labor-saving technolo-
gies. Furthermore, this paper recommends further encouraging scientific research in economically less developed
regions to stimulate regional innovation vitality and promote balanced regional economic development.

Keywords: innovation in labor-saving technology; population aging; robot-related patent; driving effect;
learning by doing; human capital
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