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Al Technological Innovation and Digital Skill Premium of Labor
LI Hongbing, DU Jiayi, GONG Yifei
( Beijing University of Posts and Telecommunications, Beijing 100876)

Abstract: Artificial intelligence ( Al) has become a key driver of labor market transformation, profoundly
reshaping skill demand and wage distribution. As Al technologies continue to spread across industries, digital skills
have emerged as an increasingly important component of human capital and a major source of labor income. Using
nationally representative microdata from the China Family Panel Studies ( CFPS) from 2014 to 2022, this paper
constructs a comprehensive digital skill index based on four dimensions—digital access, digital technology usage,
Internet application skills, and the importance of digital information channels—and examines the impact of Al
technological innovation on digital skill premium of labor.

The results show that Al technological innovation increases the income returns to digital skills, thereby
enhancing the digital skill premium. The findings remain robust after endogeneity analysis and robustness tests.
Mechanism analysis indicates that Al promotes the digital skill premium by stimulating potential demand for digital
talent, expanding direct demand for digital talent, and optimizing the employment structure of digital talent.
Heterogeneity analysis further reveals that the positive effect is more pronounced among workers performing non-
routine tasks, those employed in capital- and technology-intensive industries, and those located in regions with
relatively abundant labor resources. Moreover, the recentered influence function ( RIF) quantile regression shows
significant distributional heterogeneity, with stronger effects at higher income quantiles and a more pronounced skill
bias at the upper end of the income distribution. Therefore, efforts should be made to actively promote a sci-tech
innovation-oriented approach to drive a reasonable increase in labor income, establish a multi-tiered differentiated
system to enhance digital skills, and simultaneously strengthen the systematic accumulation of human capital.
Meanwhile, focus should be placed on planning the regional distribution of technological development in a
reasonable way and refining mechanisms for regulating income distribution.

The marginal contributions are threefold. First, unlike conventional skill measures based on educational
attainment or task characteristics, this paper develops a multidimensional measure of digital skills that better reflects
the human capital requirements of the digital economy. Second, it proposes and empirically verifies a three-stage
mechanism linking Al technological innovation to the digital skill premium; stimulating potential demand for digital
talent, expanding direct demand for digital talent, and optimizing the employment structure of digital talent,
thereby providing new evidence on how Al reshapes labor market outcomes. Third, by employing the RIF quantile
regression, it moves beyond average treatment effects to uncover the distributional consequences of Al. The findings
enrich the literature on the labor market effects of Al and provide policy implications for promoting inclusive digital
transformation and improving the allocation of digital human capital.

Keywords: artificial intelligence; human capital ; digital skill premium; wage gap; demand for digital talent;
skill-biased
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