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Artificial Intelligence, Occupational Skill Structure, and Industrial Structural Transformation
Pan Shan', Gai Qingen" and Hu Lianyi
(a.Institute of Industrial Economics, Jinan University; b. Antai College of Economics and Management, Shanghai Jiao Tong University;
c. School of Business, East China University of Science and Technology)

Abstract: The widespread application of artificial intelligence (AlI) technology has not only triggered shifts in the skill structure of the
labor force at the micro level but also driven industrial structural transformation at the macro level. Building on stylized facts about occupa-
tional=skill structure changes at the industry level in China, this paper develops a multi-sector general-equilibrium model that incorpo-
rates Al technology and heterogeneous occupational skills. Qualitatively and quantitatively, we analyze how advances in Al technology af-
fect both the occupational-skill structure and industrial structural change. Our findings are as follows: First, if Al technologies exhibit
skill-biased impacts, continued Al progress will promote both industrial restructuring and within—industry shifts in occupational skills: em-
ployment shares of routine skills decline, social-skill intensities rise, and cognitive—skill shares depend on the relative skill bias of Al
Second, decomposing changes in skill shares shows that the intensive margin within services and the extensive margin of industrial structur-
al change are the dominant contributors. Finally, as Al accelerates and its impacts across skills converge, the decline in routine skills mod-
erates, cognitive—skill shares peak and then fall, and social-skill shares keep rising, indicating that faster Al upgrading mainly "crowds

out" cognitive skills. From an industry perspective, the paper systematically elaborates Al’s influence on occupational-skill and industrial

structures, quantitatively evaluates future trends, and provides policy guidance for labor-market transitions under Al shocks.

Keywords: artificial intelligence; occupational skill structure; industrial structure; structural transformation
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Structural Transformation

Pan Shan’, Gai Qingen’ and Hu Lianyi
(a. Institute of Industrial Economics, Jinan University; b. Antai College of Economics and Management, Shanghai Jiao
Tong University; c. School of Business, East China University of Science and Technology)

Summary: The rapid advancement of artificial intelligence (Al) has not only reshaped the occupational skill
structure of the labor force at the micro level but also accelerated the transformation and upgrading of traditional man-
ufacturing toward emerging service industries at the macro level. By enhancing automation and intelligent operations,
Al significantly improves productivity in manufacturing, which in turn drives structural transformation of the economy.
In this context, this paper addresses two core questions: what are the economic mechanisms through which Al pro-
motes changes in occupational skill structures and industrial structural transformation, and how will the continued evo-
lution of AT affect China’s future occupational skill restructuring?

Drawing on microdata from the Chinese Population Census, this study constructs measures of occupational skill
intensity, and documents the changing patterns of occupational skill structures across sectors in China. Building upon
these facts, the paper develops a multi-sector general equilibrium model that incorporates both Al and occupational
skill heterogeneity to theoretically explain how Al influences skill structure shifts and structural transformation. In the
model, labor input in each sector is composed of three types of occupational skills, and Al, characterized as a labor—
augmenting technology, exerts skill-biased effects across different occupational skill types.

The results show that, under certain conditions, the improvement of Al technology leads to structural changes in
occupational skills both within and across sectors: the employment share of routine skills declines, the share of social
skills rises, while the share of cognitive skills varies depending on the direction of technological bias. Numerical sim-
ulations confirm the theoretical findings. As Al technologies advance further, their skill-biased effects tend to con-
verge, which slows the decline of routine—skill employment, reverses the upward trend of cognitive—skill employment,
and sustains the increase in social—skill employment. Quantitatively, the upgrading of Al mainly manifests as a
"crowding—out" effect on cognitive skills.

Based on these findings, the paper proposes several policy implications. First, education system reforms should
be deepened to enhance the foresight and precision of human capital investment, effectively transforming China’s
"population dividend" into a "talent dividend". Second, employment—first policies should be strengthened to promote
continuous industrial upgrading, improve employment security systems, and enhance support for key labor groups.
Third, it is essential to build a risk—monitoring and early—warning system and establish a multidimensional collabora-
tive governance framework to address potential challenges arising from Al-induced structural adjustments.

The contributions of this paper are threefold. First, it identifies and emphasizes substantial heterogeneity in occu-
pational skill structures within sectors, underscoring the importance of accounting for industrial heterogeneity when an-
alyzing the relationship between Al and skill transformation. Second, the paper theoretically elucidates and forecasts
the impact of Al on skill and industrial structures, overcoming the empirical limitations associated with accurately
measuring Al intensity. This provides a new theoretical framework for understanding the long—term relationship be-
tween Al and employment structure. Third, unlike previous studies that classify workers merely by educational attain-
ment, this study leverages microdata to capture more detailed information on occupational skill composition, offering
a more precise reflection of labor market demand dynamics.

Keywords: artificial intelligence; occupational skill structure; industrial structure; structural transformation
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