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W BT 5 A BT R R, (IR /N T35 3 7 B s . ATl B 55 4 7=t S A (R 8% ~ 15%
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(1. C31( A4 R IR HRAEIE NN Toll ) F955 B R BCR B AR, A 1. 325 C38 (L AU HLBR AN A b ol il )
157 SR BCR e, =ik 14,50,
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(AT BEs e Z3ia (AN e BEs s Z31d
BO6  0.172 7.092 0.422 14.614 €26 1.052 2.885 0. 698 23.712
BO7  0.729 9.876 0.434 70. 185 €27 0.665 9.749 2.477 13.274
B0 0.916 7.769 1.438 18.473 €28 0.647 6.761 0. 999 25.644
B0O9  0.606 7.755 1.045 15. 341 €29  0.338 9.828 1.285 9.539
BIO  0.265  10.521 1.310 10. 163 €30  0.149  13.356 1.097 13.627
C13  0.867 4.793 11.777 11.177 €31 0.836 1.324 3.109 28. 686
Cl4  0.943 1. 605 1.657 10. 852 €32 0.951 3.198 1.058 24.212
Cl15  0.657 7.739 2.006 14.777 €33 0.281  12.029 1. 607 8.595
Cl6  0.511 7.338 5.009 34.007 €34 0.18  13.079 1. 600 9.052
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Capital Deepening, Factor Technical Efficiency and Industrial
Structure Upgrading: Based on Empirical Analysis of
35 Industrial Sectors in China from 1998 to 2019

LI Ai', GAI Xiao-min®
(1. Economic School, Shandong Technology and Business University, Yantai 264005, Shandong, China;
2. School of Economics, Shandong University, Jinan 250100, Shandong, China)

Abstract; The continuous accumulation and renewal of the means of production have brought about the
deepening of capital in various industries in the economic system. Capital deepening has brought about capital-
embodied technological progress. Biased technological progress causes different changes in the technical
efficiency of different elements, affecting the input structure and output efficiency of each element, and then
promoting industrial upgrading. Based on the panel data of 35 industrial industries in China from 1998 to 2019,
the standardized supply-side system equation is used to estimate the elasticity of factor substitution, and the
labor technical efficiency and capital technical efficiency of each industry are measured. The results show that
the labor technical efficiency is higher than the capital technical efficiency in most industries, and the labor
technical efficiency presents a rising trend, while the capital technical efficiency increases first and then
decreases. Further analysis of the mediating effect model shows that factor technical efficiency has a significant
partial mediating effect on capital deepening to promote industrial upgrading. Capital deepening, labor
technical efficiency improvement, and capital technical efficiency improvement can all promote industrial
upgrading. Capital deepening can promote industrial upgrading by improving labor technical efficiency, but it
may also inhibit industrial upgrading by reducing capital technical efficiency. Therefore, it is necessary to
accelerate technological progress, increase the level of human capital, appropriately promote capital deepening,
optimize the allocation of factors, and give full play to the positive effects of the improvement of technical
efficiency of factors on industrial transformation and upgrading, and then promote high-quality economic
development through industrial upgrading.

Key words: capital deepening; biased technological progress; labor technical efficiency; capital technical
efficiency ; industrial upgrading; factor allocation
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