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R 7 20 fH 20 R o3 I 1], 22 0] 52 55 SISO AR R B, (E AT AR R T 5 32 3 22 5 1R 55 sl ik
Ay R IT R, 2007 4R, o E ST sl Ay Bl 28 5 T R A R RS R (2 KO IR,
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SRPEAG TSR A — RN @ AR SO AT 2007—2016 4F 4 [ B IS0 22 B8 Al 3 9 o GO0

O A HT TSR TAT L AR AR o SR R, X T 7 S A O B B s Olley-Pakes 43 iff 12 7%, 2007 4F 5 JL-F- fiF
AL 1 57 S YA G L B BB TR S i HLH A e 2R A TR LAl
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145



Finance & Trade Economics,Vol. 45, No. 1,2024
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Elasticity of Factor Substitution, Biased Technological Progress

and Rising Share of Labor Income
YIN Heng, ZHANG Daoyuan, LI Hui ( Renmin University of China, 100872)
Summary : Substitution between factors and factor-biased technological progress reflect the adjustment of the
optimal state caused by technical changes in the production process within an enterprise or industry, which is
the technical perspective emphasized by the existing literature to understand the changes in the labor share. The
key to evaluating their impact on the labor share lies in the elasticity of substitution. On the one hand, as an
important parameter of the production function, the elasticity of substitution measures the degree to which the
capital-labor input ratio changes as the factor price ratio changes under the condition of constant output. On the
other hand, the elasticity of substitution is the key to distinguishing factor-augmenting technological progress

from factor-biased technological progress. The former improves the production efficiency of factors, while the
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latter increases the relative marginal product of factors. If the elasticity of substitution is less than 1, the factor-

augmenting productivity improvement will increase both labor productivity and the relative marginal product of
capital, thus showing capital-biased technological progress, resulting in a decrease in the labor share. On the
contrary, if the elasticity of substitution is greater than 1, the labor-augmenting productivity improvement
increases labor productivity while reducing the relative marginal product of capital, which is finally reflected as
labor-biased technological progress, and the labor share rises.

Our study focused on the accurate estimation of the elasticity of substitution and its impact on the rise in
the labor share of China after 2007. Firstly, we did not make any parametric assumptions on macro production
function, and constructed a structural model including the production function and demand function of
enterprises, so as to alleviate the estimation errors that may be caused by the mutual influence of factors on the
production side and the demand side, and obtain the micro elasticity of substitution within an integrated
framework. Secondly, we introduced multi-dimensional productivity to relax the theoretical restrictions on firms’
production behaviors, separate the elasticity of substitution from the labor-augmenting productivity from the
change in the relative shares of factors, and obtained a more robust micro elasticity of substitution. Finally, the
estimation method does not require any firm-level factor prices, which means that it can be applied to the
majority of micro-enterprise databases. After estimating the micro elasticity of substitution, we referred to
relevant literature to obtain the aggregate elasticity of substitution.

Using the National Tax Survey Data from 2007 to 2016, we found a “ gross substitution” relationship
between capital and labor in China. Given the elasticity of substitution, the increase in the labor share after
2007 was not driven by changes in the relative prices of factors, and the impact of unexplained factors such as
labor market monopoly was relatively small. The real reason lies in the biased technological progress, and the
manufacturing sector has a significantly higher promotion effect than the service sector.

The marginal contribution of this study is as follows. In terms of the estimation of micro elasticity of
substitution, our research findings improve existing literature’s estimation process of the elasticity of substitution
and consider the heterogeneity of the demand side of enterprises and the impact of biased technological
progress, and the estimates are more accurate. In terms of the application of results, first, we can separately
identify the elasticity of substitution and labor-augmenting productivity, which lays a foundation for separately
estimating the impact of the two technical factors on the labor share and expands the micro perspective of the
analysis of the driving force of the labor share. Second, unlike most previous research which focused on the
decomposition of China’s labor share in the declining stage, and failed to explain the rising trend of China’s
labor share after the financial crisis, our study extends the research period to 2007-2016. Since the elasticity of
substitution is greater than 1, the change in the relative price of factors can’t explain the rising trend of the labor
share, and the biased technological progress caused by improved labor-augmenting productivity is the main
driving force behind the rise of the labor share.

Keywords: Elasticity of Substitution, Share of Labor Income, Biased Technological Change, Structural
Estimation, Relative Prices of Factors
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