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Demographic Change, Automation and Consequences on Labor Market

MA Chao' LIU Xiangbo® ZHAO Zhong”

(1. Institute of Population and Labor Economics, Chinese Academy of Social Sciences;

2. School of Labor and Human Resources, Renmin University of China)

Summary: In the context of technological progress. we investigate the labor market
consequences of demographic change from three essential dimensions: employment, skill
premium and old-age support. Based on a heterogeneous agent OLG model incorporated with
labor market friction, we extend the production function to incorporated with automation capital
which is complementary with high-skilled workers while being substitutes to low-skilled workers.
Consequently, a rise in automation capital increases the marginal output of high-skilled workers
while decreases that of the low-skilled. Demographic change induces automation and exerts
heterogeneous effects on working populations: employment status of low-skilled workers
deteriorates while that of high-skilled workers improves, skill premium goes up, and pension
benefit decreases. Two dimensions of demographic change impact the labor market through
different mechanism: rising longevity induces automation through life-cycling savings while
decreasing fertility encourages automation through increasing labor costs.

Our results show that when life expectancy increases by 14.2% and fertility decreases by
2.8% C(according to percentage change of China’s life expectancy at birth and total fertility till
2035 estimated by World Population Prospects 2024), automation capital increases by 98. 9%
which induces a rise of skill premium by 2. 6%, a reduction in unemployment rate of high-skilled
workers by 74. 4% while an increase in unemployment rate of low-skilled workers by 5. 9%, and
a drop of total unemployment rate by 3. 2%. Due to the direct and indirect effects of demographic
change, pension benefits decrease by 14.5% . Per-worker output increases by 6.9% due to
increased automation and labor inputs. Based on the above findings we further explore the labor
market consequences of two public policies: recruitment subsidy and income transfer. Simulation
results show that recruitment subsidy and income transfer policy significantly lower total
unemployment rate and improve pension benefit. Compared with income transfer policy,
recruitment subsidy policy significantly promotes employment of low-skilled workers. The DID
estimate of employment effects of recruitment subsidy policy shows a reduction of 0. 3 percentage
points in unemployment rate of low-skilled workers. We further explores the effects of population
aging in China characterized by two dimensions: getting old before getting rich and accelerated
aging. Our model connects demographic change and automation with labor market, which
provides an ideal theoretical framework to evaluate public policies aiming at promoting and
achieving common prosperity.
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