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Abstract: Carbon emission reduction in key industries requires enormous investment from the central government, local governments and
enterprises. How to determine the capital scale of key emission industries and sectors and select the most economical and effective carbon
reduction measures is crucial for China's carbon peak pathway. Aiming at 59 carbon reduction measures in six major industries (power
industry, steel, cement, aluminum smelting, oil refining and petrochemical, coal chemical industry) and two major sectors (transportation,
construction), we adopt the bottom-up comprehensive cost evaluation model of carbon reduction technology to estimate the investment
cost and simulate its potential macroeconomic impact from 2021 to 2035. The results show that: (1) The cumulative investment cost of
achieving carbon peak in key industries/sectors across the country from 2021 to 2035 is 34.0x10"> RMB, of which the capital investment in
carbon peak before 2030 is 20.8x10"> RMB, and the average annual investment is 2.1x10" RMB, accounting for about 1.5% of GDP.
(2) Tt is expected that by 2030, China's carbon peak needs to invest 10.7x10"> RMB, 1.3x10"> RMB, 5.2x10"° RMB, 3.6x10" RMB in the
power industry, key industrial sectors, transportation sector and construction sector, respectively, with the lowest unit carbon reduction
cost in the aluminum smelting industry (624 RMB/t) and the highest unit carbon reduction cost in the transportation sector
(47,869 RMB/t). (3) Carbon peak will stimulate high-quality economic growth by promoting the development of new energy industries,
energy conservation in key industrial sectors, green upgrades in the transportation sector, and green infrastructure construction. By 2030,
the investment in carbon peak will accumulatively drive GDP growth of about 26.2x10"> RMB, and create about 677x10* new jobs per
year. The study shows that industrial sector is the most economical field of carbon emission reduction, while the transportation sector
requires a large investment to achieve carbon emission reduction. The carbon peak investment will effectively promote the green and low-
carbon transformation of the industry.

Keywords: carbon peak; cost; economic impact; key industries/sectors
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Fig.1 The framework of carbon peak costs of industries
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