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Abstract: Bioenergy substitution for fossil fuels is an effective
way to reduce carbon emissions, and bioenergy with carbon
capture and storage (BECCS) is a key supporting technology
to achieve carbon neutrality. In this study, the Global Change
Analysis Model (GCAM), which is localized to be adapted
to China’s energy system, is used to simulate and analyze
the future bioenergy consumption in China under the carbon
neutrality orientation by considering the application of bioenergy
in various energy sectors in China in detail. The scenario results
show that (1) traditional biomass, such as fuel wood, is almost
completely phased out after 2030, and modern bioenergy will
start to develop rapidly after 2030. In 2060, bioenergy will
account for 15% of China’s total primary energy consumption;
(2) in the future, China’s bioenergy will diversify, with power
generation and liquid fuel refining as the dominant sectors. In
2060, power generation and refining will represent nearly 80%
of China’s bioenergy consumption, biopower accounts for 6%
of China’s total power generation, and biofuel will account for
42% of total liquid fuel production; (3) China’s bioenergy needs
to be substantially equipped with CCS technology. In 2060,
86% of bioenergy will be equipped with CCS, and BECCS will
capture 1.5 Gt CO, annually.
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Table 1  Assumptions of China’s socioeconomic parameters
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Fig. 2 Assumptions of technology parameters related to biomass
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