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Abstract: This study systematically reviews bioenergy with carbon capture and storage (BECCS) technology pathways based on
various biomass conversion technologies. Using the Life Cycle Assessment (LCA) framework, it identifies the key processes in the
BECCS life cycle and provides a comprehensive review of the negative emissions potential and environmental impacts of different
BECCS technology pathways. The results indicate that BECCS pathways based on biomass direct combustion, gasification power
generation, and biomass gasification for hydrogen production exhibit strong negative emissions potential. However, due to
differences in technology types, technical parameters, and assumptions, the negative emissions potential of the same type of
technology in existing studies varies significantly. Moreover, while the water consumption, energy consumption, and other
environmental impacts of BECCS have gained attention, there is still no consensus on its comprehensive environmental impacts. At
present, the evaluation of the negative emissions potential and life cycle environmental impacts of BECCS is still in its early stages,
lacking standardized assessment frameworks and reliable full-chain data. Furthermore, no consistent conclusions have been formed
for evaluating different BECCS technology pathways. It is imperative to conduct further research to support macro-level planning for
carbon neutrality pathways.
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