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Research progress on synergistic pollution reduction and carbon reduction based on the connotation and mechanism of
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(1.Ecological Industry Laboratory, Chinese Research Academy of Environmental Sciences, Beijing 100012; 2.Joint Research Center
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Abstract: Current research on the synergistic reduction of pollution and carbon emissions emphasizes "synergy" while neglecting
"effectiveness," limiting a systemic understanding. This study aims to integrate and analyze bibliometric findings, further discussing
the connotation and mechanisms of "efficiency enhancement". The results reveal that:(1) Research on synergistic pollution—carbon
reduction remains in the early exploratory stage, with hotspots focusing on four phases: quantitative characterization of synergy,
implementation pathways, feature analysis and effectiveness evaluation, and benefit assessment;(2) "Effectiveness" refers to the
multi-dimensional  benefits—environmental, ecological, economic, climatic, social, and health-related—triggered by
pollution-and-carbon synergy at the systemic level, manifested as enhanced policy efficiency, reduced societal abatement costs,
etc.;(3) The transition from multi-dimensional synergy to multi-dimensional effectiveness hinges on complex systems driven by
multi-factor interactions, such as collaborative governance among stakeholders and regional joint prevention or control
mechanisms.Future directions include: (i) clarifying the definition and consensus on "efficiency enhancement” to refine the systemic
understanding of synergistic pollution-carbon reduction; (ii) investigating the scientific mechanisms linking multi-dimensional
synergy to efficiency enhancement, thereby unveiling their intricate relationship.
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“Synergistic pollution reduction and carbon reduction”
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