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[Abstract] In response to mounting environmental degradation and energy security challenges, China has
formally committed to achieving carbon peak by 2030 and carbon neutrality by 2060—the so—called
“dual—carbon” goals. Accelerating the high—quality development of the new energy industry is pivotal to
realizing these objectives. Given the sector’s capital intensity, technological immaturity, and market externalities,
targeted financial subsidies remain a critical policy instrument for fostering innovation, scaling deployment, and
enhancing competitiveness. However, the effectiveness of such subsidies warrants rigorous empirical assessment
to ensure fiscal efficiency and strategic alignment with national climate targets. This study systematically evaluates
the dynamic efficiency of financial subsidies in China’s new energy industry from 2017 to 2021, employing a
Malmgquist—Data Envelopment Analysis (DEA) model on provincial—level panel data. Results indicate persistent
inefficiencies—including input redundancy and output shortfalls—across multiple regions and enterprise types,
suggesting suboptimal allocation and implementation of subsidy resources. Drawing on these findings, we
identify three interrelated determinants of inefficiency: (1) structural imbalances in subsidy targeting (e.g.,
overemphasis on manufacturing over R&D or grid integration), (2) inadequate calibration of subsidy scale
relative to project maturity and market readiness, and (3) fragmented oversight mechanisms lacking
performance—based accountability. We therefore propose evidence—informed refinements to subsidy design,
including tiered support frameworks aligned with technology readiness levels, output—contingent disbursement
protocols, and integrated monitoring systems incorporating third—party evaluation and real—time impact metrics.
These recommendations aim to strengthen policy coherence, enhance fiscal stewardship, and reinforce the new
energy industry’s role as a cornerstone of China’s low—carbon transition.
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