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Abstract: Against the backdrop of low-carbon development, improving marine fishery eco-efficiency constitutes
a core pathway for achieving sustainable industrial development. Based on panel data from 11 coastal provinces

(.autonomous regions and municipalities directly under the central government ) of China during 2010—2022,
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this study constructed a Super-SBM evaluation model incorporating undesirable outputs such as carbon emissions
and environmental pollution to measure marine fishery eco-efficiency. Combined with methods including kernel
density estimation and spatial visualization, the spatiotemporal evolution characteristics were analyzed, and
the key influencing factors were revealed through the Panel Vector Autoregression (PVAR) model and variance
decomposition. The results indicate that the marine fishery eco-efficiency values ranged from 0.370 to 1.300
during 2010—2022, showing an overall three-stage characteristic of “rapid improvement-slight decline-basic
stability” and stabilizing at a high level of 0.933 ~ 0.949 after 2016. Significant regional differences were
observed: the Northern Marine Economic Circle experienced rapid growth followed by stable fluctuations after
2010—2014; the Eastern Marine Economic Circle maintained a consistently high and stable level with slight
growth; the Southern Marine Economic Circle showed fluctuating growth but with significant heterogeneity among
internal provinces. The spatial pattern evolved from concentration to equilibrium, with overall convergence of regional
differences, the standard deviation and coefficient of variation decreased by 24.1% and 31.6% respectively, compared with
2010. Among the influencing factors, the scale effect served as the core driver, with its contribution degree increasing
from 0.658 to 0.860 from the 1st to the Sth period; the technical effect had a weak initial contribution but exhibited
steady long-term growth to 0.128; The structural effect had a weak and fluctuating contribution with remaining room for

optimization. The research findings provide a scientific basis for formulating differentiated policies to promote low-

2025 4

carbon development and enhance eco-efficiency in marine fisheries.
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Fig.1 Mechanism of marine fishery eco-efficiency
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Table 2 Ecological efficiency of coastal marine fisheries in China from 2010 to 2022
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