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Low carbon performance measurement and spatiotemporal difference analysis of

Marine carbon sink fisheries
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Abstract: Carbon sequestration and carbon emission of marine fisheries are considered as expected and
unexpected outputs, respectively, and introduced into the production performance analysis framework of carbon
sink fisheries. Based on the panel data of marine fisheries in nine coastal provincial-level administrative regions
of China from 2007 to 2021, a DEA-Malmquist model is constructed to evaluate the low-carbon performance
index of carbon sink fisheries in nine coastal provincial-level administrative regions of China, and its temporal
and spatial differences are analyzed.The results show that the low-carbon performance index of carbon sink
fisheries in nine coastal provincial-level administrative regions shows obvious differences,the improvement of
low-carbon performance index of carbon sink fishery in nine coastal provincial-level administrative regions in
China is driven by the efficiency index of technological progress;The low carbon performance index of carbon
sink fisheries in nine coastal provincial-level administrative regions has been continuously improved and Hebei
province and Jiangsu province have the lowest low-carbon performance index from 2008 to 2021; The low-
carbon level of carbon sink fishery fluctuates to a certain extent, and its growth momentum is relatively simple.
It is necessary to further improve technical efficiency and realize the dual drive of technical efficiency and
technical progress.
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Tab.1 Power factor of fishing vessels
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Tab.2 Main shellfish carbon sink parameters

LS8 MG IRV RN b T HAb

BRI 065 075 064 053 071 064
DR AIL 094 092 086 098 097 089
DSEEmE/(%) 1268 11.76 114 11.52 1324 1144
BALTREAL 006 009 014 002 003 011
WAL EBE/(%) 4598 444 439 449 4499 43.87
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Tab.3 Main algal carbon sink parameters

BACSH W SR WK E AdER b

TMWILRE 020 020 020 020 020 020
ThkiE/(%) 3120 2739 2640 20.60 30.70 27.76
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Tab.4 Low carbon performance indicator system of carbon sink
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Tab.5 Descriptive analysis of input-output variables
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Tab.6 Dynamic characteristics of low carbon performance index of carbon sink fisheries from 2008 to 2021

i il ARBRSTRL nlh e 5

effch techch pech sech ML effch techch pech sech ML
2008 1.001 0.983 1.000 1.001 0.984 0.994 1.003 0.995 0.999 0.997
2009 1.000 0.967 1.000 1.000 0.967 1.004 0.987 1.004 1.000 0.991
2010 1.002 1.033 1.000 1.002 1.035 0.997 1.053 0.992 1.005 1.050
2011 1.000 1.055 1.000 1.000 1.055 1.007 1.123 1.004 1.003 1.131
2012 1.000 1.053 1.000 1.000 1.053 0.993 1.104 1.002 0.991 1.096
2013 1.000 1.026 1.000 1.000 1.026 0.993 1.072 0.994 0.999 1.065
2014 1.000 1.075 1.000 1.000 1.075 0.985 1.154 0.998 0.987 1.137
2015 0.998 1.058 1.000 0.998 1.056 0.993 1.209 0.988 1.005 1.200
2016 0.999 1.049 0.998 1.001 1.048 1.006 1.078 1.008 0.998 1.084
2017 1.002 1.084 1.001 1.001 1.086 0.983 1.213 0.982 1.001 1.192
2018 0.997 1.023 0.997 1.000 1.020 0.993 1.064 0.998 0.995 1.057
2019 1.000 1.011 1.001 0.998 1.011 0.983 1.073 0.998 0.985 1.055
2020 1.000 1.054 1.000 1.000 1.054 1.021 1.151 1.007 1.013 1.174
2021 1.001 1.036 1.000 1.001 1.037 1.007 1.074 0.997 1.008 1.079
¥iE 1.000 1.036 1.000 1.000 1.036 0.997 1.097 0.998 0.999 1.094
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Fig. 1 Comparison of the development trend of low carbon

performance level and traditional performance level

of carbon sink fisheries in nine coastal provincial-

level administrative regions from 2008 to 2021
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Tab.7 The mean value of the low carbon performance index of fishery carbon sinks in nine coastal provincial-level administrative regions

By effch echch pech sech MLIR%L TG MLEEEL
i 1.000 1.032 1.000 1.000 1.032 1.064
e 1.000 0.997 1.000 0.997 0.997 1.075
AR 1.000 1.037 1.000 1.000 1.037 1.088
;s 1.000 0.999 1.000 1.000 0.999 1.037
WL 1.000 1.046 1.000 1.000 1.046 1.098
Fis 1.000 1.031 1.000 1.000 1.031 1.089
I 1.000 1.025 1.000 1.000 1.025 1.074
i} 1.000 1.047 1.000 1.000 1.024 1.065
i3] 1.000 1.042 1.000 1.000 1.027 1.087
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Fig. 2

Comparison of the difference between low carbon performance index and traditional performance index of carbon sink

fisheries in nine coastal provincial-level administrative regions from 2008 to 2021
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