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Research on regional disparities in carbon emission efficiency and carbon emission

reduction potential of China’s marine fisheries under the “Dual-Carbon” target
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Abstract: Based on carbon emissions and carbon sinks, the carbon emissions of China’s marine fisheries
were calculated, and the undesired output super-efficiency SBM model was used to estimate the carbon
emissions efficiency of China’s marine fisheries from 1980 to 2019. Regional disparities were quanti-
tatively analyzed at the regional and regional levels, and finally the carbon emission reduction potential of
China’s marine fisheries was estimated. The results showed that: The overall carbon emission of marine
fisheries showed an increasing trend year by year during the study period. The average level of carbon
emission efficiency of China’s marine fisheries in China was relatively high, and the overall trend of rising
first and then slowly decreasing.The regional differences in the carbon emission efficiency of China’s
marine fisheries were obvious. The variation trend calculated by the mathematical statistical analysis
method has a high consistency, and the overall evolution pattern is fluctuating and expanding.The carbon
emission reduction potential level of China’s marine fishery is relatively stable, and the overall trend is
fluctuating and rising. It is divided into three fluctuation periods. There are various types of emission

reduction potentials.
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Fig. 1 Schematic diagram of the research mechanism of

marine fishery carbon emissions
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Tab.l Marine fishery carbon emission efficiency index
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Tab.2 Carbon sink conversion factor

iR BRI (Al ) AL L 75K
LEH 0.8627 kg/kg [9]
Wi 0.0835 kg/kw [22]
I 0.0888 t/t [24]
Wk 0.3413 t/t [25]
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Fig. 2 Marine fishery carbon emissions from 1980 to 2019
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Tab.3 Spatial pattern evolution of carbon emissions from marine fisheries in China
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Tab.4 Carbon emission efficiency value of China’s marine fisheries from 1980 to 2019

X 19804 19854 19904 19954 20004F: 20054F: 20104F 20154F 20194 M
K 0.650 0.181 1.243 1.128 1.255 1.123 1.175 0.424 0.633 0.868
[UEl4 1.007 1.252 1.175 0.598 1.007 1.089 1.058 0.631 0.252 0.896
SIS 0.210 1.010 1.031 0.373 1.106 1.066 1.234 0.376 0.384 0.755
i3 1.598 1.101 1.429 1.209 1.545 1.033 1.222 1.258 1.000 1.266
;N 1.222 1.390 1.230 1.034 1.158 1.194 1.400 1.008 1.000 1.182
WL 1.013 1.227 1.302 1.404 1.335 1.195 1.252 1.228 1.000 1.217
A8 1.141 1.141 1.214 1.073 0.505 1.135 1.177 1.127 0.516 1.003
AR 1.413 1.062 1.487 0.554 1.202 1.109 1.711 1.033 1.000 1.175
I 1.205 1.389 1.373 1.292 0.623 0.943 1.066 1.102 1.000 1.110
il 0.726 0.342 1.016 1.176 0.118 1.032 1.228 1.136 0.446 0.802
i3] 1.054 1.038 1.402 1.257 1.154 1.098 1.277 1.105 0.342 1.081
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Fig. 3 Inter-provincial differences in carbon emission

efficiency of marine fisheries from 1980 to 2019
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Tab.5 The difference and decomposition of carbon emission efficiency of marine fisheries in the China’s three major marine economic

circles from 1980 to 2019

R JuriEEE 2 T AR AR 22 T e Rt ety I A 225 X IR 22 5 RS
1980 ~0.0649 0.2465 0.0394 0.0201 0.0048 0.0248
1985 0.0014 0.2073 0.0835 0.0266 0.0035 0.0301
1990 -0.0213 0.0390 ~0.0033 0.0013 0.0265 0.0278
1995 -0.3208 0.1911 0.3036 0.0158 0.0016 0.0174
2000 0.2256 0.3340 —0.2648 0.0268 0.0272 0.0540
2005 0.0060 0.0389 ~0.0494 ~0.0004 0.0088 0.0084
2010 0.0734 0.0257 ~0.0730 0.0024 0.0267 0.0291
2015 —0.3286 0.2115 0.2822 0.0150 —0.0051 0.0099
2019 -0.0831 0.4438 ~0.1100 0.0228 -0.0330 -0.0102
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Tab.6 The carbon emission reduction potential index of marine fisheries in China’s coastal provinces from 1980 to 2019

X 1980 1985 1990 1995 2000 2005 2010 2015 2019
Kt 0.4382 0.5618 0.6131 0.1244 0.1986 0.1673 0.1961 0.5124 0.6956
WAk 0.4001 0.4258 0.3611 0.2822 0.4720 0.4133 0.4088 0.3839 0.4645
I 0.4993 0.5290 0.3382 0.2869 0.5321 0.4876 0.1709 0.4748 0.3474
Lifg 0.1777 0.6439 0.1797 0.2463 0.8403 0.5107 0.3332 0.4810 0.7500
1L 0.1825 0.1807 0.3068 0.2380 0.4421 0.5172 0.4775 0.8974 0.7535
Wi 0.2822 0.1612 0.3356 0.2830 0.7823 0.5145 0.4757 0.6173 0.8034
By 0.5996 0.5309 0.3619 0.3001 0.6304 0.1523 0.3132 0.4187 0.7303
7R 0.2494 0.4827 0.1037 0.3252 0.1939 0.2622 0.4986 0.7546 0.4078
7R 0.3604 0.6015 0.3136 0.5238 0.5461 0.4525 0.2195 0.6034 0.3827
| 0.5038 0.7050 0.1494 0.5154 0.5535 0.1975 0.2077 0.5715 0.4406
R 0.6050 0.2352 0.1614 0.5793 0.3967 0.4109 0.6084 0.5364 0.7472
YA 0.3907 0.4598 0.2931 0.3368 0.5080 0.3715 0.3554 0.5683 0.5930
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