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Abstract: Exploring the internal mechanism and practical effects of the modernization of seafood circulation on the
ecological efficiency of marine carbon sink fisheries is of great significance for the high-quality development of marine
carbon sink fisheries. From the three dimensions of commodity circulation efficiency, logistics efficiency, and
information flow efficiency, this paper analyzes the impact mechanism and effects by combining the mediating effect
of technology promotion intensity and the threshold effect of aquatic product trade level and industrialization level.
The results show that: ( 1) The modernization of seafood circulation has a significant direct promoting effect on the
ecological efficiency of marine carbon sink fisheries, and improves the ecological efficiency of marine carbon sink

fisheries overall. (2) Under the mediating effect of technology promotion intensity, the modernization of seafood
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circulation indirectly improves ecological efficiency by upgrading the efficiency of commodity circulation, logistics,

and information flow, which reduces the threshold for adopting low-carbon technologies and the cost of technology

promotion. (3 ) Under the threshold constraints of aquatic product trade level and industrialization level, there is

a non-linear relationship between the modernization of seafood circulation and the ecological efficiency of marine

carbon sink fisheries. When both levels are relatively low, the promoting effect of circulation modernization is

stronger, and the marginal effect decreases after exceeding the threshold value. Therefore, it is necessary to promote

the modernization of the seafood circulation system, strengthen the promotion of low-carbon aquatic technologies

and regional coordination, and implement differentiated policies for circulation upgrading and ecological efficiency

improvement, so as to contribute to the improvement of ecological efficiency and sustainable development of marine

carbon sink fisheries.
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Fig.1 Trends of MCSEE in China and three major marine economic circles
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Table 4 Benchmark regression results

Bl B8 ik : MCSEE

A A R
(1) (2)
MAPC 0.818 6%* 1.150 9%#*
(2.25) (2.73)
PGDP —0.846 3%**
(-4.30)
IND -0.052 9%
(-1.87)
TRADE —1.095 7%
(-4.63)
MAR -5.824 2%*
(-2.44)
MFDL 0.210 9%+
(2.00)
(gt 0.3357 9.625 9k
(1.39) (4.51)
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R’ 0.705 7 0.819 1 Table 5 Endogeneity treatment
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Table 6 Robustness tests

Bl fif RS 1 . MCSEE

AR AR
(1) (2) (3) (4) (5)
MAPC 1.042 7+ 1.585 3%k 0.109 4%* 1.220 4%+ 1.098 3%+
(2.17) (3.36) (2.15) (2.73) (2.39)
PGDP ~0.844 [*** ~0.802 3% ~0.925 0*** ~0.714 5%*
(-3.27) (-3.75) (-4.71) (-2.49)
IND ~0.070 3** -0.033 1 ~0.056 34* ~0.058 6**
(=2.10) (-1.28) (-1.97) (=2.08)
TRADE —1.374 4% ~1.015 9*** ~1.045 7% ~1.091 5%**
(-3.52) (-3.48) (-4.41) (-4.29)
MAR ~13.477 5%* ~7.545 3%* -4.801 1* ~4.795 6*
(-2.53) (-2.23) (-1.92) (-1.92)
MFDL 0.1672 0.139 4 0.245 2%* 0.208 0*
(1.07) (1.19) (2.29) (1.92)
ER -0.001 8 -0.001 8
(-1.12) (-1.13)
UL -1.2149
(-1.04)
i 0.196 5 9.575 2%+ 9.551 9% 10.429 3%5* 8.944 2%+
(0.61) (3.46) (4.17) (4.91) (3.50)
A3 1 5 2 il 2 il Fa il il
AE Ay il il il il il
N 80 80 80 80 80
R - 0.803 1 0.823 8 0.828 6
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Table 7 Mechanism test
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Table 8 Threshold effect test
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Table 9 Threshold regression based on aquatic product trade

and industrialization level

MCSEE MCSEE
AR AR
(1) (2)
MAPC ( TRADE
1.515 6%+
<0.3267)
(6.19)
MAPC ( TRADE >
1.268 5%
0.3267)
(4.45)
MAPC (IND < 0.8499) 1.623 1%%%
(8.06)
MAPC (IND > 0.8499) 0.816 2%*
(2.74)
PGDP -0.169 6 -0.117 60
(-1.31) (-0.82)
IND —0.065 7%*
(-2.37)
TRADE —1.797 6¥**
(-3.72)
MAR 2.066 6 -1.204 2
(1.02) (-0.65)
MFDL 0.220 0 0.238 7
(1.89) (1.82)
BRI 2.1058 1.9183
(1.65) (1.29)
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