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Research on Temporal and Spatial Ddifferentiation of Green Production
Efficiency of Marine Fishery in China Based on SFA Model
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Abstract: In order to cope with the new challenges of marine fishery development, promote the co-
ordinated development of fishery economy and ecological environment, and practice the
requirements of comprehensive and coordinated sustainable development, based on the data of
coastal provinces and cities from 2009 to 2019, this paper used the stochastic frontier production
function and the Thiel index including the ecological environment to quantify the green production
efficiency of marine fisheries in China and its regional differences and changes, and conducted re-
gression analysis of its influencing factors. The results showed that: (1) from 2009 to 2019, the

green production efficiency of China’s marine fisheries showed an upward trend year by year, but
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the overall level was still not high, and with the gradual improvement of the green production effi-
ciency level of marine fisheries, its growth rate showed a downward trend; (2) the Thiel index de-
creased year by year, indicating that the regional differences in the green production efficiency of
marine fisheries in China were gradually narrowing; (3) the proportion of marine fishery economic
output value in regional GDP, the proportion of marine fishing output in seawater product produc-
tion, and the degree of specialization of fishery practitioners, the funding for the promotion of a-
quatic technology had a significant positive impact on the green production efficiency of China’s ma-
rine fisheries, and the loss of aquatic products due to pollution had a negative impact. Accordingly,
countermeasures and suggestions such as strengthening the monitoring of marine resources,
strengthening the scientific and technological support of marine fisheries, and changing the develop-
ment mode of fisheries were proposed.
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Table 1 Index system of green production efficiency

of marine fishery in China
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Table 2  Stochastic frontier production function estimation results
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Table 3 From 2009 to 2019, the green production efficiency
of marine fisheries in 9 coastal provinces (autonomous regions
and municipalities directly under the central government )

of China
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2009 0.162 4 0.517 7 0.368 3 0.431 0 0.295 4 0.379 4 0.306 2 0.121 7 0.153 0 0.303 9
2010 0.186 5 0.544 2 0.397 3 0.459 4 0.324 1 0.408 4 0.335 0 0.142 8 0.176 5 0.330 5
2011 0.211 9 0.569 9 0.426 1 0.487 4 0.353 0 0.437 1 0.364 0 0.165 6 0.201 3 0.357 4
2012 0.238 4 0.594 8 0.454 7 0.514 7 0.382 1 0.465 5 0.393 0 0.189 9 0.227 4 0.384 5
2013 0.2658 0.618 7 0.482 7 0.541 3 0.411 0 0.493 3 0.421 9 0.215 4 0.254 5 0.411 6
2014 0.294 0 0.641 7 0.510 2 0.567 2 0.439 8 0.520 5 0.450 5 0.242 1 0.282 4 0.438 7
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2018 0.409 7 0.723 6 0.612 2 0.661 4 0.549 4 0.621 2 0.559 2 0.355 6 0.397 8 0.543 3

2019 0.438 4 0.741 6 0.635 5 0.682 5 0.575 0 0.644 1 0.584 5 0.384 7 0.426 7 0.568 1
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Fig.1 Green production efficiency and growth rates of

marine fisheries in nine coastal areas in 2009 and 2019
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major sea areas
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Table 5 The regression results of the influencing factors of

green production efficiency of marine fisheries in China

X ES 4 b IR Z 1
X1 0.149 502 9~ *~ 0.007 453 4 20.06
X2 0.054 131 7*~ 0.002 071 5 26.13
X3 0.011 2255~ 0.001 127 3 9.96
X4 8.57e—08" "~ 6.63e—09 12.92
X5 —5.84e—09" "~ 5.71e—10 —10.23
X6 2.69e—08 2.36e—08 1.14
_cons —54.189 76" * ¥ 0.077 044 —703.36

Wald chi2(15) =4 560 997

Prob > chi2 = 0.000 0
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