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Abstract Based on the panel data of mariculture in 9 coastal provinces of China from 2004 to 2019, this paper estimated the efficiency of

mariculture industry in China by using traditional BCC-DEA model and Malmquist productivity index model.Research conclusions: From 2004

to 2019, the overall efficiency of mariculture in the nine coastal provinces has been continuously improved, with the dynamic mean of total fac-
tor productivity (TFPCH) being 1.051, increasing by 5.1% ;from 2004 to 2019, the dynamic mean of the comprehensive efficiency (EFFCH)
of mariculture in 9 coastal provinces was 0.998, decreasing by 0.2% , and some provinces had the characteristics of “extensive” mariculture.

Most of the growth of total factor productivity comes from technological progress. The input of Hebei, Zhejiang and Liaoning provinces continues

to be insufficient, and the input-output mix needs further optimization.Based on the research conclusions, some suggestions are put forward to

promote the green and efficient development of mariculture industry in China.
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Fig.1 DEA model calculation steps
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Table 1 Descriptive statistics of input and output indicators of mariculture in China during 2004-2019

i Eitan SSPNE] FoME FAME bR
Indicator type Indicators Max Min Mean Standard deviation
% AFE4T Input indicators KIIANGL /) N 225 139 (fF#:2019) 13 128 (4L 2004) 94 920.59 61 951.380
WEKFERIEAL /hm® 942 050 (3L 2013) 9 120 (g 2007) 217 955.22 217 308.640
VK TR T2 /KW 289 092 (11175 2018) 280 ()75 2004) 102 291.35 87 774.840
P2 HFEFE Output indicators  /KIEFEF={E /J7J6 9 098 346 (1114 2018) 150 206 (JA[k 2004) 234 1147.91 2 172 609.387
WEKFER= R/t 5210 855 (1175 2018) 160 155 (i45Fg 2004) 1 829 584.72 1 452 272.952
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Table 2 BCC-DEA model calculation results ( non-optimal province)

O BG SRR HRACK MR
Year Provinces (crste) (vrste) (scale) scale
2004 % 0.900 0.918 0.981 drs
bEE4 0.909 1.000 0.909 irs
2005 bE(4 0.652 1.000 0.652 irs
T 0.950 0.972 0.977 irs
2006 R[4 0.805 1.000 0.805 irs
2007 L 0.954 1.000 0.954 irs
2008 bOB4 0.687 1.000 0.687 irs
T 0.978 1.000 0.978 irs
5 0.692 0.713 0.971 irs
WA 0.836 0.839 0.996 drs
2009 b 0.656 1.000 0.656 irs
T 0.948 1.000 0.948 irs
T 0.690 0.699 0.988 irs
WA 0.792 0.793 0.998 drs
2010 R[4 0.824 1.000 0.824 irs
T 0.919 1.000 0.919 irs
iy 0.884 0.896 0.987 irs
Wi 0.846 0.893 0.948 irs
2011 R[4 0.379 1.000 0.379 irs
T 0.687 0.931 0.738 irs
i 0.620 0.631 0.983 irs
W 0.884 0.925 0.955 irs
2012 R[4 0.650 1.000 0.650 irs
T 0.815 1.000 0.815 irs
T 0.831 0.863 0.962 irs
T 0.815 0.912 0.894 irs
2013 R[4 0.610 1.000 0.610 irs
i 0.893 0.921 0.969 irs
WL 0.798 0.896 0.891 irs
2019 R[4 0.857 1.000 0.857 irs
T 0.950 0.983 0.967 irs
WL 0.797 1.000 0.797 irs
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Table 3 Malmquist index measurement results ( different provinces)

VALY /AN
I)’érgf/jinccs effch techch pech sech tfpch ﬁijj‘
i Fujian 1.000 1.046 1.000 1.000 1.046

8
] 7% Guangdong 1.007 1.052 1.006 1.001 1.060 3
I8 Guangxi 1000 1.050 1.000 1.000  1.050 6
7% Hainan 1000 1.009 1.000 1.000  1.009 9
ATt Hebei 0.996  1.068  1.000  0.996  1.064 2
YL} Jiangsu 1.000 1.067 1.000 1.000 1.067 1
JZ7 Liaoning  0.997  1.054 0999  0.998  1.050 6
i Shandong ~ 1.000  1.055  1.000  1.000  1.055 5
Wil Zhejiang 0985  1.075  1.000  0.985  1.059 4
SEHAAH Average 0998  1.053  1.001  0.998  1.051
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Fig.2 Malmquist index measurement results ( different years)
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Fig.3 SWOT analysis of mariculture in China
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