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Abstract: In this paper, the marine ecological compensation efficiency of 11 coastal provinces and cities in China from 2006 to 2016
were measured and analysed, which used the super-efficiency SBM model, DEA-Malmquist index model, Tobit model and standard
deviation ellipse model. The results showed that from 2006 to 2016, the average compensation efficiency of marine ecology in China
was 0.633, which was at the medium level and showed a trend of "descending, rising and stabilizing" over time. The progress of
marine ecological technology was still an important driving force for total factor productivity in the process of marine ecological
compensation, but it faced a certain loss of technical efficiency. The proportion of marine tertiary industry had a positive and
significant impact on the efficiency of marine ecological compensation, while the urbanization rate, the proportion of total import and
export and the direct economic loss of marine disasters had a significant negative impact on the efficiency of marine ecological
compensation. The spatial aggregation of marine ecological compensation efficiency was enhanced, the regional imbalance was
converged, and the spatial distribution pattern was basically stable.
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Fig.2 The overall marine ecological compensation efficiency
in China (2006~2016)
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Table 1 Marine ecological compensation efficiency of 11 coastal provinces and cities in China from 2006 to 2016
. o )
Hi % - T
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
P 0.138 0.062 0.077 0.126 0.156 0.068 0.105 0.132 1.001 1.014 1.131 0.365
baBln 1.008 0.440 0.180 0.130 0.131 0.198 0.329 0.347 0.434 0.355 0.274 0.348
ST 0.104 0.014 0.014 0.018 0.017 0.017 0.019 0.027 0.030 0.023 0.023 0.028
g 1.345 1.340 1.349 1.318 1.299 1.317 1.284 1.287 1.260 1.304 1.330 1.312
VL5 1.015 1.038 1.096 1.093 1.070 1.105 1.106 1.079 1.105 1.125 1.120 1.087
WL 0.050 0.007 0.005 0.013 0.007 0.018 0.013 0.015 0.012 0.016 0.016 0.016
piges 0.048 0.007 0.027 0.016 0.007 0.004 0.011 0.010 0.013 0.013 0.015 0.016
1 ZR 0.147 0.018 0.017 0.013 0.011 0.014 0.017 0.017 0.027 0.025 0.022 0.030
IR 1.099 1.190 1.183 1.124 1.075 1.073 1.176 1.126 1.157 1.154 1.084 1.131
I 1.054 0.250 0.050 0.183 0.159 0.219 0.266 0.246 0.224 0.213 0.225 0.281
e 1.390 2.317 2.457 2.373 2.604 2.408 2.326 2.451 2.587 2.536 2.428 2.353
Y 0.673 0.608 0.587 0.582 0.594 0.586 0.605 0.612 0.714 0.707 0.697 0.633
Fz2 BEEDSWEYESEXS TELERE = IR
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Fig.5 The overall characteristics of total factor productivity of

marine ecological compensation in China
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Table 4 The mean value of marine ecological compensation efficiency, input redundancy and total factor productivity of coastal

provinces and cities inChinafrom 2006 to 2016

i BRI BNERIURE S e
BARME AEAME MR BRSPS AMERE EERE i1 2006~2009 2010~2012  2013~2016
T 1.007 1.005 1.001 1.058 0.161 0.335 0.181 1.017 1.014 1.145
Kt 0.959 1.000 0.966 1.025 0.221 0.220 0.133 0.972 1.016 0.987
ik 1.000 0.974 0.999 1.019 0.369 0.851 0.252 1.005 1.004 0.975
4R 0.966 1.000 1.000 1.016 0.000 0.000 0.000 0.973 1.095 0.997
L 0.973 1.000 1.000 1.048 0.000 0.000 0.000 1.086 1.039 1.031
i 1.000 1.010 0.999 1.012 0.282 0.544 0.205 1.068 1.032 0.980
WHT 1.000 0.999 1.006 1.015 0.313 0.547 0.212 1.089 0.962 1.017
fagk 1.009 1.000 0.986 1.026 0.158 0.113 0.080 1.015 1.002 1.018
IR 1.005 1.000 1.000 1.014 0.000 0.000 0.000 1.021 1.053 0.994
i) 1.000 1.000 0.959 0.995 0.363 0.427 0.346 0.953 0.938 0.971
HE 0.986 1.000 1.000 1.008 0.000 0.000 0.000 1393 0.816 1.020
JLiHFIX 0.983 0.995 0.992 1.030 0.188 0.352 0.142 0.992 1.032 1.026
R 0.996 1.002 0.998 1.025 0.188 0.301 0.124 1.064 1.009 1.011
FIREIX 0.997 1.000 0.986 1.006 0.121 0.142 0.115 1.122 0.936 0.995
B85 0.991 0.999 0.992 1.021 0.170 0.276 0.128 1.054 0.997 1.012
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