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Table 1 System of Chinese marine eco-efficiency evaluation index
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Fig.1 The general characteristics and entropy of marine industry structure in coastal province and cities of China
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Table 2 The marine eco-efficiency in coastal provinces and cities of China
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Fig.2 Gravity center shift of the marine eco-efficiency of China
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Fig.3 The distance of gravity centers transfer and changes of ellipse axis of marine eco-efficiency in China
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Fig.4 Impulse response function between marine industry structure and eco-efficiency in coastal provinces and cities of China
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Table 4 The variance decomposition results of marine eco-efficiency(%)
i b X K =AM 1ZTR = A IX
iy el Kt AR VLI i WL FREE JR ST E3L]
1 21.305 62.459 62.687 36.293 0.994 36.293 4.905 13.035 17.741 6.824 11.540
2 57.570 71.053 60.562 37.714 25.115 37.714 4.498 11.844 21.927 9.117 9.805
3 53.867 71.936 57.242 45.768 37.780 45.768 5.821 23.629 17.549 10.987 11.437
4 56.225 71.084 54.428 46.078 42.793 46.078 7.195 40.979 17.250 12.239 11.869
5 55.182 71.038 52.540 46.861 41.981 45.861 7.661 48.084 17.976 12.506 11.810
6 55.547 71.011 51.496 46.286 41.939 46.286 7.635 49.609 18.610 12.668 11.792
7 55.491 71.016 51.047 46.362 41.771 46.362 7.604 49.574 18.444 12.758 11.738
8 55.474 71.028 50.939 46.378 41912 46.378 7.603 49.342 18.388 12.811 11.760
9 55.502 71.025 50.983 46.429 41.029 46.429 7.585 49.154 18.508 12.841 11.774
10 55.484 71.024 51.067 46.477 42.092 46.477 7.566 49.163 18.626 12.841 11.774
11 55.494 71.024 51.140 46.495 42.088 46.495 7.563 49.370 18.657 12.859 11.774
12 55.490 71.024 51.187 46.497 42.087 46.497 7.567 49.563 18.669 12.869 11.773
13 55.492 71.024 51.210 46.506 42.085 46.506 7.568 49.634 18.696 12.874 11.773
14 55.492 71.024 51.517 46.512 42.088 46.512 7.566 49.638 18.724 12.878 11.773
15 55.491 71.024 51.216 46.512 42.090 46.512 7.566 49.633 18.741 12.880 11.735
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Spatio-temporal Difference of Marine Eco-efficiency and Identification of Its
Response Relationship with Marine Industrial Structure in China

Di Qianbin, Liang Qianying

(Center for Studies of Marine Economy and Sustainable Development of Liaoning Normal University,

Dalian 116029, Liaoning, China)

Abstract: To evaluate the spatio-termporal difference of marine eco-efficiency of China and explore its re-
sponse relationship with the structure of the marine industry, the super-efficiency DEA model, the standard de-
viation ellipse and VAR model were gradually applied to calculate the marine eco-efficiency, visualize spatial-
ly and analyze the impulse response of the marine industrial structure and marine eco-efficiency, respectively.
The conclusions are as follows: 1) Marine tertiary industry has a large proportion of gross ocean product in
coastal provinces of China, showing an increasing trend during the study. The entropy of marine industrial
structure declines in most provinces, which indicate that the development of marine industry in these provinces
is stable. 2) In terms of time series, marine eco-efficiency is invalid by and large, but the marine eco-efficiency
is relatively high in the year when the marine tertiary industry has a high proportion of marine production. In
terms of space, the gravity of marine eco-efficiency generally shows trend of moving to north, indicating that
optimization of marine eco-efficiency in the north is faster than that in the south. 3) According to the impulse
response charts of coastal provinces, it can be concluded that the impact of marine industrial structure of each
province on marine eco-efficiency has finally stabilized. The main reason is that as China’ s marine industry
structure stabilizes, its impact on marine eco-efficiency is getting smaller and smaller; From the perspective of
variance decomposition, the marine industrial structure upgrading in coastal provinces has a higher contribu-
tion to the decomposition of marine eco-efficiency variance, and it shows a growth trend, indicating that the up-

grading of marine industrial structure has a certain effect on the improvement of marine eco-efficiency.

Key words: marine eco-efficiency; marire industry structure; super-efficiency DEA model; VAR model



