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The theory of DEA and its application to Chinese marine fisheries
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Abstract The theories of DEA were introduced and the method was applied to the marine fisheries in China.
Firstly the result showed that the ship sizes were too small which affected the increase of the fishing capacity and
the capacity utilization though there were enough ships in the Chinese distant-water fisheries. Secondly the
capacity utilization of the relative provinces is in two extremes. Among these provinces the rates of Liaoning
Jiangsu Shandong and Guangdong are the highest and the others may increase their catch much by only raising their
production efficiency with no more investment. The analyses of the stow nets’ fishing in Zhoushan showed that the
fishing capacity will not change when an input factor changes at the same rate in different units. So the DEA method
can make comprehensive analyses of the variable investing the fixed investing and the catch in fishing to determine
the maximum output in multi-investments. This method is also able to deal with not only a lot but also a little of
data and the results of its application to marine fishing are satisfactory .
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Tab.1 Calculation of fishing capacity for the distant-water fisheries in China in 1999
output-oriented DEA input-oriented DEA
t t kW % t t kW
11 836 21 10 212 15 766 59.4 19918.9 12.5 5138.1 7 646.2
3021 8 2272 4704 52.0 5814.8 4.2 1180.4 2129.4
200 138 211 86 882 129 292 100.0 200 138.0 211 86 882 129 292
42 857 68 36 009 51 450 66.4 64 499.5 45.2 18 604.7 27 686.2
14 387 41 4338 10 320 100.0 14 387.0 41 4338 10 320
182 635 324 125 792 214 223 62.1 294 101.6 201.2 78 115.9 119 568
48 483 109 27 006 30 264 100.0 48 483.0 109 27 006 30 264
152 922 186 99 949 93 895 100.0 152 922.0 186 99 949 93 895
59 715 126 17 416 50 116 100.0 59 715.0 126 17 416 50 116
98 2 196 515 14.8 661.0 0.2 29.1 76.4
182 999 1652 122 358 238 529 52.9 346 039.5 392.5 64 707.6 126 143.3
899 091 2 748 532 430 839 074 73.4 1206 680.3 1328.8 403 366.8 597 136.5
1 1999 : ?
1 - ? 1999 89.9
: " 120.7 “ " T73.4%
DEA 1999 89.9
1329 403 366.8 597 136.5kW 48.4% 75.8%
71.2%
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Tab.2 Production data of the partial ships of Zhoushan with stow nets in 1999
1999
t t kW m m m
07711 155 112 183.8 1 3 185 65 45 12 126
07427 198 140 235.2 1 4 185 65 45 12 139
07131 189 130 198.5 5 5 170 63 45 13 148
07213 190 142 220.5 6 4 185 65 45 13 151
07130 120 140 202.1 4 3 175 62 45 11 162
07215 139 143 202.1 3 4 175 63 45 12 146
02401 300 140 220.5 8 6 200 65 45 13 151
02116 218 140 202.1 6 6 200 65 45 13 159
02402 305 140 220.5 8 6 200 65 45 13 156
02315 190 160 249.9 8 7 200 65 45 13 148
1991 1998
3 1999
Tab.2 Analyses of fishing capacity to the partial ships of Zhoushan with stow nets in 1999

t t % %

07711 155 155 100.0 100.0

07427 198 198 100.0 100.0

07131 189 236 80.2 100.0

07213 190 205 92.7 100.0

07130 120 155 77.6 100.0

07215 139 202 68.7 100.0

02401 300 305 98.4 98.4

02116 218 257 84.8 100.0

02402 305 305 100.0 100.0

02315 190 305 62.3 96.4
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