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Tab.1 National fishery output and input

Ay b2 ISV (Vs v WM BN R A /hm? HIEShIAR SRR AW TR

year total fishery economic output fishery labour fishery aquaculture area vessel power fish fry
2012 38784691 14439553 8045942 21466453 112302142
2013 41728776 14429624 8279237 21919431 191998 186
2014 43218120 14287297 8343898 21990826 128109780
2015 43897636 14145493 8422542 22312154 127436814
2016 45678789 13813997 8303903 22098893 130266310
2017 45981712 13590346 7431630 20820263 133185902
2018 46413524 13253612 7172120 20485670 132382397
2019 45967290 12913334 7091094 19655160 126313059

FA) K 2R /0

i 2.46 -1.58 -1.79 -1.25 1.69
average annual growth rate
J{H mean 43958817 13859157 7886295 21343606 135249324

e RPN G E A A 9T84E AR AT 41 5

Notes: The total economic output value of the fishery in the table is the level depreciation based on 1978
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Tab.2 CD stochastic frontier production function results

AR [HIEER ¢ iR i fE
variable coefficient standard error t—value
a 10.9882 1.6865 6.5154
a; —0.3511 0.1065 —3.2972
a —0.0010 0.0022 —0.4693
Bi 0.0569 0.1006 0.5660
B2 0.2969 0.0869 3.4182
B3 0.0071 0.0264 0.2696
By —0.0074 0.0205 —0.3611
Buai 0.0119 0.0076 1.5680
Baz 0.0013 0.0070 0.1818
Bus 0.0032 0.0043 0.7530
Bas 0.0095 0.0039 24273
Bp —0.2242 0.1517 —1.4775
a2 4.6882 1.5298 3.0646
y 0.9959 0.0015 670.1434
n 0.0363 0.0084 4.3431
LR 425.57
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Tab.3 Elasticity of fishery input factors and climate change rate

Fhr NN YN iV FRIH A BT Dy K i s

year fishery labour fishery aquaculture area vessel power fish fry climate
2012 0.068 9 0.298 2 0.010 4 0.002 1 -0.027 5
2013 0.080 8 0.299 4 0.013 6 0.0115 —0.024 2
2014 0.0927 0.300 7 0.016 8 0.0210 -0.0210
2015 0.104 6 0.3020 0.0200 0.030 4 -0.016 5
2016 0.116 5 0.3032 0.023 2 0.0399 -0.022 4
2017 0.128 4 0.304 5 0.026 5 0.049 3 -0.0179
2018 0.1403 0.305 8 0.0297 0.058 8 -0.014 6
2019 0.1523 0.3070 0.0329 0.068 2 -0.016 0
ffe‘iqui?l{eﬁxibility 0.110 6 0.302 6 0.021 6 0.0351 —0.020 0
BRI 5L —-0.001 8 —-0.005 4 —-0.000 3 0.000 6 0.001 5

factor contribution
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Fig.2 Composition change of fish farming area
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Fig.3 Composition changes of power level of vessels
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Fig. 4 Composition changes of fish fry input
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Tab.4 Change rate of national fishery scale returns

A FUR AR M 5 2 UBR i 2 AR Bl
year return on scale index change rate of scale returns
2012 0.3794 0.0190

2013 0.4053 0.0178

2014 04311 0.0167

2015 0.4570 0.0156

2016 0.4829 0.0144

2017 0.5087 0.0135

2018 0.5346 0.0126

2019 0.5604 0.0117
SPHME mean 0.4699 0.0151
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B, AT ERSTEH 29 14 2012—2019 AEAY 4
RECRIA (5 5),

AR, Al ARV FEIE 22.21%~
27.55%, “EHI{H K 24.80% (35 5), i b E AL A
[) 7= M 9 AR BRI gE 45 SR An 26 6 T

FE 6 ML FIHAS R A7 Mk 42 AR R R
AL b Ol i B AR BRI AL, AR TR
SR P H AR AT B KT, A Rl A 7R R K
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BREEARZCR IR B AT A =1 e, By 4
F o, ML A S NEERE AR TR, Bah
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*5 z£H. HEMAMRALRARYEER
Tab.S5 National, coastal and inland fisheries technical efficiency
4= national VEIfF  coastal Wt inland
7y W — W — N —
b BRRERIEC pnmen  BREERIE e BEEERE
technical efficiency change rate technical efficiency change rate technical efficiency change rate

2012 22.21 44.07 8.84
2013 2291 0.70 44.94 0.87 9.44 0.60
2014 23.63 0.72 45.82 0.88 10.06 0.63
2015 24.37 0.74 46.71 0.89 10.72 0.66
2016 25.13 0.76 47.60 0.89 11.40 0.69
2017 25.92 0.78 48.50 0.90 12.12 0.72
2018 26.72 0.81 49.40 0.90 12.87 0.75
2019 27.55 0.83 50.31 0.91 13.64 0.78
FYME mean 24.80 0.76 47.17 0.89 11.14 0.69

*6

PER~BTEEBITH R AR E

Tab. 6 Technical efficiency in different sectors of

Chinese agricultural products

SCik WFRFEA Ay BARR 1%
references research object year technical efficiency

[25] v E 4 7R 2011—2015 66.20

[26] o E R 2011—2017 85.00

[27] R ERE 2004—2016 86.20

[28] WAL KRR 2009—2011 75.90~79.00
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g EITHBE AN
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Fig. 5 Changes in input related to technology
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794 KopE o R 45 4

B AR R R sEdk, bR R BEAR (ol 2 R
A= AU RN, H R ROR (8 7).
HIR A Bl 3 R FCRFAR, H 0.6%. 1 .
-G U £ S B s | AN 0 SN [ N 2 BNV NP = 4
~E . B bR BEVE . BBV, M. T
HOOEM L s, mEds L . Hb
2012—2019 4F¥all F AR R AR T4 [ F- K

#7 PE2012—2019 FEEEWIHARYE
Tab.7 2012—2019 Fisheries technical efficiency of

various provinces

A HARBE % e

provinces technical efficiency rank
#EE Fujian 94.3 1
1% Shandong 92.6 2
WL Zhejiang 70.6 3
VL7 Jiangsu 68.4 4
J"/%  Guangdong 65.2 5
It Hubei 55.3 6
L7 Liaoning 37.6 7
#§F Hainan 33.3 8
VLY Jiangxi 28.2 9
J 78 Guangxi 232 10
ZH Anhui 222 11
741l Sichuan 153 12
W1 Hunan 14.3 13
W[t Hebei 13.0 14
L Shanghai 10.8 15
JilFd  Henan 10.4 16
KHEH  Tianjin 9.8 17
=  Yunnan 8.4 18
#EHIK Chongqing 7.8 19
JtE  Beijing 6.7 20
BEpE  Shaanxi 6.1 21
JEil.  Heilongjiang 5.1 22
FM Guizhou 4.6 23
TH  Ningxia 4.5 24
HHK Jilin 4.1 25
HiE  Xinjiang 2.6 26
W Inner Mongolia 25 27
174 Shanxi 1.8 28
Hif  Gansu 0.6 29
“FH#{E  mean 24.8
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Factor inputs, returns to scale and technical efficiency analysis of
Chinese fisheries

JIANG Qijun ", LIU Chenxuan', QIU Kangcheng

(1. College of Economics and Management, Shanghai Ocean University, Shanghai 201306, China;
2. National Fisheries Technology Extension Center, China Society of Fisheries, Beijing 100125, China)

Abstract: In recent years, China has been increasing the input of fishery technology, but the performance of
China's fishery technology efficiency and whether the structure of fishery factor input is reasonable deserve atten-
tion. In this paper, CD stochastic frontier production function was used to analyze the structure of fishery factor
input and fishery technical efficiency through 232 sets of panel data from 29 provinces from 2012 to 2019. The
results showed: (D the flexibility of labour, aquaculture area, the vessel power and fish fry showed a trend of
increase, but in addition to the fish fry, the contribution of labour, aquaculture area, and the vessel power are negat-
ive, moreover the input of labour, aquaculture area, and the vessel power are excessire; @) China's fishery returns
to scale are low, the utility of returns to scale has not yet been realized, the production efficiency is low, and the
input of fishery technology factors is insufficient; ) China's fishery technical efficiency is lower than that of other
agricultural industries, but the fishery technical efficiency shows an increasing trend. The technical efficiency of
coastal areas is greater than that of inland areas. Research shows that low technical efficiency of fishery is correl-
ated with factor input synergy, and unreasonable factor allocation is the main reason for low technical efficiency,
so factor input synergy can promote the improvement of production efficiency.

Key words: Chinese fishery; technical efficiency; stochastic frontier analysis; total factor productivity
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