142 BEFEEER 2025 4

#
&

1 M 258 R BRIy v [ e
AR R RSS2 ES TN

ZRE,FHH
(LA RIS M 201306)

WE: REAFRFXREIAHK, KT AFEFLBHARARERR, W AHEEE LR
BARHERERN, eV ESRAEA, XEMEF 2003—2023 FHAEMNE 2 E EE A&
VESREEBEVAESARY, HELBEAD, B3, BLAFT, BAINEENTERR,
FERAWEPFHRTEZHMERTLN, UWRERERDREHTREERR, BHERYGEGHEEARAEF
M. FARXH, REAHBELRTALAHYT K&H, AHEVLAESARILTREELKREZA T4
EA, BYREELT®R, 2FEE. ACBERELRZE B b &S REWFEN A @Y ﬁ
BV AESEKE S BLAFERENELESRAEEAER Y, e LESARIWE HTE
A RARRETEASKRFHEAGEKEEZIR AR TEMELREES, BUHEZTELE
FHRAKXBEESEY, RUFLEHR, KRABEASKFEA, BB ACH. BFHKEHFE
A, REEVREEEMXEN, WRFABEE L THERLE,

KR AART; BYRBETHREME; BLAESRL; BEVASKRY; WEHA; mikDZF
RESHES: F326.4; F224; P7 XEARERD: A MEHS: 1005-9857 (2025) 09-0142-13

Research on the Sustainability of China’s Fishery Resources and Its
Influencing Factors Based on the Ecological Footprint Model

LI Zongheng, WEI Youzhou

( College of Economics and Management, Shanghai Ocean University, Shanghai 201306, China )

Abstract: China’s demand for aquatic products is steadily increasing, however, unchecked expansion of production
will inevitably exceed natural carrying capacity. This study constructs a fishery ecological footprint model and utilizes
data from 2003 to 2023 to assess the sustainability of China’s fishery resources by re-evaluating the overall fishery
ecological footprint and ecological carrying capacity of China’s waters. A variable framework encompassiong four
dimensions—population, economy, fishery production, and technology, was established. Ridge regression was
applied for factor analysis, with partial least squares ( PLS ) employed for robustness testing. The results show high

goodness-of-fit and statistical significance. The study finds that China’s per capita fishery ecological footprint has
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been continuously expanding, while per capita fishery ecological carrying capacity remains low and faces downward

pressure, indicating severe fishery resource stress. Economic and population factors, to varying degrees, increase the

fishery ecological footprint while negatively impacting fishery ecological carrying capacity. Fishery production factors

have a positive effect on the fishery ecological footprint, and their impact on ecological carrying capacity appears to

be negative. Conversely, technology factors indicate that ecological protection technologies and wastewater treatment

investments help alleviate the pressure on fishery resources. The study suggests transitioning to an ecological fishery

development model, optimizing the industrial structure, promoting ecological protection technologiesand innovation,

advocating for green consumption, and improving fishery resource management regulations to achieve sustainable

development in China’s fishery sector.

Keywords: Ecological footprint, Sustainability of fishery resources, Fishery ecological footprint, Fishery ecological

carrying capacity, Ridge regression, Partial least squares
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Fig.l Per capita fishery carrying capacity and per capita three-dimensional fishery footprint in China
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Table 2 Regression variables for per capita fishery ecological footprint
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Table 3 Ridge regression results of per capita fishery ecological footprint

bR fb R 5L IR
K=0.178 i P R R F 18
B ez Beta
ik 0 0.058 - 0 1.000
x1 0.106 0.014 0.106 7.607 0.000%**
x2 0.049 0.042 0.049 1.171 0.269 0.964 0.928 26.879 (0.000%%%)
x3 0.094 0.019 0.094 4.999 0.001 %%

x4 0.356 0.052 0.356 6.89 0.000%**
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x5 0.1 0.03 0.1 3.356 0.007***
x6 0.072 0.029 0.072 2.519 0.030%**
x7 0.069 0.021 0.069 3.197 0.010%**
0.964 0.928 26.879 (0.000%**)
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Table 4 Regression variables for per capita fishery carrying capacity
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Table 5 Ridge regression results of per capita fishery ecological carrying capacity
FEprEf R AL Btk 8
K=0.114 tfH P R R FAH
B PRl Beta
A 0.96 0.033 - 28.86 0.000%**
x1 -0.136 0.009 -0.128 -14.957 0.000%***
x2 0 0.026 0 0.01 0.992
x3 -0.176 0.012 -0.166 -14.207 0.000%***
x4 -0.295 0.024 -0.3 -12.059 0.000%***
0.99 0.98 117.715 (0.000%**)
x5 -0.235 0.015 -0.225 -15.539 0.000***
x6 -0.125 0.018 -0.115 -6.935 0.000%***
x7 -0.141 0.019 -0.13 —7.453 0.000%**
x8 -0.025 0.037 =0.022 =0.659 0.523
X9 0.095 0.035 0.093 2.711 0.020%*
A . y

* AR 1% .
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Table 6 Selection of the principal component with the Ll BAERNM # ad # gy
. . . . X 90.0 98.5
maximum variance for the footprint section
Y 92.1 98.1
%
IS W TN 91 ¢ s> B F Y
X 87.79 95.99 F10 AHEANTDRWRN_FEFLER
Y 88.62 95.13 Table 10 Partial least squares regression results for the
carrying capacity section
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Table 7 Partial least squares regression results for the footprint PRI
. x1 -0.137 0.006 20 -21.22 0.000 A
section
x2 -0.046 0.025 20 -1.82 0.083
o o i TE X3 -0.172 0.010 20 -1698  0.000 ok
A i B b2 Df t{H Pr ([t])

b x4 -0.239 0.034 20 -7.02 0.000 o
x1 0.122 0.010063 20 121094  0.000 0 ok x5 —0.200 0.020 20 -10.07 0.000 ok
x2 0.125 0.019 950 20 6.264 4 0.000 0 sk x6 —=0.150 0.007 20 -21.75 0.000 Ak
x3 0.103 0.012176 20 84738  0.0000 ok X7 -0.147 0.008 20 -17.54 0.000 o
x4 0.27 0.057 600 20 4.6950 0.000 0 Hokok x8 -0.136 0.025 20 -5.35 0.000 Ak
x5 0.114  0.012660 20 89699  0.0000  **x x9 0.028 0.042 20 0.65 0.522 o

x6 0.096 0.016 915 20 5.663 1 0.000 0 HAk
x7 0.115 0.013 105 20 8.752 6 0.000 0 HAk

x8 0.091 0.013 213 20 6.885 6 0.000 0 HAk
X9 0.207 0.052 566 20 3.9372 0.000 0 HHE R RENAIAERE VIP ( RREYERME)

x10 -0.066 0.066 681 20 -0.9836 0.337 ok Table 11 VIP (Cumulative variable importance) for

Heeowwxoxx x BRIMRE 1% . 5% . 10% 1Y B E K.

independent variables in the carrying capacity section

T oxx o SRIMRE 1%, 5% . 10% 19 W E KT,
A5t AT 1 HF 2
*8 RITHMHBETE VIP ( ERMBIEEMN) xl 1.064 1.031
Table 8 VIP (Cumulative variable importance) for independent x2 0.978 0.966
variables in the footprint section x3 1.082 1.055
4 . .
Tkt BT 1 BT 2 ¥ 1101 1102
xl1 1.072 1.035 x5 1.095 1.076
2 1.054 Lo18 X6 1.067 1.036
3 1.058 1.021
. X7 1.068 1.036
x4 1.131 1.167
5 1062 1025 8 0.533 0.733

x6 1.048 1.013 x9 0.875 0.916
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