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Multidimensional evaluation and improvement pathways for
the resilience of China’s aquatic products
prepared dish supply chain

ZHANG Yuanyuan, ZHENG Nuoning, ZHANG Xuhan, LI Xiao, GAN Zirong

(College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350108, China)

Abstract To practice the “Big Food Concept” and enhance the resilience of the aquatic products prepared dish
supply chain, it is necessary to assess its resilience level and identify key bottlenecks scientifically. Based on
three dimensions, resistance and recovery, adjustment and adaptation, and innovation and transformation, and
integrating the connotations of the “Big Food Concept” (diversification, safety, and green development) with
the characteristics of the aquatic products prepared dish supply chain (full-chain integration, collaboration, and
technology-driven approaches), an evaluation system consisting of six secondary indicators and fifteen tertiary
indicators was constructed. The entropy weight-TOPSIS method was used to evaluate the resilience level of
China’s aquatic products prepared dish supply chain from 2018 to 2023, while the Dagum Gini coefficient and
obstacle degree model were employed to analyze the regional differences and key constraints. The results show
that: The resilience of China’s aquatic products prepared dish supply chain has shown a fluctuating upward
trend, yet the three dimensions of resistance and recovery, adjustment and adaptation, and innovation and
transformationhas developed unevenly. Regional resilience gaps were significant: intra-regional differences
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mainly stem from the eastern and central regions, while inter-regional differences are most pronounced between

the eastern and western regions and between the northeastand central regions. Diversification capacity

constitutes the core bottleneck followed by the levels of full-chain integration and green development. Efforts

should be made to strengthen capacity building across all dimensions, promote regional collaboration, and

establish a comprehensive supply chain resilience enhancement system to support the high-quality development

of the aquatic products prepared dish industry.

Keywords Big Food Concept; supply chain resilience; entropy weight-TOPSIS; aquatic products prepared

dishes; evaluation indicator system; indicator obstacle degree
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Fig. 1 Deconstruction of the resilience of the aquatic pre-prepared food supply chain

from the “Big Food Concept” perspective
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Table 1 Evaluation dimensions and indicators of the resilience of the aquatic pre-prepared food supply chain
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Note: In the indicator attributes, + represents a positive indicator, while — represents a negative indicator. The same below.
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Table 2 Basic data for estimating aquatic pre-prepared food production (2018-2023)
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Table 3 Weight of resilience indicators in the aquatic pre-prepared food supply chain

— AR bR ZRAR bR /i 7N 16 b )& 1 AL H
Primary indicator ~ Secondary indicator Three-level index Index attribute Weight
ALY K= S0 3 7 R i, T VAR + 0.101
Al £ 0 . .
1Ll A2 il 9 1 i R K 7 AR SR T /AR - 0.014
A BT 5 B Diversification
. AT3 JE AR Z FE T8 5, 7 (/4 + 0.100
Resilience
A2 224 AL K= B S T RE D, O3 vAR + 0. 097
Security A22 B HEW B B R, %/ AF - 0.035
B1 % o 4L BI1 Tl fE VR TH 2% &t , 7 thR 0/ 4 — 0.021
Sustainability B12 H1 J3 1l 2 4 42 kW - h/4E + 0.061
B21 7K 7= i il 5% 18 9% & , /2 o0 /4 + 0. 060
B SIEME S B2 2kl B
Adjustment and Whole-chain B22 % bkl AR T /A + 0.034
adaptability integration . ‘ o
B23 AR 1S N {H A2 7T/ + 0.059
B3 U Al 4 B31 /K7™ i v JE O I /AR + 0.118
Collaboration B32 £k 1% F1 4N B 2 AR, T km/4E + 0.048
, C11 A ML 8 T, J7 kW /4 + 0. 090
C 8% 55 8 5E ) ClEHH L
Innovation and ' L C12 & & il 38 b & A o g e, 1F /4F + 0. 090
. Technologization
transformative _ o
C13 A& Fl £ 5 Jn Tl & 1) Wi 4, 14 /47 + 0. 069

DHRHT 5 WK A8 J1 16 2021 4 [H S0 3 o i 189
BRK%, T 20224558 ) fe i, ALV BV B, SR L
JO7 % 38 I AL 1) A7 7 B R L IR AR BV & AR i
ZabiE — W Re A R S Z R BT R e A

IR

2) 55 e IR 20k s BT il
TE 2021 4F J5 88 A5 3 i, 2 LA 2% F R s ik % 1A
RGN 2T g 0 A . R TR AR KRR



356 0 LN ES I Y NS S 4 2026 4F 5 31 %%
0.30 1 120 0.30 25.0
<= 025 4 10.0 T 025 = 1200
o R = [} s e e e =
% 020 N N 1 80 § . % 0.20 == N =N = = 15.0 %
= s R o = N S o o — =
% o1 bR N 160 S & 415 R N e A e 2
& N € 2 : : o b N & b S
B R ¥ 7 SO S . oA
% 010 F Y R 4 4.0 :ji: x'\' 0.10 N — — N NN 0.0 W
o e o Eal - - o - AN e
= RN R ol R N N — " — -
B ooos | = {20 0.05 - = R = SR
oo LAY LR R LR S 0.0 0.00 R N 100
2018 2019 2020 2021 2022 2023 2019 2020 2021 2022 2023
AEAJy Year AE0)y Year
(a) BMfA (b) BT S
0.35 (a) Overall 4.8 0.25 (b) Resilience 90
— 030 -
- 46 g T 020 5,
—_ 8 — <
dé 0.25 b § 6.0 _::é
2 020 44 2 2 015 2
@ ] & o
2 015 s & s
B 42 b B 0.10 b
3 o ® ¥ 30w
4.0 .
0.05 L5
0 i 00 (RRRRY ATRRY) (RRRRY BRERRY) 3 . 8 0 i 00 0 d 0
2018 2019 2020 2021 2022 2023 2019 2020 2021 2022 2023
AE4Jy Year 44y Year
(c) Vi3 538 1] (d) BB 5%
(c) Adjustment and adaptability (d) Innovation and transformative

Coal  #ME/KF Resilience level == 14K Growth rate
B2 KFEMEAIEENESENEETEREEKE

Fig. 2 Resilience and growth rate of various capability dimensions in the aquatic pre-prepared food supply chain
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Table 4 Results of the four major regional divisions

IX 35k "1 T A
Region Province Characteristics
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Dagum #& J& & 8000 fift 45 2R s (R 5 M 6) B 77 ol FE Ak -5 i i ) 22 R R B X AN 2
2018—2023 4F /K 7= T i (I B B B AR (9 X Ik 22 5 A IRJZE R IA 5 5 b R i, X0y 22 53 28 B0 ik
R ERARE B 22 R R IR E 25 WEFEIIN BRSO AR E , (EZR Tl IX P R e AR B 2
JEeZ i 0.293 ETFA 0. 331, R IXBE BITEZERE T Al DI, 36 B ZR 90 & 48 0[] Y & i o A 0 DX ek
AT R ST RO, X 8] 57 B3R 46 2 N 25 S B9 2 ORI R TR R AE T TS N
xiSOA,zE,JZIi%#E’JWHZ%EE/EO Horbp RERPE Dl 82, U6 R X ) 58 SCE B 50N A R R 22 e Y
PRV AL JE RAF 2 TR mKF M B TR SRR . N IX S S AR AE  AR E X )

£S5 BUhRERAHEETEE

Table 5 Overall Gini coefficient and its contribution rate

T b g
NH b 2018 4F 2019 4F 2020 4 2021 4F 2022 4F 2023 4F
Item Index
=y
b e 0.293 0. 305 0.290 0.319 0.325 0.331
Total
X3 N BT R Gw
HIE AR . L 0.070 0.072 0.069 0.076 0.078 0.079

Intra-regional contribution value
Gini )
coefficient DX Hg il TR Gb
Inter-regional contribution value
725 4 ST (A G

Contribution value of transvariation density

0. 150 0.157 0.139 0.161 0.165 0.169

0.073 0.076 0.081 0.082 0.083 0.084

KN ST Gw/G
Intra-regional contribution rate
TTHE 2 /O
PRSI gk Gb/G

Contribution . L 51.239 51.602 48. 085 50. 443 50.618 50. 866
Inter-regional contribution rate

23.710 23.640 23.953 23.963 23.941 23.876

rate
AR BR BE IR 2% O ~
Eli,ﬁ E B E GG L. . 25.050 24.758 27.962 25.594 25.441 25.258
Contribution rate of transvariation density
6 XENERRZHEXIGEERERZY
Table 6 Overall Gini coefficient and its contribution rate
T i p
nH 142 20184 20194F 20204  20214F 20224 2023 4F
Ttem Index
7R Eastern 0.324 0.331 0.338 0. 345 0. 346 0.345
DI JE R 42k Northeast 0.147  0.163  0.143  0.176  0.185  0.198
Intra-regional
Gini coefficient b Central 0.144 0. 145 0.130 0. 150 0.158 0.165
P Western 0.158 0.168 0.144 0.186 0.197 0. 205
% &. %4t Eastern &. Northeast 0.335 0.35 0.352 0. 367 0.371 0.378
% &1 Eastern &. Central 0.29%4 0.307 0.309 0.321 0.322 0.327
X3 ] i JE 7R A % &.74 Eastern & Western 0.393 0.41 0.394 0.426 0.434 0. 440

Inter-regional
Gini coefficient 75t &.h Northeast &. Central 0.189 0.194 0.173 0. 206 0.217 0.229

7R L& V4 Northeast & Western 0.191 0. 206 0.172 0.217 0.228 0.237

&7 Central & Western 0.279 0.284 0.243 0.291 0.303 0. 310
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b [ Al F5 e 14 I A 32 R AR o S L B2 B 4 B
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Table 7 Secondary indicator obstruction degree model results %
Ay Zufk L Zr Ak Eii e 15 1k (s ia
Year Diversification Security Sustainability ~ Whole-chain integration =~ Collaboration ~ Technologization
2018 26.98 9.72 16. 46 15. 35 10. 57 12.17
2019 25.03 9.56 16.70 15.65 10. 47 12.27
2020 35.55 6.89 16. 89 15.54 10. 36 12.07
2021 19.32 10. 41 19.94 11.82 10. 50 11.55
2022 22.29 10. 69 20. 28 11.82 10. 56 11.79
2023 17.51 18.18 21.59 14. 26 12.18 14. 22
®8 ZRIEMERERIUER
Table 8 Tertiary indicator obstruction degree model results %

izczj; All Al2 A13 A21 A22 B11 B12 B21
2018 4.52 18.00 4.46 2.98 6.74 10. 46 6. 00 5.32
2019 4.66 15.99 4.39 3.04 6.52 10. 67 6.03 5.66
2020 4.90 26.23 4.42 3.18 3.71 10.72 6.17 6.10
2021 2.88 11.62 4.82 2.30 8.11 14.78 5.17 3.24
2022 3.26 14.18 4.85 2.63 8.06 15.03 5.25 3.67
2023 4.01 7.93 5.56 3.38 14.80 15.71 5.88 4.24
fe{i B22 B23 B31 B32 C11 C12 C13

2018 2.12 7.91 3.15 7.42 3.39 3.39 5.40

2019 2.20 7.79 3.19 7.28 3.43 3.43 5.41

2020 2.21 7.23 3.31 7.05 3.33 3.33 5.41

2021 2.66 5.92 3.69 6.81 2.89 2.89 5.76

2022 2.15 6.01 3.68 6.88 3.00 3.00 5.80

2023 2.72 7.29 4.33 7.86 3.80 3.80 6.62
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