Sustainable Development FJ$##42 X &, 2026, 16(8), 508-516 Hans X
Published Online August 2026 in Hans. https://www.hanspub.org/journal/sd

https://doi.org/10.12677/sd.2026.168310

TR SRS M {E R AN

wAER, TEX
RIEBFERFRGIEM A, LT KiE

ot

ks H . 20264E7 H13H; A B 20264E8H21H; KA H: 20264828 H

HE

LA RREI T EEZNEEEE G . TR, R0ESE, BRI TRV SEIET MR
5ASTHMG— RBHERIFEGUH B REFE. AT ESIMEEER, FIAH2016~2022F1T
TEEWEE. KRR KRN OBEE TR, BRARKOKBRMTEELERNTS
N2 BNREER, 5K BERFNEWE. FIARE: KA ESEL S ERREKE
B (0.813), WHMHH - ERIK(0.541), HFEARASHREMEEPMTETEERRE; LK™
I TEARFMET2EFHKE, EMTEHURRREIMI™MAE; SLUR. ERMAL, &
EWZFEE. MIHE. HOCAREERERESE T mAENEER. FERE, KOREKIT
BARRFIES LXK RMIERRKR. #HiL, ACAE, I, RERE. L. 44
BUR DA Z R R T T L AT R R R I ER AR

X 5in

N, PAEEER, MMERERT, KEXBL, TRERR, TTH

Research on the Extension of the
Marine Fishery Industry Chain and the
Enhancement of the Value Chain in
Liaoning Province

Xianggen Tu, Xuewen Wang

School of Economics and Management, Dalian Ocean University, Dalian Liaoning

Received: July 13, 2026; accepted: August 21, 2026; published: August 28, 2026

Abstract

Liaoning is an important marine fishery province in northern China. Extending the marine fishery
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industry chain and upgrading its value chain is essential for Liaoning to unify the economic and eco-
logical benefits of its fishery economy and to increase fishermen’s income. Based on the theories of
the industry chain and the value chain, this paper applies grey relational analysis to official statistical
datafrom 2016 to 2022, including the gross output value of fishery, the output of aquatic products
and the export value of aquatic products, so as to examine the degree of association between each link
of the industry chain and the total fishery economy, and makes an inter-provincial comparison with
Shandong and Fujian. The results show that the output of mariculture has the highest relational grade
with the gross fishery output value (0.813), while the output of marine capture has the lowest (0.541),
and this ranking is basically stable under different distinguishing coefficients and dimensionless meth-
ods. Liaoning’s conversion rate of aquatic product processing is not lower than the national average,
butits processing structure is dominated by primary processed products, such as frozen products.
Compared with Shandong and Fujian, Liaoning lags behind in the total fishery economy, processing
scale, export earnings and deep-sea aquaculture equipment. It should be emphasized that grey rela-
tional analysis reveals correlations in the shape of data series rather than causal relationships. Accord-
ingly, this paper proposes paths from five aspects, namely production, processing, distribution and
branding, industrial integration, and organizational and policy support, to promote the sustainable de-
velopment of the marine fishery in Liaoning Province.
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Figure 1. Output and structural changes of aquatic products in Liaoning Province (2016~2024)
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Table 1. Original data of gross fishery output value and industry-chain indicators of Liaoning Province (2016~2022)
# 1. ITEB S E R SR KB RRIG 3 (2016~2022 )

XOMDLEFE  XUKPE  X2EUKIME X3EEERE X4WKEE XSAPERS

R W) BFEGIW)  FRCIW)  EROIW) SR DEGLED)
2016 559.48 521.5 310.2 108.2 103.1 26.98
2017 592.24 520.9 3159 100.0 105.0 29.63
2018 628.48 452.6 309.2 54.7 88.7 30.10
2019 669.59 428.5 294.7 49.7 84.0 28.50
2020 617.47 437.0 304.1 46.3 86.6 24.40
2021 719.90 456.5 320.1 499 86.5 21.80
2022 881.00 472.0 338.3 48.6 85.1 23.30
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Table 2. Calculation results and ranking of grey relational grades
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Figure 2. Grey relational grade between various industrial chain links and total fishery output value
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Table 3. Robustness test results of grey relational analysis
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PIE AL 0.3 0.684 (2) 0.730 (1) 0.427 (5) 0.650 (3) 0.609 (4)
BIEA 0.5 0.768 (2) 0.813 (1) 0.541 (5) 0.741 (3) 0.708 (4)
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WIE A 0.5 0.701 (3) 0.784 (1) 0.559 (5) 0.697 (4) 0.777 (2)
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Table 4. Comparison of major indicators for marine fishery development in Liaoning, Shandong and Fujian
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Figure 3. Comparison of major indicators for marine fishery development in Liaoning, Shandong and Fujian
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