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Abstract

Against the backdrop of global climate change, the synergistic development of marine carbon sinks
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and offshore photovoltaics has emerged as a critical pathway for advancing sustainable coastal ru-
ral development. Drawing on co-evolution theory and the triple bottom line theory of sustainable
development, this study constructs a three-dimensional synergy assessment framework encom-
passing “spatial utilization—ecological effects—industrial development” and applies it to analyze
typical cases including Kenli in Shandong and Tianwan in Jiangsu. The findings indicate significant
synergies between the two in spatial composite utilization, positive ecological feedback, and indus-
trial value addition. In 2023, China’s blue carbon ecosystems absorbed nearly 400 million tonnes of
COz, and by September 2025, the total grid-connected capacity of offshore photovoltaics exceeded
11 GW. The synergy can create a composite income model combining “energy revenue + aquacul-
ture revenue + carbon sink revenue”, with each 100 MW offshore photovoltaic project providing
200~300 employment opportunities. Current constraints include insufficient technological ma-
turity, relatively high costs, underdeveloped market mechanisms, and inadequate community par-
ticipation depth. The study proposes an integrated advancement pathway of “policy incentives—
technological innovation—industrial integration—community participation”.
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AR AL 2025 FFiE BoR, 2024 FRERF TR TIALTT TS 2 1.55°C, B RRRE (LA
B LS CRtz BAR[1]. MR T2 93%i = RS 51 K2 RIAE I 25%~30%1 NEHEK COL 2], H
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2 ) il B 5 S o Bk

2.2. i ERRBBARFES % RIVIK
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HH) 2027 FEJE B IERE 10 GW BLE[12]. #E 2024 %, 1A CHM 4.5 GW (B 12 GW). 1L75
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WL, ORI AR AR R B 70%~85% [15]. Pang S5[16]ATFLR M, FEIGIRIR 77 7%
R R B T S R BRIR A R A AU, BRI AL R et . BRAh, KB IDG HAN AR A B A
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(5] [ R PRS0 48 (A7 5 A 2 FEME) . TR G g A BEAR 5 K F VR IR St S i (B
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PSSP R RN 5 “UENBEL” S| Ay i

3.4. WREMELTHHERE R

ST ERAHT, M RSO R R R, W1 SRR AR BRG 5L KGE 030).
ARG B R 035) PR EMFIG W, AU 0.35). Hrp RIS R 5 i ss AR R SR
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RGBT U TS (AHP) 15 BB 56 2
4. HEFHOL S8 LRI RF L REEANIE

A H R A G 15 TBL BRiG, HfR SIIAT VR R AR BRI D IR A 5 A 5
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TER “F85E - L7 IERBE. DIEKAEEEFRF 1 GW TH AF, FERER 17.8 0T LK, "4k
ML) 54 T30, JHE CO, 134.47 J3M[5]. o EWEIERAES RAUFEmIEE 210 7, SRS IE
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i EOCRORI BRI ), R CEIE BT ARG K. A U EOB IR R G m] g &
e R, AR A B R B T R O i e I O o S B it L D IS IR BRI A A AR G T Y i
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BRI ZEBREL T BRI AL P B AR AR [ 13 ] H T F JT3E 0k i o] s sQB R B 2%, 01 A0l o
JREAES BE T JE SRS RN ——HESE T RN T A0 R (1) [RI I 7k A B0 T A 2B 3% . AN TBL WA H AL, %
TUHEL PS4 RIR Y, AEADYEEAAE “SHREARR” Flk: RN X EZE R
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JEA RPN (SIA), PREERH R AMER . S 5805 B ARG Worst KR EHE 4, HIH IGEE 1%~2% 4811
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