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Abstract

The implementation of the “dual carbon” targets is a key strategy for China to address climate
change, promote sustainable development, safeguard the ecological environment and achieve eco-
nomic transformation; it is directly linked to the nation’s future and the sustainability of human ex-
istence. Against this backdrop, the marine fisheries sector—traditionally characterized by high en-
ergy consumption and high carbon emissions—is facing systemic pressures for transformation, in-
cluding changes in production methods, breakthroughs in technological innovation and the restruc-
turing of the industrial ecosystem. As the main players in the marine fisheries sector, the modernisa-
tion of carbon management capabilities among marine aquaculture enterprises is crucial to achieving
national strategic objectives. Currently, marine fisheries enterprises face core challenges in areas
such as carbon accounting, emissions reduction pathway planning and carbon asset management, in-
cluding a weak data foundation, insufficient technical support and a lack of management systems.
Based on the national carbon accounting standards framework and integrating theories from envi-
ronmental economics, information science and management science, this paper proposes a compre-
hensive architectural framework for a digital carbon management platform for marine ranch enter-
prises that integrates “monitoring, accounting, management, emissions reduction, assessment and
trading”. With the Internet of Things, big data, artificial intelligence and blockchain technologies serv-
ing as its digital foundation, the platform establishes a system encompassing four core functions: pre-
cise carbon accounting, smart energy and carbon management, systematic emission reduction path-
way planning, and carbon asset development and value realisation. This paper further proposes three
innovative mechanisms—“data-driven decision-making”, “collaborative innovation among industry,
academia and research”, and “deep integration of carbon finance”—and provides an in-depth analysis
of the platform’s application paradigm within the context of zero-carbon industrial parks. Finally,
the paper discusses the challenges and future directions for the marine ranch platform in terms of
data quality, model accuracy, business models and institutional coordination, with the aim of
providing theoretical references and practical guidelines for establishing a scientific, efficient and
sustainable carbon governance system for marine ranch enterprises.

Keywords
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Figure 1. Overall technical architecture of carbon management digital
platform for marine ranching enterprises
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Figure 2. Carbon asset development and value realization process and ecosystem
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