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Intelligence-driven green development in steel enterprises: a case study
of a Fujian-based steel company

JI Siyi
(China University of Mining & Technology, Beijing, School of Chemical and Environmental Engineering, Beijing 100083, China)

Abstract: Under the "Dual Carbon" goals, China's iron and steel industry, which accounts for 15% of the nation's
total carbon emissions, faces multiple challenges including high energy consumption, high emissions, and digital
transformation. Addressing structural inefficiencies such as the 120% lower energy efficiency of long-process
steelmaking compared to Germany and severe data silos, this study examines the green transition pathways enabled
by the synergistic application of industrial internet, digital twin, and Al technologies, with a case study of a steel
enterprise in Fujian. The results demonstrate that the company's intelligent environmental management system,
integrating six functional modules—including basic information management, environmental process monitoring,
and GIS-based visualization— achieves full-process monitoring, reducing environmental tax accounting cycles by
65% (from 20 to 7 days), cutting labor costs by 50%, and mitigating annual economic losses by RMB 20 million.
Furthermore, the study proposes a three-dimensional "Technology-Application-Institution" development framework:
(1) at the technological level, advancing breakthroughs in industrial IoT sensors and carbon blockchain traceability;
(2) at the application level, promoting zero-carbon demonstration projects such as hydrogen-based metallurgy; and
(3) at the institutional level, refining carbon market mechanisms and optimizing regional capacity allocation policies.
This framework provides a systematic solution for the industry's "digital-intelligent+green" transformation.
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