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Study on Carbon Emission Data Quality Evaluation in the Iron and
Steel Industry Based on Delphi-AHP Method

ZHAI Mingyang', ZHOU Changbo’, LU Shize?* LI Guangyu', WANG Xiangyu', CAO Yu?, ZHANG Min*, QI Xuejin'
(1. Environmental Development Center, Ministry of Ecology and Environment, Beijing 100029, China; 2. School of
Environment,Tsinghua University, Beijing 100084, China; 3. China University of Geosciences, Wuhan 430074, China;
4. Foreign Environmental Cooperation Center, Ministry of Ecology and Environment, Beijing 100035, China)

Abstract: As a high-carbon emission industry, the iron and steel industry accounts for approximately 15% of China’s total carbon emissions
and was officially included in the national carbon emissions trading market in March 2025. The quality of corporate greenhouse gas emission
data is the core foundation for ensuring the effective operation of the carbon market. The “Guidelines for the Accounting and Reporting of
Greenhouse Gas Emissions from Iron and Steel Enterprises (CETS—AG—03.01—V01—2024)”, implemented in January 2025, imposes
higher requirements on data quality management. However, existing evaluation tools for the quality of carbon emission data submitted by
iron and steel enterprises have insufficient adaptability, necessitating the development of an industry-specific evaluation system. This study
integrates the Delphi method with the Analytic Hierarchy Process (Delphi-AHP) to construct an evaluation system comprising five criterion-
level indicators (including data accuracy, completeness, consistency, timeliness, and the newly added “data certification compliance”) and 17
indicator-level indicators. It also innovatively introduces a “static indicator assessment + dynamic accounting verification” dual mechanism
to address the gap left by the old system in covering the process certification requirements of the new guidelines. An empirical evaluation
conducted on a key steel group in a northern province of China shows that its comprehensive data quality score is 79.2 (above-average),
with data timeliness meeting the standards but significant weaknesses in data consistency. Targeted improvement suggestions from technical,
management, and institutional perspectives were proposed, verifying the applicability and practical value of the evaluation system. The data
quality evaluation model constructed in this study provides a scientific basis and practical support for optimizing internal data management of
enterprises and enabling precise policy-making by regulatory authorities.
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