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            Abstract
China has produced roughly half of the worldâ€™s steel in recent years, but the countryâ€™s iron and steel industry is a major source of air pollutants, especially particulate matter, SO2 and NOx emissions. To reduce such emissions, China imposed new emission standards in 2015 and promoted ultralow emission standards in 2019. Here we use measurements from Chinaâ€™s continuous emissions monitoring systems (covering 69â€“91% of national iron and steel production) to develop hourly, facility-level emissions estimates for Chinaâ€™s iron and steel industry. In turn, we use this data to evaluate the emission reductions related to Chinaâ€™s increasingly stringent policies. We find steady declines in emission concentrations at iron- and steelmaking plants since the 2015 standards were implemented. From 2014 to 2018, particulate matter and SO2 emissions fell by 47% and 42%, respectively, and NOx increased by 3%, even as the production increased by 14%. Moreover, we estimate that if all facilities achieve the ultralow emission standards, particulate matter, SO2 and NOx emissions will drop by a further 50%, 37% and 58%, respectively. Our results thus reveal the substantial benefits of the Chinese governmentâ€™s interventions to curb emissions from iron and steel production and emphasize the promise of ongoing ultralow emission renovations.
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                    Fig. 1: Geographic and temporal distributions of Chinese iron- and steelmaking smokestack concentrations, 2014â€“2018.[image: ]


Fig. 2: Emission intensities and total emissions for Chinese iron- and steelmaking facilities, 2014â€“2018.[image: ]


Fig. 3: Emissions from Chinese iron- and steelmaking facility groups in 2018.[image: ]


Fig. 4: Measures to meet the strengthened emission standards.[image: ]
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              The CEAIS database that supports the findings of this study is available in Supplementary Tables 1â€“10 or at http://www.ieimodel.org/. Supplementary Table 2 presents a summary of the CEAIS dataset. The data used in the estimation for emission intensities and total emissions include the smokestack concentrations presented in Fig. 1, Supplementary Figs. 1, 2 and 5, and Supplementary Table 4, the flue-gas rates provided in Supplementary Tables 8 and 9, and the plant-level information provided in Supplementary Table 10.
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