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PM, 5 technological emission reduction from the cement industry and associated evaluation health impacts in
Beijing-Tianjin-Hebei. ZONG Wen-jing, YANG Xu-yan, ZHANG Di, ZHANG Yue-ling" (MOE Key Laboratory of Resources and
Environmental Systems Optimization, College of Environmental Science and Engineering, North China Electric Power University,
Beijing 102206, China). China Environmental Science, 2026,46(1): 568~578

Abstract: Based on the 2020 emission inventory of 68 integrated cement plants in the Beijing-Tianjin-Hebei (BTH) region, three
emission reduction scenarios were developed using 37 technologies and the CALPUFF model, two exposure-response functions (IER
and GEMM), and three economic valuation methods (Value of statistical life(VSL), Age-adjusted value of statistical life(A_VSL),
Amended human capital AHC))were employed to assess the PM, 5 reduction potential, concentration changes, and health impacts.
The result demonstrated that under the technology-based reduction scenarios S1 and S2, the primary PM, 5 emissions from reduction
technologies and the total PM, 5 concentration declined by 2.17%0~5.50%0 and 3.20%-~12.10%, respectively. Under each scenario in
three provinces, the avoidable deaths estimated by IER were about 60% of the result estimated by GEMM. Moreover, the avoided
deaths under S1 and S2 in each city were 4%~5% and 9%-~10% of the data under SO. The main beneficiary group of life extension
years was concentrated in the 65+ and 70+ age groups, and the life extension years in Shijiazhuang, Baoding, and Tangshan
contributed 57% of the total years in Hebei. Avoidable economic losses under S1were about 50% of those under S2 and only 5% of
those under SO (ideal scenario) which meant “zero emission”was realized in the cement industry. The value evaluated by VSL was
highest, followed by the value evaluated by A VSL and AHC. Taking the estimation of GEMM as an example, the avoidable
economic loss in Beijing was the highest among the three provinces under three scenarios, whereas the avoidable economic loss
evaluated by VSL and AHC in Hebei was higher than that in Beijing under SO (4.489 billion yuan vs. 3.873 billion yuan; 0.36 billion
yuan vs. 0.34 billion yuan).

Key words: Beijing-Tianjin-Hebei; cement industry; PM,s; technical emission reduction; health impact assessment
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Table 2 Overview of energy—saving and emission reduction technologies in the cement industry
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Fig.1 Comparison of PM, 5 emissions (a, left) and concentration response (a, right) from the cement industry in each city of the

Beijing—Tianjin-Hebei region in 2020, and regional topography map (b)
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Table 4 Avoidable economic losses from PM, 5 emissions in
the cement industry under different scenarios in the

Beijing-Tianjin—Hebei region
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