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Table S1. Comparison of CO2, CH4, and N2O emission factors in different studies. 

GH

G 
Tested vehicles 

Fuel 

types 
Methods Emission factors References 

CO2 

China 6  Gasoline PEMS1 
313.7 g/km (urban area, expressway) 

304.4 g/km (suburban area, expressway) 
(Zhu et al., 2022) 

China 6  Gasoline PEMS 
275.7 g/km (urban area, expressway) 

273.9 g/km (suburban area, expressway) 
(Zhu et al., 2022) 

China 6  Gasoline 
Chassis 

dynamometer 

≈ 300 g/km (-10 ℃, cold start, TWC2) 

≈ 289 g/km (0 ℃, cold start, TWC) 

≈ 230 g/km (23 ℃, cold start, TWC) 

≈ 259 g/km (40 ℃, cold start, TWC) 
(Wang et al., 2022b) 

≈ 257 g/km (-10 ℃, cold start, TWC + GPF3) 

≈ 259 g/km (0 ℃, cold start, TWC + GPF) 

≈ 210 g/km (23 ℃, cold start, TWC + GPF) 

≈ 238 g/km (40 ℃, cold start, TWC + GPF) 

UK fleet using 

2015 new car 

sales car 

Gasoline PEMS 

175.2 g/km (urban conditions, extra small displacement) 

199.2 g/km (urban conditions, small displacement) 

231.5 g/km (urban conditions, medium displacement) 

340.9 g/km (urban conditions, large displacement) 
(O'Driscoll et al., 2018) 

140.6 g/km (motorway conditions, extra small displacement) 

154.3 g/km (motorway conditions, small displacement) 

174.4 g/km (motorway conditions, medium displacement) 

213.0 g/km (motorway conditions, large displacement) 

China 0 ~ China 2  Diesel IVE4 409.9 g/km (Yao et al., 2011) 

China 2  Diesel COPERT5 245.8 g/km (Cai and Xie, 2010) 
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China 3  Diesel COPERT 238.2 g/km (Cai and Xie, 2010) 

China 3  Diesel PEMS 304 g/km 
(Wu et al., 2017) 

China 4  Diesel PEMS 310 g/km 

China 4  Diesel COPERT 238.2 g/km (Cai and Xie, 2010) 

China 4  Diesel 
Chassis 

dynamometer 

214.1 g/km (NEDC6) 
(Wang et al., 2022a) 

209.7 g/km (WLTC7) 

China 4  Diesel PEMS 415.06 g/km 

(Li et al., 2024) China 5  Diesel PEMS 447.48 g/km 

China 6  Diesel PEMS 335.26 g/km 

Euro 6 Diesel 
Chassis 

dynamometer 

239.0 g/km 
(Vojtíšek-Lom et al., 

2018) 
133 g/km 

134 g/km 

UK fleet using 

2015 new car 

sales car 

Diesel PEMS 

141.9 g/km (urban conditions, small displacement) 

163.4 g/km (urban conditions, medium displacement) 

205.1 g/km (urban conditions, large displacement) 
(O'Driscoll et al., 2018) 

137.1 g/km (motorway conditions, small displacement) 

149.0 g/km (motorway conditions, medium displacement) 

170.0 g/km (motorway conditions, large displacement) 

Heavy-duty 

vehicles in Korea 
Diesel 

Chassis 

dynamometer 

320 g/km (case 1) 

411 g/km (case 2) 

634 g/km (case 3) 

727 g/km (case 4) 

877 g/km (case 5) 

537 g/km (case 6) 

(Seo et al., 2018) 

CH4 Euro 5  Gasoline 4.8 mg/km (Clairotte et al., 2020) 
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Euro 6b/c  Gasoline 

Chassis 

dynamometer 

3.2 mg/km 

Euro 6d-TEMP  Gasoline 1.7 mg/km 

Euro 5  
Gasoline 

hybrid 
0.8 mg/km 

Euro 6b  
Gasoline 

hybrid 
4.5 mg/km 

Euro 6b  

Dual-

LPG/Ga

soline 

2.3 mg/km 

Euro 5  Diesel 3.6 mg/km 

Euro 6b/c  Diesel 10.3 mg/km 

Euro 6d-TEMP  Diesel 3.6 mg/km 

China 0 Diesel COPERT 18 mg/km 

(Wang et al., 2022a) China 1  Diesel COPERT 11 mg/km 

China 2  Diesel COPERT 5 mg/km 

China 0 ~ China 2  Diesel IVE 90 mg/km (Yao et al., 2011) 

China 2  Diesel COPERT  7 mg/km (Cai and Xie, 2010) 

China 3  Diesel COPERT 2 mg/km (Wang et al., 2022a) 

China 3  Diesel COPERT 0 mg/km (Cai and Xie, 2010) 

China 4  Diesel COPERT 1 mg/km (Wang et al., 2022a) 

China 4  Diesel COPERT 0 mg/km (Cai and Xie, 2010) 

China 4  Diesel PEMS 5 mg/km (Li et al., 2024) 

China 5  Diesel COPERT 1 mg/km (Wang et al., 2022a) 

China 5  Diesel PEMS 3 mg/km (Li et al., 2024) 

China 6  Diesel PEMS 3 mg/km (Li et al., 2024) 
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Euro 6 Diesel 
Chassis 

dynamometer 

3 mg/km 
(Vojtíšek-Lom et al., 

2018) 
5 mg/km 

7 mg/km 

N2O 

Euro 5  Gasoline 

Chassis 

dynamometer 

3.1 mg/km 

(Clairotte et al., 2020) 

Euro 6b/c  Gasoline 0.9 mg/km 

Euro 6d-TEMP  Gasoline 0.3 mg/km 

Euro 5  
Gasoline 

hybrid 
0.3 mg/km 

Euro 6b  
Gasoline 

hybrid 
3.2 mg/km 

Euro 6b  

Dual-

LPG/Ga

soline 

0.9 mg/km 

Euro 5  Diesel 6.2 mg/km 

Euro 6b/c  Diesel 13.5 mg/km 

Euro 6d-TEMP  Diesel 15.2 mg/km 

China 0 ~ China 2  Diesel IVE 197 mg/km (Yao et al., 2011) 

China 0  Diesel COPERT 0 mg/km 

(Wang et al., 2022a) China 1  Diesel COPERT 2 mg/km 

China 2  Diesel COPERT 5 mg/km 

China 2  Diesel COPERT 167 mg/km (Cai and Xie, 2010) 

China 3  Diesel COPERT 8 mg/km (Wang et al., 2022a) 

China 3  Diesel COPERT 200 mg/km (Cai and Xie, 2010) 

China 4  Diesel COPERT 8 mg/km (Wang et al., 2022a) 

China 4  Diesel COPERT 200 mg/km (Cai and Xie, 2010) 
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China 4  Diesel PEMS 2 mg/km (Li et al., 2024) 

China 4  Diesel COPERT 8 mg/km (Wang et al., 2022a) 

China 5  Diesel PEMS 4 mg/km (Li et al., 2024) 

China 6  Diesel PEMS 3 mg/km (Li et al., 2024) 

Euro 6 Diesel 
Chassis 

dynamometer 

13 mg/km 
(Vojtíšek-Lom et al., 

2018) 
5 mg/km 

7 mg/km 

Notes: 

1 Portable Emission Measurement System 
2 Three-Way Catalyst 
3 Gasoline Particulate Filter 
4 International Vehicle Emissions model 
5 Computer Programme to Calculate Emissions from Road Transport 
6 New European Driving Cycle 
7 Worldwide Harmonized Light Vehicles Test Cycle 



 

 8 / 8 
 

References: 

Cai, H., and Xie, S.: Determination of emission factors from motor vehicles under different emission standards in China, Acta Scientiarum 

Naturalium Universitatis Pekinensis, 46, 319-326 (In Chinese), 2010. 

Clairotte, M., Suarez-Bertoa, R., Zardini, A. A., Giechaskiel, B., Pavlovic, J., Valverde, V., Ciuffo, B., and Astorga, C.: Exhaust emission factors 

of greenhouse gases (GHGs) from European road vehicles, Environmental Sciences Europe, 32, 125, 10.1186/s12302-020-00407-5, 2020. 

Li, D., Yu, F., Zhang, R., Zhu, M., Liao, S., Lu, M., Guo, J., Wu, L., and Zheng, J.: Real-world greenhouse gas emission characteristics from in-

use light-duty diesel trucks in China, Science of The Total Environment, 940, 173400, https://doi.org/10.1016/j.scitotenv.2024.173400, 2024. 

O'Driscoll, R., Stettler, M. E. J., Molden, N., Oxley, T., and ApSimon, H. M.: Real world CO2 and NOx emissions from 149 Euro 5 and 6 diesel, 

gasoline and hybrid passenger cars, Science of The Total Environment, 621, 282-290, https://doi.org/10.1016/j.scitotenv.2017.11.271, 2018. 

Seo, J., Kim, H., and Park, S.: Estimation of CO2 emissions from heavy-duty vehicles in Korea and potential for reduction based on scenario 

analysis, Science of The Total Environment, 636, 1192-1201, https://doi.org/10.1016/j.scitotenv.2018.04.269, 2018. 

Vojtíšek-Lom, M., Beránek, V., Klír, V., Jindra, P., Pechout, M., and Voříšek, T.: On-road and laboratory emissions of NO, NO2, NH3, N2O and 

CH4 from late-model EU light utility vehicles: Comparison of diesel and CNG, Science of The Total Environment, 616-617, 774-784, 

https://doi.org/10.1016/j.scitotenv.2017.10.248, 2018. 

Wang, Q., Cao, F., Fu, M., Su, S., Wang, M., Zhao, Z., Lin, Y., and Zhang, Y.: Emission factors of carbon dioxide from in-use vehicles based on 

bench testing, Journal of Nanjing University of Information Science & Technology, 14, 156-166 (In Chinese), 2022a. 

Wang, Y., Zhao, H., Yin, H., Yang, Z., Hao, L., Tan, J., Wang, X., Zhang, M., Li, J., Lyu, L., Wang, H., Wang, C., Tan, D., and Ge, Y.: Quantitative 

study of vehicle CO2 emission at various temperatures and road loads, Fuel, 320, 123911, https://doi.org/10.1016/j.fuel.2022.123911, 2022b. 

Wu, Y., Zhang, S., Hao, J., Liu, H., Wu, X., Hu, J., Walsh, M. P., Wallington, T. J., Zhang, K. M., and Stevanovic, S.: On-road vehicle emissions 

and their control in China: A review and outlook, Science of the Total Environment, 574, 332-349, 10.1016/j.scitotenv.2016.09.040, 2017. 

Yao, Z., Wang, Q., Wang, X., Zhang, Y., Shen, X., Yin, H., and He, K.: Inventory of non-routine pollutant emissions from typical urban motor 

vehicles, Environmental Pollution & Control, 33, 96-101 (In Chinese), 2011. 

Zhu, X.-h., He, H.-d., Lu, K.-f., Peng, Z.-r., and Gao, H. O.: Characterizing carbon emissions from China V and China VI gasoline vehicles based 

on portable emission measurement systems, Journal of Cleaner Production, 378, 134458, https://doi.org/10.1016/j.jclepro.2022.134458, 2022. 

 

https://doi.org/10.1016/j.scitotenv.2024.173400
https://doi.org/10.1016/j.scitotenv.2017.11.271
https://doi.org/10.1016/j.scitotenv.2018.04.269
https://doi.org/10.1016/j.scitotenv.2017.10.248
https://doi.org/10.1016/j.fuel.2022.123911
https://doi.org/10.1016/j.jclepro.2022.134458

