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The Joint Research Center at a glance 

• In-house science service of the European 
Commission. Independent, evidence-based 
scientific and technical support for many EU 
policies (natural resources management, 
cybersecurity, migration, taxes, COVID-19 
response, etc.) 

• ~2730 staff ~70% researchers, >2300 
publications per year 

• 42 large scale research facilities including        
9 vehicle emission laboratories (VELA labs) 

• Sustainable Transport Unit                 
pollutant emissions, CO2 from road transport, 
alternative fuels, connected and automated 
mobility, vehicle safety, electric mobility, 
electromagnetic  compatibility, etc. 

JRC Annual Report 2018. 

https://dx.doi.org/10.2760/197350


Motivation 

Air quality in Europe. EEA Report No 10/2019 

Annual Accident Report 2018.  

Distribuzione  percentuale delle 

emissioni in provincia di Milano 

nel 2017. INEMAR - ARPA Lombardia  
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Trends in EU-28 emissions: road transport 

Air quality in Europe. EEA Report No 10/2019 

Lab NOx limit 

Passenger cars 
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 Heavy duty engines 

new lab procedure+PEMS 
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Trends in EU-28 emissions: road transport 

European Union emission inventory report 1990-2017. EEA Report No 08/2019 

Lab PM limit 
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 Heavy duty engines 

PM2.5 

new lab procedure+PEMS (PN) 
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Portable Emissions Measurements Systems 
PEMS 

On-road testing with PEMS JRC Report 109812 

GPS 

Exhaust 
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pre-RDE passenger cars tested by JRC 

Real life NOx emissions – PEMS 

Weiss et al., 2011 

Euro 6b 

Valverde et al., 2019 

ICCT, 2015 

Heavy duty vehicles 

https://pubs.acs.org/doi/full/10.1021/es2008424
https://doi.org/10.3390/atmos10050243
https://theicct.org/sites/default/files/publications/ICCT_Briefing_EuroIV-V-VI-NOx_Mar2015.pdf


Real life NOx emissions – PEMS 

O’Driscoll et al., 2018 

37 Gasoline Euro 5 (G5), 

35 Gasoline Euro 6b (G6), 

36 Diesel Euro 5 (D5), 

39 Diesel Euro 6b (D6), 

 

by 27 manufacturers 

 

PEMS based 

https://doi.org/10.1016/j.scitotenv.2017.11.271


Real life NOx emissions – Remote sensing 

Dallmann et al., 2019 

Data collected downtown Paris in 

summer 2018 – 180 000 vehicles 

https://www.trueinitiative.org/media/790750/true_paris_rs_report_0905019-1.pdf


Remote Sensing Devices vs PEMS 

Gruening et al., 2019 
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Anenberg et al., 2017 

https://www.nature.com/articles/nature22086


Engine operating points in different driving 
conditions 

Dimaratos et al., 2019 

OLD Lab homologation cycle 

NEW Lab homologation cycle 

On-road homologation test 

Invalid on-road test for 

homologation 

NEDC: New European Driving Cycle. Reg. 83 

WLTP: Worldwide harmonized Light vehicles Test Procedure. Reg. 2017/1151 

https://doi.org/10.3389/fmech.2019.00062
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:42012X0215(01)
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Real Driving Emissions regulation (EU-RDE) 

• EU regulations 2016/427, 2016/646, 2017/1154, 2018/1832 

• Phasing-in: 2017-2020 (Euro 6d-TEMP) 

• Not-To-Exceed principle – NOx & solid particle number (PN > 23 nm) 

• PEMS based test (PEMS uncertainty > lab uncertainty  margin .43 NOx, .5 PN) 

• RDE boundaries: altitude < 1300 m, ambient T -7C to 35C, 

urban/rural/motorway, 90-120 minutes, driving dynamics, etc. 

• Type-approval (homologation) 

• In-service conformity (in-use up to 5 years or 100 000 km) performed by 3rd 

parties  



Overview RDE type-approval data 

Demuynck et al., 2019 

https://www.aecc.eu/wp-content/uploads/2019/09/190917-AECC-presentation-SAE-Capri.pdf
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JRC testing – NOx from diesel Euro 6d-TEMP 
vehicles 

Valverde et al., 2019 
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https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/joint-research-centre-2018-light-duty-vehicles-emissions-testing


Euro VI Heavy-duty Diesel Refuse Collection 
Vehicle 

 

Giechaskiel et al., 2019 

https://doi.org/10.3390/su11041067


Enforcement of regulation 

LIFEGystra project 

https://www.lifegystra.eu/comunicacion/imagenes/


https://equaindex.com/ 

https://www.greenncap.com/ 

https://www.trueinitiative.org/true-rating 

JRC publications 
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Conclusions 

• Strong steps ahead on performant regulations to curb criteria 

pollutant emissions from LDV + HDV 

• 1st wave of Euro 6d-TEMP vehicles (type-approved on RDE & 

WLTP): large reduction of real-life emissions. Pushing the adoption 

of best available techniques (SCR, SCRF, ASC, GPF). 

• Challenges for efficient enforcement (appropriate screening 

methods, adequate ISC testing, robust peer-review mechanism, 

tampering handling, etc.) 

• post-Euro 6/VI technology neutral to cover additional pollutants 

(NH3, PN10, N2O, CH4, VOCs), driving conditions (-7C),  
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