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APRIL Transport group 
 
Meeting at City Hall, London SE1 2AA on Tuesday 7 March 2017 at 10:30am. 
 
Present: Finn Coyle (TfL, co-chair), David Hutchinson (Urban Research, co-chair),  
Adam Moody (TfL), Peter Weldon (TfL), Alison Pridmore (Aether), Daniel Marsh (King’s College), 
Gregor Stewart (King’s College), ApSimon (Imperial College), Tim Oxley (Imperial College), 
Rosalind O’Driscoll (Imperial College), Andrea Calderón-Irazoque (Imperial College), Leon Hibbs 
(Reigate & Banstead Borough Council), Mark Collins (LB Wandsworth), Gavin Day (LB 
Wandsworth), Claire Parsons (Westminster), Agnieszka Griffin (GLA), Mark Attree (CERC), 
Stephen Smith (CERC), Carol Lee (LB Richmond upon Thames), Jose Estrada (Temple Group), 
Richard Lane (Temple Group), Nick Molden (Emissions Analytics), Glyn Rhys-Tyler (Consultant), 
Roger Barrowcliffe (Clean Air Thinking), Tim Scarborough (Ricardo), Rob Arnold (Department for 
Business, Energy & Industrial Strategy), Iarla Kilbane-Dawe (Department for Transport), Thomas 
Whitney (Cambridge University), Pauline Jezequel (Air Quality Consultants). 
 
1 Introductions 
Finn Coyle welcomed everyone to the meeting and invited them to introduce themselves.   
 
2 Real world NOX and CO2 emissions from modern petrol and diesel passenger cars 
Rosalind O'Driscoll, from Imperial College London, spoke about her recent analysis of real world 
NOX and CO2 emissions from petrol and diesel passenger cars using data compiled by Emissions 
Analytics.  Emissions Analytics uses a Portable Emissions Measurement System (PEMS) on 
vehicles over a test route of approximately 100km made up of urban and motorway driving in the 
Greater London area.  The test procedure is tightly controlled to ensure that all vehicles are tested 
in the same way and that the results are genuinely comparable.  There were 36 diesel Euro 5, 39 
diesel Euro 6, 39 petrol Euro 5, and 36 petrol Euro 6 (a total of 150) vehicles in the study sample. 
  
Data from the PEMS measurements showed improvements from Euro 5 to Euro 6 with NOX from 
diesels reduced by 36% under urban and 52% under motorway driving conditions, and from petrol 
vehicles reduced by 56% on urban roads but only 3% on motorways.  This meant that the increase 
in emissions resulting from urban driving when compared to motorways is now similar for Euro 6 
diesels at 40% and Euro 6 petrol cars at 37%.  The actual emission values for Euro 6 petrol cars 
are very low with conformity factors of 0.5 on motorways and 0.7 on urban roads.  Four of the 39 
Euro 6 diesels met the type approval limit on urban roads and five on motorways.  Some vehicles 
exceed the type approval emission limits but meet the required 2.1 conformity factor. 
 
Rosalind O'Driscoll summarised her findings as follows: 
• Euro 6 Diesel NOX emissions were 11 times higher than petrol; 
• For engines of the same size petrol CO2 emissions were between 14−52% higher than diesel; 
• Average petrol urban CO2 emissions were 22% higher than diesel. 
She then went on to discuss the implications for Low Emission Zones.  Would it be possible to 
discriminate between vehicles that meet the emission standards in real driving instead of merely 
meeting the Euro standards under test conditions?  Would it be possible to discriminate on the 
basis of CO2 as well as NOX?  If diesels are banned, will people simply transfer to petrol of the 
same size?  If they do, then there is a big CO2 penalty.  Even if they downsize there is a CO2 
penalty, especially for urban driving.  However, switching within the diesel fleet to the cleaner 
vehicles would reduce NOX and NO2 without a CO2 penalty, but the difficulty is lack of enforcement. 
  
3 TfL Bus retrofit to Euro VI standard 
Finn Coyle, from Transport for London, began by explaining that under TfL’s Euro III NOX 
Abatement Retrofit Programme 2100 SCR systems were fitted to three types of Euro III bus.  95 
out of 220 buses that used Putney High Street were retrofitted with SCR.  This made Putney the 
ideal location for monitoring the effectiveness of SCR programme.  On average there was a 61% 
reduction in emissions of NO2 and a 45% reduction in emissions of NOX.  These reductions were 
substantial compared with the average performance of London buses including OEM SCR systems. 
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The Mayor’s policy is now that: 
• All double-deck buses will meet the Euro VI standard for PM and NOX by 2020.  This requires 

the retrofitting of up to 5200 Euro IV and V buses; 
• All double-deck buses entering ULEZ to be hybrid Euro VI a year early (2019 instead of 2020);  
• Potential enlargement of ULEZ to north and south circulars; 
• All new double-deck buses entering the fleet to be hybrid or zero-emission from 2018; 
• Clean bus corridors outside ULEZ where new buses can contribute to significant cuts in NOX. 
   
TfL is also setting secondary emissions limits for N2O and CH4.  The CO2eq must not be more than 
5% of the total CO2 emissions recorded during a test, with CO2eq calculated using the equation: 
CO2eq = 298 x N2O + 25 x CH4.  Also NH3 emissions are limited to 10 parts per million (mean), and 
the fitting of NOX abatement equipment must not adversely affect CO2 emissions by more than 1%. 
 
In conclusion Finn Coyle said: 
• Euro III Bus Retrofit Program was successful in reducing NO2 concentrations; 
• Euro VI emissions limits have already been met by SCR suppliers; 
• All buses being Euro VI by 2020 will lead to a 90% reduction in NOX from todays levels; 
• Telematics systems will provide assurance that systems are functioning in service; 
• The 1Hz real-time NOX sensor data from ~5000 buses will provide opportunities for detailed 

analysis and understanding of real world system performance. 
  
4 Clean Vehicle Retrofit Accreditation Scheme Design 
Gloria Esposito, from the Low Carbon Vehicle Partnership, began by explaining that the LowCVP 
is a public-private membership organisation with 200 members that aims to accelerate the shift to 
low carbon vehicles whilst improving air quality.  DfT commissioned the LowCVP to develop a new 
Clean Vehicle Retrofit Accreditation Scheme (CVRAS) covering a range of vehicles – buses, 
coaches, trucks, vans, mini-buses and taxis − to help vehicle operators determine which retrofit 
NOX abatement technologies can achieve the emission standards required in Clean Air Zones. 
 
It is vital to ensure the durability of retrofit technology and their effective operation in service.  Euro 
VI has extensive durability standards with On Board Diagnostics (OBD).  As part of the CVRAS 
approval process, the technology supplier will be required to demonstrate methods of in-use 
verification and conformity such as OBD to ensure correct injection of urea, and driver warning 
lights to indicate poor performance of abatement system.  Telemetry can be used to monitor 
vehicle operation in EV mode, as well as NOX sensors monitoring SCR systems.  LowCVP sees 
the need for strict enforcement through ‘spot testing’ and punitive fines for blatant non-compliance  
 
In conclusion Gloria Esposito said 
• Retrofit technology has an important role to play in reducing road transport NOX emissions 

from the existing fleet and helping to meet NO2 limit values.  
• It is essential that retrofit technologies have no adverse effects on air quality and GHG 

emissions.  
• LowCVP is finalising Clean Air Zones retrofit emission limits for various vehicle classes and a 

robust methodology to accredit retrofit technology suppliers. 
• LowCVP is collaborating with stakeholders including TfL, EST, DVLA, CPT, fleet operators 

and technology suppliers.  
• LowCVP will be consulting with industry to review the proposed scheme.  
• Mechanisms must be in place to ensure retrofit equipment durability. 
• LowCVP has recommended the following enforcement measures to the Government  

−  Spot roadside vehicle emission tests to identify non-conformance, with financial penalties;  
−  Installation of new roadside emission sensors to identify gross polluters.  

• LowCVP expects Defra’s new Air Quality Plan, due in April, to specifically include the retrofit 
scheme development. 

   
5 Date of the next meeting 
Monday 19 June 2017 at 2:00pm at City Hall in Committee Room 3. 


