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September 3, 2007 
 
Vice-President GŸnter Verheugen 
European Commission 
Enterprise and Industry DG 
BREY 5/150 
B - 1049 Brussels 
Belgium 
 
Dear Vice-President Verheugen:  
 
The International Council on Clean Transportation (ICCT) would like to thank the European 
Commission for the opportunity to provide comments on the proposed Euro VI heavy-duty vehicle 
emission requirements. The goal of the ICCT is to dramatically reduce conventional pollution and 
greenhouse gas emissions from personal, public, and goods transportation in order to improve air quality 
and human health, and mitigate climate change. The Council is made up of leading government officials 
and experts from around the world that participate as individuals based on their experience with air 
quality and transportation issues. The ICCT promotes best practices and comprehensive solutions to 
improve vehicle emissions and efficiency, increase fuel quality and sustainability of alternative fuels, 
reduce pollution from the in-use fleet, and curtail emissions from international goods movement. 
 
We commend the Commission on taking important steps to control motor vehicle pollution, including 
the effort to clean up heavy-duty trucks and buses. Those vehicles are a major source of pollution across 
the European Union (EU) and cause or contribute to serious ozone, particulate matter and nitrogen 
dioxide air quality problems in many EU cities. As the World Health Organization notes, these 
pollutants are the cause of a wide variety of adverse health effects and in some cases even premature 
death.1 It is unlikely that major cities within the EU will achieve their air quality objectives without very 
stringent control of truck and bus emissions. 
 
The ICCT has placed a special focus on controlling emissions from heavy duty trucks and buses not 
only because they are a serious source of pollutants with adverse health effects throughout the EU but 
also because, in our view, they provide a unique opportunity for global regulatory program alignment. 
Euro standards act as de-facto regulations for much of the world in that they are often adopted by 
developing countries hoping to leverage EuropeÕs technical expertise when setting their own standards. 
Global alignment could substantially reduce the costs of compliance with standards in many countries 
and accelerate the introduction of cleaner trucks and buses. We have noted and appreciated the 
CommissionÕs leadership in convening the CARS 21 high level group. Their report also called for 
harmonized heavy duty vehicle regulatory programs and stated that: 

                                                
1 Air Quality Guidelines: Global Update 2005, World Health Organization, 2005.   

 



 
Regulation on heavy-duty vehicle emissions is a potential area for global harmonization. While 
the preparatory work for the next stage requirements in the Community should go on, the 
possibility of reaching international harmonization in this area is recommended, in particular 
with regard to the development of global technical regulations on emission test cycles (both 
steady and transient cycles), off-cycle emissions and on-board diagnostic systems. International 
emission limit values should be agreed on the basis of the above test procedures. The long-term 
aim should be the adoption of worldwide emission standards.  

 
We recognize that legislative systems differ across the world so full harmonization may be difficult, but 
alignment of the technical requirements seems feasible and beneficial. 
 
In this context, the ICCT would like offer its perspective on the four control options that the 
Commission has recently put forward for consideration. In summary, the ICCT urges the Commission 
to: 
 

1) Adopt regulatory Scenario A, which reflects todayÕs emerging state of the art controls for 
both nitrogen oxides (NOx) and particulate matter (PM), the pollutants of most concern from 
heavy-duty trucks and buses. That scenario would provide the maximum level of protection 
for human health and environment, while also bringing Europe more closely in line with 
Japanese and US requirements for heavy-duty vehicles. Those standards, furthermore, can be 
met at a reasonable cost and need not require a tradeoff with fuel economy.  

2) Incorporate a number-based standard for particulate matter as a complement to mass-based 
standards into Euro VI as was done for light-duty vehicles. A number-based standard is 
important to ensure control of ultrafine and nanoparticles, which have come under increasing 
scrutiny for what is believed to be their disproportionate impact on human health.  

3) Adopt robust enforcement measures to ensure that new vehicles manufactured under Euro VI 
meet emission standards in-use throughout their lifetime under the full range of normal 
operating conditions. Those measures should include: 

¥ Requirements to limit emissions when vehicles are operated under typical 
conditions not represented by existing emissions test cycles, as already discussed 
under work towards a Global Technical Regulation on Off-Cycle Emissions under 
the United Nations Economic Commission for Europe (UNECE);  

¥ Requirements for on-board diagnostics to ensure proper functioning of pollution 
control equipment;  

¥ Mandatory routine independent testing of in-use vehicles in addition to government 
type approval; and 

¥ A recall provision for vehicle models found to be systematically out of compliance 
with standards. 

4) Adopt Euro VI standards in a single step by the end of the year, with the requirements 
enforced as early as possible but no later than 2012.  

 



As is well known to the Commission, the US EPA adopted its 2010 requirements for heavy-duty diesel 
vehicles after carrying out a comprehensive cost-benefit analysis finding that the health and 
environmental benefits from those requirements would far exceed costs. ICCT is confident that 
enforcing the standards included in Scenario A in a single step in or before 2012 would similar benefits. 
Since the EPA rule was adopted, heavy-duty emission control technologies have continued to advance 
rapidly. These advanced emission control technologies are capable of controlling emissions of PM 
(including ultrafine particles) and NOx emissions by 90% or more at a very low cost, generally less than 
1% of the total cost of a conventional heavy-duty vehicle. In addition, those technologies are likely to be 
deployed even more smoothly in the EU than in Japan and the US due to EuropeÕs leadership position in 
fuel quality (i.e. ultra low sulfur fuel), which enables advanced PM control, and infrastructure for the 
provision of the urea necessary for selective catalytic reduction (SCR), a prominent NOx reduction 
technology.  
 
We note that the Commission is concerned that stringent NOx and PM standards could entail a slight 
carbon dioxide (CO2) penalty. While this may be true for some of todayÕs emission control technologies, 
the ICCT believes that continuing technical refinement will eliminate fuel economy impacts by 2012. 
Furthermore, the ICCT believes that sufficient options exist to further reduce CO2 emissions from 
heavy-duty vehicles and engines such that any penalties that exist can be more than offset. For example, 
we highlight in the technical appendix to this letter JapanÕs recent adoption of regulations requiring an 
average 12% fuel economy improvement for new heavy-duty vehicles by 2015 in spite of the stringent 
emissions standards to be enforced in Japan in 2009. 
 
Finally, as you know, many cities are struggling to comply with the Nitrogen Dioxide (NO2) Directive. 
Heavy-duty diesel vehicles are a significant contributor to this ambient NO2 problem. As part of its 
retrofit effort, the State of California has adopted a limit on the fraction of NOx that can be emitted as 
NO2. The ICCT believes that unless the EU adopts a very stringent NOx standard for heavy-duty 
vehicles, NO2 levels will need to be independently regulated. Conversely, if Option A is adopted we are 
confident that NO2 levels will be sufficiently low that a separate NO2 standard will not be necessary. 
 
Thank you again for the opportunity to comment on the setting of heavy-duty vehicle emission standards 
under Euro VI. We look forward to hearing of your final decision, and to future opportunities to provide 
an international perspective on standard setting in the European Union.  
 
Best regards, 
 
 
Alan C. Lloyd, Ph.D. 
President, The International Council on Clean Transportation 

 
 
Michael P. Walsh 
Chairman, Board of Directors, The International Council on Clean Transportation 
 



Appendix: Technical Basis for the ICCTÕs Euro VI Recommendations 
 
Preference for Regulatory Scenario A 
 
The ICCT strongly supports the adoption of regulatory Scenario A. That scenario would provide the 
maximum benefit to human health and the environment while also bringing Europe in line with 
standards adopted in Japan and the US (Figure 1).  
 

 
Note: Compliance with standards is measured under different test procedures in different countries, 
complicating direct comparison of numerical targets.   

 
Figure 1: Heavy Duty Diesel Emission Standards by Region 

 
As Figure 1 illustrates, Scenario A would bring the EU closest in line with JapanÕs emission standards 
(especially the Òchallenge goalÓ set for consideration in 2008) and US EPAÕs 2010 standards. Relative to 
those standards, Scenario B requires less control of particulate matter, while Scenarios C and D provide 
weaker control of both PM and NOx. The ICCT believes that the adoption of Scenarios B, C, or D 
would be inconsistent with the goal of world alignment of emission standards that we all support. 
 
Recent developments, furthermore, suggest that there need not be a trade-off between lower emissions 
and fuel economy and carbon dioxide emissions for todayÕs advanced emission control technologies. In 
2005, Japan added the worldÕs first fuel economy standards for new heavy-duty diesel vehicles to its 
aggressive 2009 emission standards. Those standards will require an average fuel economy 
improvement of 12% from 2002 levels by 2015.2 International experience has shown that the use of 
currently available advanced aftertreatment technologies allows engine manufacturers to tune their 
                                                
2 Source:  ÒInterim Report of the Joint Study Group on Heavy-duty Fuel Economy StandardsÓ, METI/MLIT, November 2005 
(Japanese). 



engines for optimal performance and fuel economy while relying on the aftertreatment systems to clean 
up the pollution. ICCT is confident that future trucks and buses will be cleaner, perform better, and be 
more efficient than todayÕs vehicles if Scenario A is adopted. 
 
Incorporation of a Number-Based Standard into Euro VI 
 
The ICCT also strongly supports the Commissions proposal to incorporate a number-based standard for 
particulate matter in its Euro VI standards. Such a standard can assure that the most sophisticated and 
advanced PM controls are mandated. There can no longer be any doubt that from a health perspective 
controlling PM emissions must be of the highest priority. In revising its air quality guidelines recently, 
the World Health Organization noted the following: 
 

ÒThe evidence on airborne PM and public health is consistent in showing adverse health 
effects at exposures experienced by urban populations in cities throughout the world, in 
both developed and developing countries. The range of effects is broad, affecting the 
respiratory and cardiovascular systems and extending to children and adults and to a 
number of large, susceptible groups within the general population. The risk for various 
outcomes has been shown to increase with exposure and there is little evidence to suggest 
a threshold below which no adverse health effects would be anticipated. In fact, the lower 
range of concentrations at which adverse health effects has been demonstrated is not 
greatly above the background concentration which has been estimated at 3-5 ! g/m3 in the 
United States and Western Europe for particles smaller than 2.5 micrometers, PM2.5. 
The epidemiological evidence shows adverse effects of particles after both short-term and 
long-term exposures.Ó3 

 
In addition to PM2.5 and PM10 (particles with an aerodynamic diameter < 10 µm), ultrafine particles (UF, 
aerodynamic diameter < 0.1 µm) have recently attracted significant scientific and medical attention. The 
WHO notes that ÒWhile there is considerable toxicological evidence of potential detrimental effects of 
UF particles on human health, the existing body of epidemiological evidence is insufficient to reach a 
conclusion on the exposure/response relationship to UF particles. Therefore no recommendations can be 
provided as to guideline concentrations of UF particles at this point.Ó However, while the precise level 
remains difficult to set, it is clear that a growing number of health experts believe that the number of 
ultrafine particles is a significant health culprit and should receive increasing regulatory attention. 
 
As illustrated in Figure 2, in terms of number most of the particles emitted in diesel exhaust fall in the 
ultrafine size ranges most readily deposited in the human lung. At the same time, measured in terms of 
mass, diesel exhaust is dominated by larger particles. As a result, a standard based upon particle mass 
alone may disproportionately reduce the number and size of larger particles while failing to control 
ultrafine particles.  
 

                                                
3 ÒWHO  air quality guidelines global update 2005Ó, Report on a working group meeting, Bonn, Germany, 18--20 October 2005. 
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Figure 2: Fractional Particle Deposition in Humans and Mass and Number Weighting of Diesel 

Emissions According to Par ticle Size  

The European Union has once again demonstrated great leadership in imposing a number based standard 
for light duty vehicles as part of its recent deliberations regarding Euro 5/Euro 6 requirements. While it 
is the ICCTÕs understanding that the emissions testing necessary to finalize a number-based standard for 
heavy-duty vehicles may not be completed until the 2009 to 2010 time frame, we believe this is 
sufficient time for it to be included in the final Euro VI limits. As such, the ICCT would support the 
adoption of an interim placeholder value now, subject to revision when sufficient data is available to set 
the appropriate final standard. This would provide industry with clear guidance to include ultrafine 
controls into their pollution control technology strategies. 

Adopting Robust Enforcement Measures to Ver ify Reduced In-Use Emissions  
 
The goal of emission standards is to reduce emissions in-use throughout the full range of normal 
operating conditions. Unfortunately, controlling emissions from new vehicles under laboratory 
standardized test conditions does not ensure that similar reductions will occur in use throughout the full 
range of normal operating conditions and over the full useful life of the vehicle. Experience in the US, 
EU, and Japan has unfortunately shown that in some cases vehicles that are ÒcleanÓ under standard 
laboratory test conditions can be quite ÒdirtyÓ in use. The problem with Òoff-cycleÓ emissions in the US, 
where heavy-duty diesel vehicles manufactured between 1993 and 1999 were programmed to comply 
with emission standards when run on the US test cycle and to maximize fuel economy by defeating 
pollution control equipment when used on the road, is well known. Similarly, data from Europe (Figure 
3) and Japan (Figure 4) suggests that NOx emission reductions predicted through measurement on the 
prevailing test cycle (NEDC and D-13 for Europe and Japan, respectively) have failed to materialize 

Modified from ÒEngines and Nanoparticles: A Review,Ó Kittelson D B. 1998.  

 



when those same vehicles are operated on test cycles more representative of actual driving conditions 
(the CADC and the Tokyo Transient Cycle).  

 

 
Source: ÒEmission Levels of Diesel Cars EURO 1 Ð EURO 4Ò, Preliminary Results of measurements under NEDC and CADC 
conditions, Univ.-Prof. Dr. Stefan Hausberger, Brussels, 2. 2. 2006. 

Figure 3: NOx Emission Factors for Diesel Vehicles in Europe by Regulation Type and Test Cycle 
 

 
Source: "The exhaust-gas reduction effect of the heavy duty diesel vehicles that met Japanese long-term standards for emissions", 
Orihara, T, et.al. TRIEP, 2005. 

Figure 4: Relative NOx Emission Factors for Diesel Vehicles in Japan by Regulation Year and 
Test Cycle 
 
For these reasons, the ICCT urges that the Commission adopt robust and transparent enforcement 
mechanisms to ensure that new vehicles manufactured under Euro VI meet emission standards in-use 
throughout their lifetime under normal operating conditions. Those measures should include: 

¥ Standards that limit emissions when vehicles are operated under conditions not 
represented by existing emissions test cycles, as already discussed in work on a Global 
Technical Regulation on Off-Cycle Emissions under the UNECE; 



¥ Requirements for on-board diagnostics to ensure proper functioning of pollution control 
equipment;  

¥ Mandatory routine testing of in-use vehicles by third-party authorities in addition to 
government type approval and other government testing; and 

¥ A recall provision for vehicle models found to be systematically out of compliance with 
standards. 

 

Need for Accelerated Standard Setting and Enforcement  
 
The ICCT urges the Commission to adopt Euro VI standards in a single step by the end of the year, with 
the requirements enforced as early as possible and no later than 2012.  
 
A single standard set within the year would help reduce regulatory uncertainty and promote the 
development and deployment of promising emission control technologies. Moreover, expedited 
enforcement would provide sufficient lead-time for industry while also keeping Europe from falling 
further behind Japan (2009) and the US (2010) in emission standards for new heavy-duty vehicles. The 
earliest possible implementation date would also support the goal of world harmonization of regulatory 
programs, as currently being pursued by the EU and by ICCT.  


