International Council on Clean Transportation (ICCT)

Response to Stakeholder Consultation on
Proposed Euro 5 Emissions Standards for Motor Vehicles

1. Introduction

The International Council on Clean Transportation (ICCT) ispleasedto
provideinput to the Commission stakeholde consultation on the preliminary draft proposd for
Euro 5 emissions legidation for light duty vehicles! The | CCT applaudsthe European Commission
for proposing afurther tightening of emissons sandardsfor both gasoline and diesdl light duty
vehicles, diminating the more lenient sandardsfor heavy passenger vehicles and doubling the
durability requirements. These are dl important steps toward reducing emissions from vehicles on
the road and continuing to tackle Europe®air qudity, public hedth, and environmenta chalenges.

The ICCT isanonprofit organization that provides aforum through which some of the
world®leading expertsin trangportation policy are able to exchange technica information and
discuss the direction of future policies. The |CCT provides a public voice to its participants by
publishing policy-relevant technicd reports, papers, and other documents. A prime example isthe
2001 Bellagio Memorandum tha established a set of guiding principles for clean trangportation
policies and is avallable in five languages on the ICCT webste.

Participants are dravn from those nations, gates, and regionsthat are home to some of the
largest auto markets around the world, including the European Union, Germany, Great Britain,
Japan, China, Thailand, India, Brazil, Mexico, Canada Cdifornia, and the United Sates. Participants
act asindividuals, rather than representatives of their countries or agencies.

Because the EU has assumed aglobd leadership role with regard to vehicle emissions,
policies adopted in Europe will have astrong influence over the degree of environmenta
performance tha motor vehicles will eventudly achieve in natiionsthroughout the world. The EU is
the defacto dandard setter for dozens of countries around the world. For this reason, the ICCT has
agrong interest in the next generation of Euro gandardsfor light duty vehicles.

The commentsthat follow will focus primarily on the nitrogen oxide (NOX) and particulate
matter (PM) emisson sandardsfor gasoline and diesd vehicles. Asarticulated in the Bellagio
Memorandum, emisson standards should reflect the best available control technologies without
providing specid treatment to specific fuels, technologies, or vehicle types (see Appendix A for the
Bdlagio Principles). Theincreasng market share for dieselsin Europe provides astrong argument
for fud neutrdity: as regulators sought to reduce NOx emissons from gasoline vehicles, increasing

! The document describes itself as apre-proposal seeking reaction from stakeholders. The front page of the document
states the following: Orhis draft document has been developed by the Commission services with the sole view of
consulting stakeholders. It does not constitute a Commission proposa and does not commit the Commission in any
way.O
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market share for diesels resulted in escdating emissons. Smilarly, in the United Sates, the
unforeseen popularity of pick-up trucks and sport utility vehicles has led to increased emissons and
fuel consumption as these vehicles were required to meet lower gandardsthan passenger vehicles.

Our review of thetechnicd literature and certification test datafor passenger vehicles on
European roadstoday strongly suggests that the Commission could set substantidly tighter
sandadsa areasonable cost. Indeed, Volkswagen announced last week that it plansto have a
diesd Jetta car in the USmarket by 2007 that meetsthe stringent USTier 2 Bin 5 emission limits
(Peckham 2005). This announcement, as well as daa presented in our comments, cdlsinto question
the assertion in the Euro 5 draft proposd that diesel NOXx aftertreatment technologies will not be
mature when the Euro 5 regulations are implemented in the 2008 - 2010 timeframe. Thusthe | CCT
recommendsthat the Commisson reconsder the levels and timing described in the current proposd
to take full account of the new information presented in these comments.

While this document does not necessarily represent the views of organizations or
government agencies represented by |CCT participants, the following individuals support these
comments.

e Dr. JosZ Goldemberg, Secretary for the Environment, Sate of &o Paulo, Braxil.

* Dr. Axd Friedrich, Head of Divison, Environment, Trangport, and Noise, Feded
Environmentd Agency of Germany, Germany.

e Dr. Lixin Fu, Professor & Director of Air Pollution Research, Tsanghua Universty,
China

* Mr. Kong Ha, Charperson, Clean Air Initiative for Asan Cities, The Government of
the Hong Kong Specid Adminigtration Region, China

* Dr. Alan C. Lloyd, Agency Secretary, Cdifornia Environmentd Protection Agency,
USA.

* Ms Mago Oge, Director, Office of Trangportation and Air Qudity, United States
Environmentd Protection Agency, US

* Ms. Anumita Roychowdhury, Associate Director, Policy Research and Advocacy,
Centre for Science and Environment, India

e Mr. Michadl Wdsh, Internaiond Transportaion Consultant, US.

e Dr. Supa Wangwongwatana, D eputy Director Generd, Pollution Control
Depatment, Ministry of Natura Resources and Environment, Thailand.

2. Content of the Preliminary Draft Proposal (Euro 5)

The prdiminary draft proposd for the next round of emisson sandardsfor passenger
vehicles (Euro 5) sold in Europe requires afurther tightening of emission limits for NOx and PM.
Section 4 of the explanatory memorandum tha accompaniesthe preliminary draft proposd is
included a the back of these comments as Appendix B. Key elements are as follows:
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* For diesd vehicles, a20% N Ox reduction and an 80% PM reduction.

* For gasoline vehicles, a25% reduction in NOx and HC emissions with PM limits proposed
for lean burn direct injection vehicles.

* Durability is doubled from 80,000 km to 160,000 km.

* Heavy passenger vehicles are no longer characterized as light commercid vehicles.

3. Public Health Need for Further Emissions Reductions

Light duty vehicles are one of the mgor sources of ar pollution in cities across Europe, as
well as in Bangkok, Beijing, Sngapore, Dehli, and other citiestha follow the Euro sandards Asthe
recent Clean Air for Europe (CAFE) studies concluded, further reductions in vehicle emissons are
needed to achieve European ar qudity objectives. While the 80% reduction of PM emissions from
diesd vehicles exceedsthe CAFE Progranme® PM emission reduction god of 59%, proposed NOXx
reductions of only 20-25% from an increasing and increasingly diesel vehicle fleet fdlsfar short of
the stated god of a 60% reduction in NOx emissons. Even with the proposed reductionsin
pollutant emissons, hedth and environmentd impacts from ar pollution acrossthe EU are
projected to be very large in 2020. The CAFE gudies estimated that mortdity due to ambient PM
concentrations will be reduced by dmost 30% from 2000 to 2020, but will ill result in 2.5 million
life yearslogt in the EU-25, equivdent to gpproximately 271,000 premature degths. For ozone, the
2020 impacts are projected to include some 20,000 acute mortdities (cases of desths brought
forward) without any notable decrease from the year 2000. Hospita respiratory admissons dueto
0zone exposure are expected to increase.

The CAFE gudies show that further, aggressive action on PM and NO,, aprecursor for PM
and ozone, would provide subgtantid public hedth and environmenta benefits. The following
sections describe the regulatory and technica progress on PM and N O, control in more detail.

4. Comparison with Emission Standards in the US and Japan

There have been three primary regulatory gpproaches to control conventiona pollutant
emisson from light duty vehicles. Europe, the US and Jgpan have developed regulaions with
different vehicle weight categorizations, durability requirements, test cycles, and emissons limits.
While continuing to reduce conventiond pollutants from gasoline vehicles, regulatorsin each
country have turned their atention since the early 1990s to lowering NOx and PM emissons from
diesdl vehicles. Regulatory atention on the heavy duty sector has dramaticaly improved the
prospectsfor aftertreetment control of both pollutants and these technologies are now being gpplied
to light duty diesels as well.

Although varying test cycles make it difficult to provide atrue comparison of gandards
Table 1 offersacomparison of the limit vaues for the most recent and proposed emissions
regulaionsin Europe, the USand Jgpan. The proposed Euro 5 sandardsare approximaely
equivadent to Jgpan and the USfor PM emissions, but are less stringent than either country for NOx
and HC. While Jgpan and Europe continue to dlow different emissons levels for diesel and gasoline
light duty vehicles, Japan® latest proposed regulations take asignificant step towardsfuel neutrality.
Japan@proposd for 2009 requires gasoline and diesd vehicles to meet the same standardsfor HC,
CO, and PM, and reduces the gap between diesel and gasoline vehiclesfor NOx. The USTier 2
sandadsintroduced anew regulatory structure in order to give some flexibility to manufacturers
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while gill complying with the principle of uniform trestment for dl technologies. Tier 2 includes
eight bins, with varying emissions limits for each regulated pollutant. Bin 5 is designed as the NOXx
fleet average, and thus the mgority of vehicles with high sdes volumes will have to meet these limits
in order for the manufacturer to comply with the overdl sandad. Bin 8 isthe highest permanent
bin (there are additiond bins dlowed for heavier vehicles during the phase-in period).

Lead times and phase-in periodsvary by region. In Jgpan, vehicle and engine manufacturers
agreed to the proposed sandards before they were released in February 2005. These sandads
includea 43% reduction for diesel NOx and a 62% reduction for diesdl PM, and are schedued to go
into effect in 2009. USTier 2 sandards which were proposed in 1999 and findized in 2000, allowed
along phase-in period for implementation of the sandads These sandards however, required
amog an order of magnitudereduction in emissions. At the time they were passed, technologies
were not fully available to meet Tier 2 gandardsand manufacturersrequired ample time for
development and implementation. As proposed, the Euro 5 sandardsinclude a 20-25% reduction
for NOx and an 80% reduction for diesd PM, do not require use of any technologies not dready
commercidly avallable, and dlow alead time of 18-36 months from the dae of entry into force.

Table 1. Passenger Vehicle Standards' in Europe, the United States, and Japan

HC/ NMOG?2 NOx+ HC
Effective (mg/ km) NOx (mg/ km) (mg/ km) PM (mg/ km)
Region | Standard Date Durability | Weight Class
diesel | petrol | diesel | petrol | diesel | petrol | diesel | petrol®
Euro 5 3}? mo. To 1,305kg
rom
(Passenger | prova reaence |~ | 75 | 200 | 60 | 250 | - | 50 | 50
commercial) for (unloaded)
EU exiging | 160,000
models, km 1,305to
Euro 5 18 mo. 1,760 kg
(Class|| for new reference 100 | 260 75 320 -- 8.0 8.0
commercid) | models, mass
praposd (unloaded)
ek g D - I N R .
us 2009 ' (passenger)
. km
Tier 2, Bin 8 | phase-in and 3,900 kg
(highest bin) (commercial) 80 120 - 10
Passenger
cars and ;Oog,l OLI0O0KG | o4 | 24 | 80 | 50 | -~ | - | 5 5
light trucks
Jpan g 80,000
Middieweight| 20000 | XM 170010
trucksand 2010, 3,500 kg 24 24 150 70 -- -- 7 7
buses praoosd GVW

Notes. 1. Sandardsfor carbon monoxide (CO) and formadehyde (HCHO) are not included here.

2. Sandards are listed as hydrocarbons (HC) in Europe, non-methane organic gases (NMOG) in the US and
non-methane hydrocarbons (NMHC) in Japan.

3. PM standards for petrol vehicle apply only to lean-burn, direct-injection engines.
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The proposed Euro 5 gandards have removed the exemption for heavy passenger vehicles
to be type goproved as commerciad vehicles. Passenger vehicles of any weight class, therefore, must
meet the mogt stringent standard. Light duty commercid vehicles with areference mass (vehicle
mass plus 175 kg) of over 1,305 kg are ill subject to less sringent sandards Jgpanese diesdl
passenger vehicle sandardsadso apply to commercid vehicles up to the loaded vehicle weight of
1,700 kg, and emissions limits are less stringent for heavier vehicles. Under Tier 2 dl passenger
vehicles (up to 4.5 tons) and commercid vehicles up to 3.9 tons Gross Vehicle Weight Rating
(GVWR), ameaaure that refersto the fully loaded vehicle mass, are dl subject to the same stringent
gandads

5. Technological Feasibility for Meeting NOx and PM Emission Standards.
A. The Role of Regulation

Regulationsin Europe, Jgpan and the United Sates have helped to push the development of
new technologiesto dramaticaly reduce vehicle emissons. Technologies for control of PM are fully
commercidized for light and heavy duty vehicles. Diesdl particulae filters (D PFSs) have proven
highly effective across the full particle size spectrum, durable with use of low sulfur fud, and
afordable. Impending heavy duty sandardshave dso provided a strong incentive for development
of durable and low-cost NOXx control technologies. Two technologies, selective cataytic reduction
(SCR) and NOx adsorber catdysts (NAC), have taken the lead for light duty diesel vehicles. These
technologies are in the find stages of commercid development; meeting the tough but necessary
durability sandardsis the only remaning concern, especidly for NACs. Exhaust gas recirculaion
(EGR), which reduces engine-out NOx emissions and is the leading technology for meeting the
interim heavy duty sandardsin the US is dso likely to play apart in meeting more stringent NOXx
gandadsfor light duty diesdl vehicles.

A vaiety of catdyst-based N Ox reduction technologies are dready in use in vehiclesin the
market in Europe: (1) NOx adsorbers are used with direct injection gasoline and diesel engines; (2)
Lean NOx (HC-SCR) catdysts are coming into use on afew light duty diesdl engines; and (3)
SHective Catdytic Reduction (SCR) is commercidly available for some heavy duty vehiclesin
Europe (AECC 2005). Thusthere are severd technology pathways available for vehicle
manufacturers to achieve emission levels substantialy below levels proposed by the Commission.

Almog dl gasoline vehicles and about haf the diesd passenger vehicles currently in the
market are dready meeting the proposed sandards Conside the following:

*  The UKG® Vehicle Certification Agency@database of Type Approva emissons results shows
that 288 out of 653 diesd modds (43%) certified to Euro 4 levels dready meet the proposed 200
mg’k m NOx standad for Euro 5, with six manufacturers achieving lower than 150 mg/k m for
severd modds (Vehicle Certification Agency 2005). Moreover, the best-performing fraction of
today@diesd vehicles are certifying below 150 mg/k m NOx without aftertrestment.

* Ascan be seenin Figure 1, 96% of Euro 4 petrol modds meet the proposed Euro 5 sandards
for NOXx, and over 50% meet the most stringent of the Commission@origind questionnaire
scenarios for NOX, 24 mg/lk m (Vehicle Certification Agency 2005). The numbers are smilar for
the HC gandad: 91% of modds dready meet the proposed Euro 5 sandad of 75 mgk m; and
48% of modds emit only 50 mg/k m or less, haf of the current Euro 4 gandad (Vehicle
Certification Agency 2005). Modern three-way catdysts for gasoline vehicles are capable of
ensuring much lower NOx, HC and CO emissions than the proposed regulations require. This
technology is effective unde dl driving conditions, not just on the New European Drive Cycle
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(NEDC), which should be especidly helpful in reducing red-world emissons. The on-going
development of improved catadysts formulaions will continue to ensure that improved emission
levels can be achieved with minima additiond cogt.

Figure 1. NOx emissions from Euro 4 petrol vehicle models sold in the UK
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Many vehicle manufacturers with successful diesel models in Europe are expecting to succeed in
bringing dieselsto the US market. VVolkswagen has announced that it will sell aJettatha meets Tier 2
Bin 5 for modd year 2007 (Peckham 2005). Many other manufacturers are expected to dso
introduce diesdls to the USmarket in the next severd years that meet the same stringent sandard.
The 2005 Ricardo diesdl report predicts asignificant risein USlight duty diesel market penetration
over the coming decade Annud sdes of light duty diesd vehicles segment (up to 3,900 kg GVWR)
are projected to grow from 43,000 units in 2004 to about 1 million unitsin 2011 and 1.5 million by
2015 (Ricardo 2005).

Figure 2. Ricardo forecast for US light duty diesel sales
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The increasing market share of diesdl vehicles across the European Union hasled to an increase
in thetotd fleet NOx emissions compared to what was previoudy anticipated because the diesdl
N Ox limits are much more lenient than the petrol NOXx limits. Now that diesdls are such alarge part
of the European market, the Commisson must be senstive to the need for a smooth market
trangtion for new aftertreatment technologies. At the same time, the emissons reduction and hedth
benefit potentid of more stringent sandardsis significant because of the large number of diesdl
sdes.

NOx atertreatment technologies for light duty diesd vehicles are commercidly available today,
or have shown great promisein laboratory tests. They are expected to be reaively low-cost and to
meet durability sandards However, these technologies will only cometo the market if sufficiently
gringent regulations are put in place to require them. NOx emission sandardsin the United Saes
and Jgpan tha go into effect in the same time frame as the proposed Euro 5 sandadsare 60 to 80
percent more stringent than the proposed European sandards Without sringent ssandardsin place,
fiscd or other incentives may dlow a pachwork of communitiesto redize the hedth benefits
associated with these technologies. The less afluent European nations and the other countries that
follow Euro sandards however, are unlikely to regp the benefits of these new technologies until
there are sandardsin place to require them.

B. Technology Literature Review

A review of thetechnicd literature on NOXx aftertrestment devices for light duty diesel
vehicles reveds severd technology pathways capable of lowering NOx emissons dmog an orde to
magnitude below the sandardsconsdered in the draft EU proposd. For PM, the explanatory memo
that accompanies this proposd statesthat the sandard Gwill defacto require the introduction of
diesd particulate filters (D PFs).O(See Appendix B.) Recent research has demonstrated that this
technology is S0 effective tha light duty vehicles equipped with a D PF easly meet a PM standad of
2.5 mg/k m, hdf of thelimit proposed. Figure 3 graphicdly displays EPA, Ford, and Cummins test
results from passenger diesel vehicles modified with NOx and PM aftertreatment technologies
agang the laest emisson sandadsfrom the EU, US and Jgpan.

Emissons testswere dl conducted on the USEPA Federd Test Procedure (FTP) cycle. Itis
important to note tha because of differencesin testing cycles, results obtained using the US
procedure are not directly comparable to European or Japanese sandards With the supplementd
tests required as part of the FTP, the UStest cycles are expected to result in higher NOXx emissons
than the NEDC (Smyth 2003). However, for other pollutants such as HC, the European test cycle
may result in higher emissonsthan the UStest cycles.
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Figure 3. NOx and PM regulations and test vehicle emissions results
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The following provides amore detaled discussion of the results from each of the three studies
included in Figure 3 and Table 2.

EPA. EPA conducted its study a the Nationd Vehicle and Fuel Emission Laboratory (NVFEL)
in 2002 and 2003. Five advanced prototype light duty diesel vehicles from severd mgor
manufacturers that supply the US and European markets were equipped with NOXx adsorption
cadysts, DPFs, and diesdl oxidation catdysts (DOCs). All new vehicles achieved exceptionaly
low NOXx emission levels (20 D40 mg/k m) Problems encountered in an early round of testing
with aMercedes vehicle aged to 97,000 km where favorably resolved with modificationsto a
second test vehicle identified as Vehicle E. EPA gated that Qhe most recently tested vehicle
demongrated intermediate-useful life [80,000 km] PM, NOx, and NMHC emissons a or below
the Tier 2 Bin-5 levelsO(McD onad 2004).

Fad Fous The Ford study used SCR for NOx control, dong with aDPF and DOC. The study

authorsreported that the objective of 40 mg/lk m NOx and 6 mg’k m PM on the UStest cycle
(FTP) was met with afresh emisson control syssem. At 80,000 km HC, CO, and PM emissons
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met Tier 2 Bin 5. NOx emissions a 60 mg/k m did not meet the standard but Quere predicted to
be [30 mgk m] (Bin 5) if rapid warm-up during cold-gtart had been availableO(Lambert 2005).

¢ Cummins A study sponsored jointly by the US D epartment of Energy and Cummins Engine Co.,
reported success in megting the Tier 2 Bin 5 sandard a 240,000 km with alight truck
goplication (Sang 2005). The diesdl engine was outfitted with aNAC system including aD PF
and DOC. The sudy adso reported favorable results for customer features, including: (1)
Performance comparable to atop raed gasoline vehicle; (2) Fuel economy advantage of 44-49%;
(3) Noise levels approaching gasoline; and (4) Elimination of smoke and odor (Sang 2005).

Table 2: Summary of light duty diesel exhaust emission and fuel economy results.

(All results are from EPA 2004 testing except the Ford Focustested by Ford Motor Co. and the Cummins
engine tested by Cummins Engine Co.)

Vehicle Fechnol PM NOx NMHC |CO CO, [FE
Tested CChNologY  |(mg/km) [(mg/km) |(mg/km) |(mg/km) |(g/km) |(1/100km)
Prototype
ToyotaAvenss |DPNR system?, (3.5 31 43 0 170 6.3
D-CAT (<6,400 [cooled EGR  |(x 05) | 6) (= 19 (ENN)
km)
Prototype VW |NAC, DPF, -
Golf TDI DOC, cooled |<1.2 + 12 <19 <62 172 6.4
(<6400km)  |[EGR (* 12)
I\Pﬂrgrtg;dyg NAC, DPF, o0
E320CD | ECC;)FS, cooled |19 <37 <12 <19 (*09) 7.6
(<6,400 km)
Prototype
Mercedes gg% [c)oF;Téd 19 162 11 43 20 |q
E320CDI EGR. (£0.6) (x25) (£ 6) (x6) 5 '
(@97,000 km)
Audi A4

7 NAC, DPF
modified by ’ j 11 185
FEV-NA ECC;)FS, cooled <12 < 19 <12 4 9) 6.9
(<6,400 km)
Vehicle E gg% [c)oF;Téd 06 31 43 M0 197 |
(@80.000km) |20 @01  [+6) 6) @124 |z |”

SCR, DFF,

Ford Focus DOC 2 29 26 2600 n/a 6.1
Cummins V6 NAC, DPF,
(@2,600 km) DOGC - 24 35 228 306 116
Cummins V6 NAC, DPF,
(@240000 k) [DOC - 46 27 150 323|123

1Toyota® D PN R@ system consists of aNOx adsorber catalyst, adiesd oxidation catalyst and a diesdl particulate filter.
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6. Estimated Cost of Controls

In their 1999 Regulatory Impact Andyss, EPA estimated that the cost of going from Tier 1to
Tier 2 (a95% reduction for NOx and a 70% or more reduction for HC) would be $45 (! 43 in 1999)
for cars, $40 for light trucks, and would range up to $188 for the heaviest trucks covered by the
gandad (EPA 1999). These cos figures were for dl expected improvements, including engine
modifications and exhaust gas recirculaion, oxygen sensors, more precise air and fue control, and
improved catdysts. European type goprovad daareveds that more than 96% of Euro 4 petrol
modds meet the proposed Euro 5 sandad for NOx of 60 mg/k m, and gpproximately 50% meet
the | CCT recommended level of 50 mg’k m HC leve, which is more stringent than the Euro 5
proposd of 75 mg/lk m (Vehicle Certification Agency 2005). Thus there will be no additiona
compliance cogs for the 47% of gasoline vehicle modds that dready comply with both proposed
Euro 5 and | CCT-recommendead sandards and relaively minor additiona cogts for the remainder
of the fleet.

Diesd vehiclestend be more expensve than equivadent gasoline vehicles and have been
subject to minimd aftertreatment costs. Because NOXx emissions control technologies are ill under
development, it is difficult to say with precison what the added costs will be, but recent estimates by
Ford and EPA suggest that costswill be low. EPA estimates that the totd incrementd costs for
meeting Tier 2 emissons limits will be $282 (! 234 in 2004) for alarge SUV and $218 (! 181) for a
midgze car (EPA 2004). Although there were no technologies identified in the document, these
estimates cover the full cost of emissons control technologies for control of both NOx and PM.

Ford has developed a comparison of esimated costsfor NAC and urea SCR sygems meeting
the Tier 2 Bin 5 gandard on alight duty passenger car with a2.0-liter engine (Hoard et d. 2004).
The cost etimates excludethe componentsthat are common to both technologies such as catdyst
subgtratesor NOx sensors. The Ford estimates are presented in the following table. Although this
estimate does not represent the entire cost to the manufacturers implementing these technologies, it
provides a starting point for better understanding the magnitude of each technology@mgor
componentsGrogts. The precious metd codt refersto the DOC and NAC loading for the NAC
sysem and the DOC loading for the SCR system. Overdl Ford reported per-vehicle costs of less
than $300 (! 250) for the mgor components of SCR or NAC systems.

Table 3: Additional Technology Cost for Light duty Vehicle (Hoard et al. 2004)

Technology NAC Urea SCR
Precious metd cost $191 $19

HC Dosing $100 $0
UreaDosing $0 $250
Totd ($v ehicle) $291 $269
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7. Conclusion

| CCT greatly gppreciates the opportunity to comment on the preliminary draft Euro 5

proposd. We provide recommendations below consistent with the | CCT® principles of setting
emisson sandardsbased on the best available technologiesin afue neutrd manner.

NOx Emission Standards: The proposed Euro 5 sandadswould dlow diesel passenger
vehicles to emit more than three times the NOx emissons of comparable gasoline vehicles. Our
review of the technicd literature and type gpprova data suggests that this need not be the case.
The ICCT encourages the European Commission to harmonize emisson sandardsin afue
neutra manner. With diesdl aftertreatment technologies that are now becoming commercidized
(e.g. VW died Jettaplanned for USmarket by 2007), diesd passenger vehicles could easily meet
the Commission® proposed gasoline NOx standard, 60 mg/k m. Other nations have reviewed
these diesd aftertreatment technologies and established NOx emisson standads60% (Japan)
and 80% (US more stringent than those proposed for Euro 5. For gasoline vehicles, the
proposed Euro 5 NOx gandad is closer to USand Jgpanese sandardsand could be achieved a
littleto no additiona cogt since over 95% of current Euro 4 gasoline vehicles dready meset the
proposed NOX limits. The ICCT recommends that the Commission set the Euro 5 NOx
limits to no more than 60 mg/km for both gasoline and diesel vehicles.

HC Emissions Standard: The current proposd reduces HC from petrol vehicles by only 25%.
The proposed sandad of 75 mg/lk m is dready met by 90% of Euro 4 modds. A standard of 50
mg’k m is dready met by dmog 50% of Euro 4 vehicles and would provide added incentive for
manufacturers to use the best three-way catdyst technology available. The ICCT recommends
unifying the HC emission standard for diesel and petrol vehicles at 50 mg/km.

PM Emissions Standard: Current DPF-equipped light duty diesals easily meet agandad &
hdf the limit of the current proposd. Eliminaing some of the gap between the leve of the
gandard and actua emissonswill remove the incentive for manufacturersto develop less
effective dternatives to D PFs. We support the proposd®@ congderation of an additiond
number-based sandard, as well as the adoption of amore precise and robust measurement
technique. Furthermore, the ICCT recommends lowering the PM limit to no more than
2.5 mg/km to more closely reflect the best available control technology on the market.

Durability: The proposd of 160,000 km is achievable and has been demongrated for both
gasoline and diesdl vehicles. The ICCT strongly supports the proposal to double the
previous in-use durability requirement which sends a strong signal that emission control
technologies must last the full lifetime of the vehicle.

Timing for Diesd Manufadturers: Given the magnitude of the proposed change in the NOx
emisson sandad for diesdl passenger vehicles, the Commission may want to consder some
additiond flexibilities in timing or otherwise to ensure that adequate time is provided to
manufacturers and component suppliersto prevent market disruptions.

Euro 6. Given the technology advances tha continue to occur in orde for both gasoline and
diesdl vehicles to comply with the US, Cdifornia and Jgpanese sandards and given the severity
of the NOXx related ar pollution problems across Europe, we recommend that the EU
consider an additional tightening of the NOx limits in a future Euro 6 proposal.
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Appendix A — The Bellagio Memorandum on Motor Vehicles: Critical Policymaker Lessons

The Bdlagio Memorandum, which marked the birth of the ICCT in 2001, laid out eight critica
lessons for policymakers.

1

Dagn pragarsand pdidesthet reduceanvartiond, toxic and nase pdiution and geshauseges
arisasin pardld, and enarethet futuretehndagjes proidemga inproamatsin each o theearess
Baepdides sddy an pafamenceanparad tosoddd djetives and na gvespadd anddaation to oaific
fuds tehndages a vdidetypes

In bath indugridized and dadquing countries, expat and repuirethebest tehndages and fuds avallade
waldnide it isnd neesary a ad-dfativefa dadqangnatianstofdlown, 2ep by 4ep, thesamepath d
incemantd inproaTatstha westaken by theindugridized nations

Ussaniinatians o enaricindrumantsand regllatay repuirarants mekerdatad pdides aarparatary.
Treat vehidesand fuds asagdam and noetoraerd gandards besad an lifegdearissans (induding
vehideand fud pradudion, digribution, and dgposdl) in pdides

Preat hidhinusearissaswith noeredidicand rgresntativetes promores gete menufadure
acountahlity, inproved ingoation and meinteane prayas anHocard monitaringand dagnadics and
retrdit and STgopeceprayaTs

7. Caxde therdativeas-dfativeness o near-tem messres and themerké pdatia o futuretehndoges
8. Wak arasjurigidians bah nationdly and internatiandlly, togrenghen progans and gve ahesve

dgdstoaffeted indudries

The Euro 5 proposd reflects severd of these lessons. The Commission has made great strides in
creatively combining use of economic instruments and regulaory requirements, protecting aganst
high in-use emissons by improving durability sandards and measurement techniques, and working
throughout the diverse 25 European nationsto provide cohesive market sgnds. The | CCT gpplauds
the European Commission for proposing a further tightening of emissons sandards for both
gasoline and diesd light duty vehicles, diminaing the advantage for heavier passenger vehicles and
extending the durability requirements. These are dl important steps toward reducing emissons from
vehicles on the road, ending unintended incentives for unsustainable private trangportation options,
and improving ar qudity.

Thefull text of the Bellagio Memorandum is avalable & www.theicct.org.
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Appendix B — Preliminary Draft Euro 5 Proposal, Reference Sections
Sedion 4 of the Explanatory Memorandum

The main aspect of this Regulation istha it requires afurther tightening of vehicle emission limits
for NOx and particulate matter.

For diesd vehicles, only asmdl reduction (20%) in NOX is planned. This emisson limit has been set
s0 that reductions can be achieved by further interna engine measures, to avoid the need for NOx
after treatment to be ingdled a this sage. Asthe technology for further NOX reduction isnot yet
mature, it is therefore proposed not to reduce NOx emissons beyond the 200 mg/k m limit vaue.

A large reduction (80%) in the mass of particulate emissions from diesd vehicles will be required.
While this lower emission limit does not prescribe a particular technology, it will defacto require the
introduction of diesd particulate filters (D PFs).

At present, the emission limit selected can only be met by closed filters, which have the benefit of
reducing the ultrafine particles that are consdered most harmful to hedth. To prevent the
possibility that in the future open filters are developed that meet the new particulate mass limit but
enable ahigh number of ultrafine particlesto pass, it isforeseen to introduce & alaer sage anew
gandad limiting the number of particlesthat can be emitted. At the moment, it is not appropriate
to define anumber sandard asresearch is being conducted a the UN/E CE - the Particulate
Measurement Programme (PMP) - and is sill examining thisissue. Once the results of the PMP
progranme are available, anumber sandard will be implemented through comitology.

The PMP programmeis dso testing anew protocol for measuring particulate emissons. A key
benefit of the new gpproach isthat it provides for greater repeatability in measuring emissonsin the
laboratory. Once the progranme is complete, consderation will be given to replacing the current
measurement procedure with the new gpproach. When the new measurement procedureis
implemented, the Commission will have to recdibrate the PM mass emission limits set out in this
proposd, as the new technique recordsalower level of mass than the current method.

The proposd includes further reductions in emissons from gasoline cars. The Commission
proposes a 25% reduction in NOx with alimit vaue of 60 mg/k m; and a25% reduction in
hydrocarbons (HC) with alimit vaue of 75 mglk m. Many petrol vehicles currently sold in the EU
are comfortably beneath this proposed emission limit, others can be madeto respect it a relatively
low cost.

Emission limits on the mass of particulate emissons from petrol engines are dso proposed. These
limits gpply only to direct injection vehicles operating in lean burn mode, as PM emissons are not
an issue for petrol vehiclesthat operate with purely sochiometric combustion.

A further change isthe proposd tha the durability period over which manufacturers must ensure
the functioning of pollution control devices has been extended from 80,000 km to 160,000 km. This
changeisto moreredigticdly reflect the actud life of vehicles and ensure tha emission control
systems continue to function throughout the life of the vehicle.

A find aspect isthe removd of the exception in previous legidation which enabled heavy passenger
vehicles (Class M1, over 2500 kg) to be type gpproved as light commercid vehicles. Thereis no
longer seen to be any judtification for this exemption.
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Annex 1 B Emission limits

Limit Values
Number of
Reference co HC NOy HC+NOx PM © o
Mass (kg)
Ly L Ls Lo+ Ls L4
#/ km)
(mg/ km) (mg/ km) (mg/ km) (mg/ km) (mg/ km)
Category |Class Petrol |Diesd |Petrol | Diesdl | Petrol | Diesd |Petrol |Diesdl |Petrold |Diesdl | Petrol |Diesdl
M - All 1000 (500 |75 - 60 200 |- 250 50 50
N1 I RM" 1305|1000 |500 |75 - 60 200 |- 250 50 50
N2 1 1305<RM {1810 |630 100 |- 75 260 |- 320 80 80
"1 760
N3 Il |1760<RM [2270 |740 |120 |- 82 310 |- 380 12 12

(1) PM limit vaues relate to the existing measurement procedure. A revised measurement procedure
shdl be adopted once the work of the UN/ ECE PMP Programme is complete and the limit vaues
will be adjusted accordingly to reflect the differencesin the measurement techniques.

(2) After the completion of the UN/E CE PMP Programme, a PM number gandad may be
introduced. The sandardswould be set 0 tha they broadly correlate with the petrol and diesdl mass
gandads In the absence of anumber standard, manufacturers should collect the PM number daa
and make these available a type gpprova.

(3) Petrol particulate mass sandards gpply only to vehicles which use lean burn direct injection
engines.
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