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| 1. INTRODUCTION

1.1. BACKGROUND

Tackling climate change and improving energy edficy are two of the major challenges
currently facing transport policymakers around wWweld. In this context, the development and
introduction of EFV's as well as renewable fuelg &@ne main fields of action. This issue
concerns us all: the government, the industry, rdseearch community and the consumers.
Nobody can and must shirk from the responsibildy frotecting health and tackling climate
change especially with regard to safeguardingiteestipport systems for future generations.

The presentations and discussions at {h&BV Conference in Dresden as well and at previous
conferences in Tokyo (2003) and Birmingham (20G5wall as in WP.29 have shown that we
can only jointly meet the current challenges. Phesentations and the conclusion paper of the
Dresden conference are available on the websikedéral Ministry of Transport, Building and
Urban Affairs http://www.bmvbs.de/g8-2007 The essential results of thd BFV Conference
are the following:

* The United Nations expect that between 2000 and 208 global vehicle population will
double from 800m to 1.6 billion vehicles. Giveistrowth it is essential to take action now
to achieve a greater use of EFV'’s and advancedhtéapies.

« In an integrated approach, all road transport papave to be involved in the reduction of
CO, and pollutant emissions and where possible teehmeutral approach should be
followed. Increasing the use of environmentaligridly and sustainable alternative energy
sources like for example advanced biofuels (bicjelioethanol, biomethane, synthetic
biofuels) or renewable hydrogen and electricitysome of the essential fields of action.

e Measures to support the introduction of EFV’s stidag based on a common understanding.
This means that we jointly should develop a glgbhlirmonised method for evaluating the
environmental friendliness of a vehicle taking intmsideration regional differences.

* In developing an evaluation method, focussing gotat the vehicle will not yield the
required results. Rather, the development hastbased on a holistic approach. Energy
consumption and the emission of greenhouse gasestbade evaluated on the basis of an
integrated”well-to-wheel§ approach which comprises both the preceding fueVvigion
chain (well-to-tanK’) and the fuel use in the vehiclésahk-to-wheel). In the long run, the
possibility of an extensive lifecycle evaluationhieh also takes into account the following
issues development - production - use - disposalebicles, should be examined as well.
This should be further developed beyond the velifdeycle considering also interfaces like
vehicle and energy supply infrastructure, drivevehicle interaction (e.g. ITS) and other
elements in an Integrated Approach.

» It is recommended to have a close cooperation thithworld Forum for Harmonisation of
Vehicle Regulations (WP.29) of the United Natiom&Gieneva (UN-ECE).

* Future EFV Conferences is to be held every two yy@ad should focus on the following
issues:

- status report regarding the set goals,

- exchange of experiences with regard to ongoing areasfor promoting / introducing
EFV's,

- exchange of experiences and problem analysis riegarthe legal and economic
framework,

- regular status report to the G8-Leaders (accortirige decision at Heiligendamm).

1.2. OBJECTIVE OF THE EFV INFORMAL GROUP
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To continue a fruitful cooperation between WP.28 #me future EFV conferences, as parallel
activity an informal group under GRPE was establishIn a first step the task of the informal
group is to prepare a review of the feasibilitytloé proposed EFV concept (evaluation method,
holistic approach). Taking the idea of world witlermonization into account, the applicability
of the EFV concept needs to be considered foreglions of the world. Therefore following
work packages are foreseen:

» The available literature and concepts, includingutations and standards, shall be screened
and analysed.

* In a first step mainly energy efficiency and £€nissions is considered and assessed on the
basis of an integratedvell-to-wheel§ approach.

e The feasibility of the successful development dfaamonised evaluation method should be
examined and assessed.

At this stage of the EFV project (feasibility styidihe scope is limited to passenger cars
(vehicles of category 1-1 / Special Resolution No.

The EFV concept requires an involvement of the smwyironmental GR groups of WP.29:
GRPE (pollutant emissions, fuel consumptionfC&nd GRB (noise). In addition assistance is
needed from further experts i.e. those dealing with to wheel aspects.

1.3. PREPARATION OF A FEASIBILITY STATEMENT

The main part (chapter 3.) of this background daemtmegarding the EFV feasibility statement - { Deleted: <#>Feasiilty sudy
contains a compilation of existing legislation, I®dor holistic approaches and assessment '('Smr;fgf;;’;:g;ﬁf;ngcgtiggW s
concepts (status 2008). The available literatund aoncepts, including requlations and |1

standards, is screened and analysed. The restifsoéxercise is an overview about a lot of | $h>Feostien conceming

varying approaches dealing with different environtaé aspects. All these regulations, |1

. . P <#>General introduction
standards, assessment concepts and ranking syaterhased on different principles, structures, concerning the important

conditions and timelines. discussion about the target groups
(governments, industry,
consumers) of the evaluation
These tools needs to be assessed whether thesmemgs can be used for the development of a | concept and the allocated

[ : : . [ purposes. This will include a brief
holistic_evaluation concept. This assessment fenaf) needs also to first anticipate the | jodcinion of "EFv measures .y

foreseen target groups and the purpose(s) for eygplgn EFV concept. Another step is to |1
analyse and list all environmental aspects whiehrafevant for an EFV concept. Additionally | 5fznhers i 06 Serelopient
tool evaluation criteria are specified to desctie dimensions and applicability of regulations, | tools, swoT).q

: H foti H ; <#>Development of the
concepts and tools. A table ShOWS an eval_ue_1t|othefma|n eX|st|ng dlffgrent regulations, concluding feasibility statement.{
concepts and tools against the environmental @itard the tool evaluation criteria. 1

< further input expected >1

Based on this overview of tools versus criteria, aralyse of potential approaches of an
EFV concept is possible. The conceptual idea masis the so-called SWOT analysis. The idea
of this conception depends on the four issu#sength, WeaknessOpportunity andT hreat
which should be taken into consideration when veriapproaches with regard to the assessment
of the environmental friendliness of vehicles amalgsed. The SWOT analyse was used for
several of the existing tools.

This assessment in chapter 4. shows in examplewitiatan analysis of environmental aspects
and tool evaluation criteria plus a following SW@malysis an assessment of the existing tools
and approaches is possible and reasonable.
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Based on the compilation of tools and approacheshapter 3. and the SWOT analysis in

chapter 4. the feasibility to introduce an evalmatconcept under the framework of WP.29 is
discussed in chapter 5. This requires a considaraf the potential target groups and purposes
of an EFV concept.

The conclusion and final feasibility statementnsliided in a separate informal document to
GRPE, that also contains an executive summaryi®btickground document.
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2.2.

DEFINITIONS
ENVIRONMENTALLY FRIENDLY VEHICLE
Common definition of EFV does not exist.

The term EFV as well as EE¢de 3.1.4.9, green vehicle, eco-car, etc. is often used én th
context of regulations, assessment concepts aricbamental measures.

The Term"environmentally friendly shall not be used according to 1ISO 14021 (seg.3.9.
Section 5.3 (Terms and definitions) of ISO 1402 fick=f:

"An environmental claim that is vague or non-specdr which broadly implies that a
product is environmentally beneficial or environn@dly benign shall not be used.
Therefore, environmental claims such as "envirortaibnsafe”, "environmentally friendly",

"earth friendly", "non-polluting”, "green", "natusefriend" and "ozone friendly" shall not be
used." This point was incorporated in the inteoratl standard to avoid the misuse of

unsubstantiated environmental claims for advedisind marketing purposes.

The reason for this ISO rule is that environméwnthiendly is a very comprehensive and
bold statement that is not likely to be justifiabliemight be the case that e.g. a vehicle has
lower NQ emissions than another vehicle during its lifeginllowever, ‘environment’ is
much more than NQemissions and need to take into considerationatlser relevant items
as for example C@emissions or heavy metals. In consequence, a echésling lower C®
emissions might be identified as a low-E£énmission-vehicle but not necessarily
“environmentally friendly”. ISO requires a specjfitot misleading terminology.

LIFE CYCLE ASSESSMENT (LCA)

Life Cycle AssessmenLCA) is a method detailed in ISO 14040/44 to compild emaluate

inputs, outputs and the potential environmentalaotp of a product system throughout its life
cycle. The life cycle consists of all processespeetively consecutive and interlinked stages of
a product system, from raw material acquisitiongeneration of natural resources to final
disposal. Thus the scope goes beyond a well-teivygproach as — for the case of vehicle
LCAs — covering not only the generation of fuelstsouse in vehicles but also the generation of
all materials needed to produce a vehicle to iital fend-of-life vehicle stage [1].
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2.3. WELL TO WHEEL (WELL TO TANK, TANK TO WHEELS)

Well to Tank (WTT)evaluations account for the energy expended andaskeciated GHG
emitted in the steps required to deliver the fiagsuel into the on-board tank of a vehicle. They
cover the steps extracting, transporting, produeimdj distributing the finished fuel [2].

The Tank to Wheels (TTWevaluation accounts for the energy expended andhskeciated
| GHG emitted by the vehicdlieiel combinatiorin the reference driving cycle [2].

Well to Wheel (WTW)evaluations account for the energy expended amdassociated GHG
emitted in the steps fuel production (Well to taakl vehicle use (tank to wheeld forms the
essential basis to assess the impact of futureafuttbower-train optiong].
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renewables chosen to respond to the energy demasdexample the mix for the European
energy use is shown:

2003 Codl 2030

% 4% 0.5% ; .U”

B Gas
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. Resource availability is influencing the sharehis tombination of each energy sources.
For Example: Energy for Electricity Generation

Energy for generation of electricity is primarilypplied by the fossil fuels of coal, oil and
natural gas, nuclear energy, hydro electric powad more recently, the emergence of large
wind and multi megawatt scale photovoltaic appiwa. Political and economic drivers are the
forces that have determined what mix of these enerspurces we utilize.

Electricity generation worldwide is currently dorated by the combined energy from the fossil
an enormous challenge. Sustainable options areohyolwer, wind, and solar, either as solar
thermal power plants or as photovoltaic power. pAgsent wind energy is a rapidly growing
contributor to electricity generation with annuaktalled capacity figures still increasing by
about 30% per annum. Total world installed windeyation capacity exceeded 100,000 MW in
the summer of 2008, but even this leaves wind asnall although important and growing
overall contributor. As oil and coal prices ingeathe economics of wind power improve and
the wind industry will continue to grow at higheatfor the foreseeable future. Some regions of
Germany have 20% to 30% of their electricity prdehre from wind machines. Wind power
production will become a larger and larger playemiorld electricity generation, and wind's
present growth rate is limited by the number of ofacoturers and their annual production
capacity. The percentage of wind generation thairid can support is also limited by
conventional grid designs, but with pumped storagd other reactive power controls, wind
penetration into grids could be increased.

Biomass & waste: 623
Wind: 2%
Ceothermal: 153
Solar: 1%

Tide & wave: 0%

Renewables 7% Excluding hydre

Hrdre 16% Renewables
Coal 405 -

- Hydro
Muclear
. GQas
Muclear 16% :
Gas 20% Ol 7%
| Fig. 25-2: World electricity by energy source (EA2004). -~ { Deteted: 6
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Lifetime of a vehicle is defined as the time fratart of usage until end of vehicle life.
The end of vehicle life depends on the individuatidion of the car owner whether the car
will be sold to other persons or markets or the wiir be recycled according to existing
legislation. Therefore lifetime of a vehicle iswalys an expert guess and can not be
measured or defined precisely [7, 8].

o Useful life:

Reference Comment

Europe| European Union: The whole vehicle durability test represents|an
(EC) 692/2008 (Euro 5/Euro 6)| ageing test of 160 000 kilometatsven on a test
ANNEX VII track, on the road, or on a chassis dynamomgter.
VERIFYING THE As an alternative to durability testing, |a
DURABILITY OF POLLUTION | manufacturer may choose to apply the assigned
CONTROL DEVICES deterioration factors from the following Tab.
(TYPE 5 TEST)

For ISC checking vehicles are selected up to
ANNEX I 100.000 kmor 5 years
IN-SERVICE CONFORMITY
USA | Code of Federal Regulations | The full useful life for all LDVs, LDT1s and

(CFR): LDT2s is a period of use of 10 years or 120,000
PART 86 - CONTROL OF miles, whichever occurs first.
EMISSIONS For all HLDTs, MDPVs, and complete heavy-
FROM NEW AND IN-USE duty vehicles full useful life is a period of 11
HIGHWAY years or 120,000 miles, whichever occurs first.
VEHICLES AND ENGINES This full useful life applies to all exhaust,
(CONTINUED) evaporative and refueling emission requirements
except for standards which are specified to gnly
§ 86.1805-04 be applicable at the time of certification.

Manufacturers may elect to optionally certify a
test group to the Tier 2 exhaust emission
standards for 150,000 milg® gain additiona|
NOX credits, as permitted in § 86.1860-04(g)} or
to opt out of intermediate life standards |as
permitted in § 86.1811-04(c). In such cases,
useful life is a period of use of 15 years|or
150,000 miles, whichever occurs first, for all
exhaust, evaporative and refueling emission
requirements except for cold CO standards [and
standards which are applicable only at the time
of certification.

For automotive LCA, EUCAR agreed to base the pagmecar assessments on 150.000 km.
However, it is common practice of OEMs to applyfetiént mileages in different vehicle
segments.

» Life cycle:
Life cycle is defined as the consecutive and limieed stages of a product system, from raw

material acquisition or generation from naturabreses to final disposal [9].
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Integrated approacimeans the adoption of a comprehensive strategghiimg all relevant
stakeholders (i.e. vehicle manufacturers, oil/&igpliers, customers, drivers, public authorities,
etc.). The underlying assumption in support ofhsan approach is that improvements can be
achieved more efficiently by exploiting the synesyiof complementary measures and
optimising their respective contributions rathearthby focusing on improvements in car
technology alone. An integrated approach would idiefor:

Greater potential for environmental benefit wherrenelements of the system are covered;
Greater potential for the identification of the rrosest effective options;

Policy coherence giving more scope for synergiesaidance of perverse effects;

A fair distribution of the burden between differetakeholders.

The integrated approach implies building links wadttmer policy areas. Some of the measures
which would contribute to environmental benefitsoahave the potential to enhance road safety.
Such synergies should be exploited. The integrapguioach combines further developments in
vehicle technology with an increased use of alt@reafuels, intelligent traffic management,
changes in driving style and car use, and environaflg-related taxation. This requires
partnership between the fuel industry, policy makdrivers and the automotive industry.

[ Deleted: 8 }

is based on appropriate criteria to check whethesg methods are comprehensive enough

(environmental aspects covered, system boundanbi® being still applicable and realistic
(data, effort for application, comparability).
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3. EXISTING LEGISLATION, TOOLS FOR HOLISTIC APPROACES AND
ASSESSMENT CONCEPTG&Status 2008)

3.1 REGULATIONS AND STANDARDS
3.1.1. JAPAN
3.1.1.1. TOP RUNNER PRINCIPLE

The "Top runner approa¢hhas been introduced in Japan in 1998 when revisiaglapanese

Energy Conservation Law and consecutive governrogdihances. In summary, the Japanese

Top Runner uses, as a base value, the value @idaeict with the highest energy efficiency on

the market at the time of establishing standardsdch products. Standard values are set taking

into account potential technological improvemergading to better energy efficiency. The

producer is allowed to conform to the standard”ayerage fleein each weight claSghe - /{Delgtem all products should }
manufacturers should produce all vehicles fallintpia class to meehis level of energy achieve

efficiency performangen average though shortage can be compensated/dnaahievement _ - { Deleted: after a certain time }
gained in another weight clasdn case of non-compliance after expiry of theegi transition frame

period, firstly, the manufacturer of the productul be “advised” to ensure the product’s

compliance in a “recommendation” issued to him hg Ministry of Economy, Trade and

Industry (METI)or Ministry of Land, Infrastructure, Transport ahdurism (MLIT). If the non-

compliance continues, the manufacturer will be lelngled by a system of marking poor

performing products and may potentially be pendlisdf penalised, such sanctions would

amount up to a maximum of 1 Mio. Yen, that is sord®0 Euro. We are not aware of any

penalties issued to dateThe Japanese top runner mainly works with a “nameé shame”

marking scheme.

Compliant products may be labelled voluntarily undlee top runner approach. Therefore,
labelling can vary between products belonging ® ¢hme targeted product group. 21 product
groups are targeted by the top runner in Japandiray automotive applications.

The Japanese top runner focuses on the energytagpely. The approach does not restrict- { Formatted: Justified )
market access for any product, whether the paatigpdoduct meets the target standard or not.
The credit system above mentioned keeps diversityakers by giving makers flexibility in the _ - -| Deleted: The Japanese top

. . - o f runner mainly works with a
achievement of objectives. In addition, the Japartep runner cooperates with some other | . = =" " marking

measures, such as labelling, tax incentives, absidiary, and achieves a good effect. scheme.
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3.1.1.2. EXHAUST GAS EMISSION

Tab. 3.1.1.2-1Exhaust Emission Limit — Gasoline and LPG fuelethicles.

10-15 Mode g/km 067/1.27 0.08/0.17 008/0.17 Oct. 2000 Sep_ 2002
11 Mode gltest 19.0/31.1 2.20/4.42 1.4012.50
Mini Com Veh 0-15 Mode o/km 330/6.11 0.13/025 013025 - Oct 2002 Sep 2003
1 Mode aftest 38.0/58.9 3.50/6.40 2.20/3.63 -
Light CV 0-15 Mode g/km 0.67/1.27 0.08/0.17 0.08/0.17 - Oct. 2000 Sep. 2002
1 Mode: a/test 9.0/31.1 2.20/4.42 1401250 -
Medium CV/ 0-15 Made o/km 10/3.36 008017 013/0.25 - Oct 2001 Sep 2003
1 Mode test 4.0/38.5 2.20/4.42 1.60/2.78 -
PC 1.15/1.92 0.05/0.08 0.05/0.08 - Oct. 2005 Sep. 2007
Mini Com Veh 10-15 Mode g/km 4.02/6.67 0.05/0.08 0.05/0.08 - Oct 2007 Sep_2008/ Sep_2007
LcV +11 Mode 115192 0.05/0.08 0.05/0.08 B Oct 2005 Sep_2007
Medium LCY 255/4.08 0.05/0.08 007/0.10 - Oct 2005 Sep 2007
Jco8n 1.15/1.92 0.05/0.08 0.05/0.08 0.005/0.007 Oct. 2009 Oct. 2009/ Sep. 2010
[ev 1 Jicosc gfkm 11662 | 005008 | 005008 | 00050007 | Oct 2009 | Oct 2006/ Sep |
2010Medium LCV 256/408 | 005008 | 007010 | 0.007/0.009 [ ©ct. 2009 | Oct 2009/ Sep. 2010 ]

) Test mode: see pages 42-43 2 PMlimit applied to direct injection gasoline engine to which NOx absorber
3 New PM measurement method; technically modified methods for CO and other gases

Tab. 3.1.1.2-2Exhaust Emission Limit — Diesel vehicles.

[PC=1265kg | 0.63/0.98 0.12/0.24 0.28/0.43 0.052/0.11 Ocl. 2002 Sep. 2004
PC > 1265 kg 10415 Mode | gkm 063/0.98 0.12/0.24 0.30/0.45 0.056/0.11 Oct 2002 Sep. 2004
Light Com Veh 0.63/0.98 0.12/0.24 0.28/0.43 0.052/0.11 Ocl. 2002 Sep. 2004
Med_Com Veh 0.63/0.98 0.12/0.24 0.49/0.68 0.06/0.12 Ocl 2003 Sep. 2004
[NewlongTerm(Mean/Max)  — — " Wwic ]
[PC=1265ka | 1045 Mode 063/0.84 0.024/0.032 0.14/0.19 0.013/0.017 Ocl. 2005 Sep. 2007
PC > 1265 kq " alkm 063/0.84 0.024/0.032 0.15/0.20 0.014/0.018 Oct_2005 Sep. 2007
Light Com Veh 11 Mode 0.63/0.84 0.024/0.032 0.14/0.19 0.013/0.017 Oct. 2005 Sep. 2007
Med_Com Veh 063/0.84 0.024/0.032 0.25/0.33 0.015/0.020 Ocl. 2005 Sep. 2007
JCo8H 0.63/0.84 0.024/0.032 0.08/0.112 0.005/0.007 Oct. 2009 Oct 2008/ Sep 2010
+ gkm [ 063084 | 0024/0032 | 008011 | 00050007 | Oct 2009 [Oct 20097 Sep 2010Medium |
LCV Jcoac | 063084 | 00240032 | 0.15020 | 0.007/0009 | Oct.20107 | 0Oct2009/Sep 20107 |

Test mode: see pages 42-43

Oct 2010 for Medium Commercial Vehicle w/ 1.7 t < GVW = 2 5t or Oct 2008 for Medium Commercial Vehicle w/ 25t < GVW =35t
For vehicles not exceeding 1.265 kg. For vehicles > 1.265 kg: 0.15/0.20

New PM measurement method; technically medified methods for CO and other gases

Other Requirements:

From 2005:

HC is measured as NMHC

Light Weight Commercial Vehicles 1.7 t GVW (diesel and gasoline)

Medium Weight Commercial Vehicles: 1.7 < GVA\B.5 t (diesel and gasoline)

For vehicles powered by fuels other than gasolif&; or diesel:

- Test method is 10.15 mode + JCO8C until 31 M&0hl (28 Feb 2013 for imported
vehicle); after: JCO8H + JC08C

- Emission limits are similar to the relevant 20@hicle regulation

- Application date: domestic vehicle: 01 Oct 20id8ported vehicle: 01 Sep 2010

Test Mode:

Exhaust Emission Level will be calculated as below:

From Oct 2005: 10-15 mode hot start x 0.88 + 11 enwald start x 0.12
From Oct 2008: 10-15 mode hot start x 0.75 + JCO68ercold start x 0.25
From Oct 2009: JC08 mode hot start x 0.75 + JCO8emold start x 0.25
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Mean / Max:

Mean: to be met as a type approval limit and asdyzction average
Max: to be met as type approval limit if sales lass than 2000 per vehicle model per year
and generally as an individual limit in series proiibn

Idle CO & HC — Gasoline and LPG:

Idle CO: 1per cent, Idle HC: 300 ppm

Durability:

PC, truck and bus GVW < 1.7t: 80,000 km
PC, truck and bus GVW > 1.7t; 250,000 km

DF: 10-15 Mode: CO: 0.15; HC: 0.15; NOx: 0.25

JC08 mode: CO: 0.11; NMHC: 0.12; NOx: 0.21

Evaporative Emissions — Gasoline and LPG:

Test similar to EC 2000 Evap test
(1 h hot soak at 27+ 4°C + 24 h diurnal (20-35°C)),
test limit: 2.0 g/test, run on 10-15 Mode (thrends).

Preparation driving cycle for EVAP:
25 sec. Idle + 11 mode x4 + ((24 sec. Idle + 10 enx@l+ 15 mode) x3)

OBD — Diesel, Gasoline and LPG:

Current status: Vehicles to be equipped with OB®Dilar to EOBD requirements
OBD requirement for Passenger Cars and Commereiaiciés with GVW< 3.5 tons from

October 2008

Smoke — Diesel:

4-mode: opacity limit 25per cent; free accelerationit 25 per cent; Max PM: 0.8 m-1
From 2009: diesel 4-mode is abolished.; Max PM:r-%

Fuel quality — Sulphur content:

Diesel: from Jan

2007: 10 ppm

Gasoline: current: 50 ppm; from Jan 2008: 10 ppm

NO, — PM Law:

- {Formatted: English U.S. ]

Tab. 3.1.1.2-3: NOx — PM Law (Applicable in following metropolis: Toky Saitama, Chiba,
Kanagawa, Aichi, Mie, Osaka, Hyogo)

Weight category NOx PM
Diesel PC - 025 g/km 0.026 g/km
Bus & truck GVW = 1.7 ton 0.25 g/km 0.026 g/km
1.7 < GVW =25 ton 0.4 g/km 0.03 g/km
2.5<GVYW =35ton 4 5 g/kwWh 0.09 g/kWh

If a vehicle does not satisfy the regulation lithitannot be registered in the applicable area afte
grace period.
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Grace period from 1st registration:

Diesel PC: 9 years
Small truck: 8 years
Small bus: 10 years

Local Ordinance on Diesel Vehicles — PM EmissioguRation

Tab. 3.1.1.2-4: Local Ordinance on Diesel Vehicles — PM EmisdRagulation

(Applicable in whole area of Tokyo (exclude islaatka), Saitama, Chiba,

Kanagawa)
Diesel truck & bus From Oct 2003 From April 2006
GWW = 1.7 ton 0.08 g/km 0.052 g/km
1.7 < GVYW =25 ton 0.09 g/km 0.06 a/km
2.5 ton < GVW 0.25 g/kWh 0.18 g/kWh

* In case of Tokyo and Saitama only

Vehicles from outside the mentioned area will netdble to operate within the cities unless of
equal standard to city vehicles.

Two exemptions:

- Vehicles less than 7 years old (which must memt mehicle emissions for 7 years from

registration)

- Vehicles fitted with a PM filter

Driving Cycles:
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Fig. 3.1.1.2-1Driving Cycle Japan 11 mode cold cycle.
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10.15

140

120

100

80

-

40 A

(km/h)

20 A

0 n T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
(sec.)

Fig. 3.1.1.2-2Driving Cycle Japan 10.15 mode hot cycle.
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Fig. 3.1.1.2-3New Driving Cycle Japan JC 08.

[ Deleted: updated 21/04/2009 |
/




Tab. 3.1.1.2-5Driving cycle summary.

Time (excl. soak) 1204 s

Distance 8172 m

Max. Speed 81.6 km/h

Ave. Speed 24.4 km/h

Soak Repeated as
hot test

Gear shift (man) Fixed speeds

| 3.1.1.3. FUEL EFFICIENCWYND EFV APPROACH IN JAPAN

| Further information is available in Working papes.NEFV-02-04. o { Deleted: < Explanation needed }
****************************************************************** ™~ >
22 T AN
[ N ‘[Deleted: 1
20 - I Proposal 2015 {Formatted: Font: Not Italic J
gasoline = diesel (JC08)
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X, |
E Standard 2010
914 + gasoline (10.15 mode)
°
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test vehicle weight (= vehicle weight + 110) [kg]

Fig. 3.1.1.3-1Japanese fuel efficiency legislation.
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\ >1.[

Reducing Automobile-Emitted Noise [10]: N

v | < further input expected >

\
. . . . . . . . {Deleted:S J
Reducing motor vehicle and road traffic noise cibusts a major environmental issue.

Automobiles generate various kinds of noise, inclgdthe noise emitted by the engine, the
intake system, the drivetrain, the cooling systamd the exhaust system. In addition, tires
generate tire/road noise. Automotive noise in dapaegulated by standards—on accelerated
running noise, steady running noise, and statioredyaust proximity noise—which have
become progressively more stringent, requiring motale manufacturers to develop the
technologies necessary for compliance. All mothigles manufactured as of September 2003
comply with the latest noise standards
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dBIA Y% (equivalent conversion)
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| Tab.3.1.4-1:  Overview of japan's motor vehicle noise regulatio (for accelerated - {Deleted:s
running noise).
Regulation
EEhE R 1971 1976-1977 1979 1982-1987 | 1998-2001
Large-Sized | Vehicles with GVW=over 3.5 | ____ AWD vehicles, etc. 82
Vehicles tons and maximum engine | Trucks 92 89 86 83 81
output=over 150 kW Buses 81
Medium-Sized | veticles with G¥W=over 3.5 |____ 4WD vehicles, etc. 81
Vehicles tons and maximum engine | Trucks B9 87 86 83 80
output=up to 150 KW Buses 80
Small-Sized | yehicles with GVW=up to 3.5 | Other than | GVW=Over 1.7 76
Vehicles tons mini-vehicles] tons
L]
P GVW=Up to 1.7
_____ ! tans 85 83 81 78 76
Mini-vehicles; "Bonnet” type | 76
i Cab-over-engine type 76
Passenger Cars | vehicles exclusively for the | Qver 6 occupants 76
transport of passengers, with F---- B84 82 81 78
up to 10-passenger occupancy | B occupants or fewer 76
Motorcycles Small-sized motorcycles (over 250cc) Small-sized 86 83 78 75 73
and mini-sized motorcycles (126 73
Motor-Driven | Class 1 motor-driven cycl 71
Cycles and Class 2 motor-driven cyc 79 75 72 71

Motes: 1. In pre-1267 regulations, *150 kW™ reads “200 horsepower.” 2. “4WD vehicles, etc.” includes 4WDs, tractors, and cranes. Sourca: Ministry of the Environment

RECYCLING

3.1.15.

- [ Deleted: 6

Vehicle Recycling and Waste Reduction [10]:

Under Japan’s End-of-Life Vehicle (ELV) RecyclingWw which entered into force in January
2005, automobile manufacturers and importers aspomsible for recovery, recycling and
appropriate disposal with respect to fluorocarbaighags, and automobile shredder residue
(ASR). Compliance with the law will enable ASR lte recycled at a rate of 70% by 2015,
resulting in an automobile recycling rate of 95% (ehicle weight) as compared with the 80%
rate prevailing prior to the introduction of thevla Japan’s vehicle recycling infrastructure as
mandated by its ELV Recycling Law is the first iretworld to administer the entire process of
auto recycling—from ELV recovery to final disposaba-the basis of electronic “manifests” (or
compliance checklists). JAMA itself played a cahtrole in the development and
implementation of this advanced vehicle recycligstem. It also provided financial support for
related software development and continues to Heljpnce system maintenance and
improvements. In line with national efforts to diece, reuse, recycle,” Japan’s automakers are
also striving to design vehicles using lightweigtsterials that are easy to dismantle and recycle,
and to reduce and recycle designated waste prodaneyrated in the manufacturing process. In
2006 the total volume of auto plantgenerated wadstgined for landfill disposal dropped to
6,000 tons, a decrease of 98% from the 1990 lelrlady largely exceeding the 2010 target of
11,000 tons.
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Law for the Promotion of Effective Utilization
of Resources (3R Law)

End-of-Life Vehicle
Recycling Law

Product Design

Waste Management

ELV Recycling

“Reduce” initiatives

For designated products:

- Weight reduction/
Downsizing

- Longer product life

For designated industries:
- Reduction/recycling of
designated waste products
generated in vehidle
manufacturing operations:
1) Scrap metals
2) Casting sand residue

"Reuse” initiatives

"Recycle” initiatives

For designated products:

- Use of recyclable materials

- Ease of dismantling

- Ease of sorting

- Safe recyclability

- Materials identification

- Total waste volume*:
1980 (baseline) 250,000t

20086: 6,000t

(a 98% reduction from 1990)
JAMA target:

11,000t by FY2010

*For landfill disposal, including scrap
metals, casting sand residue, and
other waste.

Distribution, Service and Consumption

- Recovery and recycling of:

1) ASR
2) Airbags
3) Fluorocarbons

Mote: Motoroycles are not covered by
tha ELV Recycling Law

- ‘[Formatted: Tabs: 54 pt, Left }
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3.1.2. USA

In the USA beside the federal regulations Califaméviates from this with an own system.

3.1.2.1.

EXHAUST GAS EMISSION, EPA

Regulation

Reference

Comment

Auxiliary Emissions Control
Devices (AECDs)
& Defeat Devices

40 CFR 86.1809-01, 40 CFR
86.1803-01, 86.1844-01

This regulation requires that vehicle emissi

control system effectiveness be certified in digvin

modes not included in the regulatory test cycles

pns

Compliance Assurance 40 CFR Part 86 subpart S CAPCAP 2000 rule stregmlmes vehicle certificat] c‘)'p
Program 2000 procedures and requires manufacturer funded| "in-
(CAP 2000) use" vehicle testing for evaporative emissions
Onboard Refueling Vapor |40 CFR Part 86 subparts A ;I:1S|ts rrlélsexfgzn;;nttﬁencext;’;hé?'infigz?gsgdjuﬁgd
Recovery (ORVR) (prior to 2001), S (2001+), B P 9

refueling

US EPA MSAT Cold
NMHC
Exhaust Emissions Limits

40 CFR Part 86 Subpart S

US EPA requirements for PC, LDT and MDRPV

Cold NMHC exhaust emissions.

Vehicles are required to be certified to a Cold

NMHC family emissions limit (FEL) rounded
the nearest 0.1 g/mi. Sales weighted fleet ave
requirements of 0.3 g/mi for vehicles up to 6,
pounds GVWR and 0.5 g/mi for vehicles o
6,000 pounds GVWR define the required mix|
individaul FELs

(o]

D00
er
of

US EPA Tier 2
Exhaust Emissions Limits

40 CFR Part 86 Subpart S

US EPA requirements for PC, LDT and MDPV

exhaust emissions

Federal On-Board
Diagnostics
(OBD)

40 CFR, 86.094, OBD,
On-Board Diagnoistics

Manufacturers are required to install an O
system which monitors various exhaust
evaporative emission control components

malfunction or deterioration resulting in exceeglin

various emission thresholds and illuminates
malfunction indicator light (MIL). Thes
requirements apply to all PCs and LDTs.

BD
and
for

a
e

Cold Temperature CO
Emission Standards

40CFR86.094-8(K) & -9(K),
Cold CO for PC & LDT

The cold temperature certification CO standard
20 oF are: - 10 g/mi for PCs

S at

Tier 1 Exhaust
Emission Standards

40CFR86.0XX-8 & -9*, Tier 1

Exhaust Emission Stds

The Tier 1 certification NMHC (nonmetha
hydrocarbon), CO, NOx, and particulate ma|
(PM) emission standards at 50,000 and 100
miles, respectively, are:

-0.25/3.4/0.4/0.08 g/mi -- 0.31/4.2/0.6/0.10 ¢
for PCs,

ne
tter
000

mi

Corporate Average Fuel
Economy
(CAFE)

Federal: 40 CFR, Part 600,
Law: 15 U.S.C. Section 2001

Sets minimum standards for a manufactu
production-weighted average fleet fuel econo
Vehicle fuel economy is established by labora
testing.

The CAFE standard for passenger cars is
mpg.

rers
my.
ory

R7.5

Gas Guzzler Tax

Federal: 40 CFR, Part 600,
Law: 26 U.S.C. Section 4063

For any passenger car sold in the U.S., a taxits
if that vehicles fuel economy does not exceeg
22.5 mpg threshold. The tax increases for mo
with lower mpg. The tax is $1,000 if the vehic

pa
d a
dels
es

fuel economy is between 21.5 mpg to 22.4 mpg,

$1,300 for 20.5 mpg to 21.4 mpg, and increaseg

$7,700 if the mpg is less than 12.4 mpg.

2S to

rage
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Tier Il Standard (cont’d)

Two temporary options available for MY2007-09 digsawered vehicle:

e USO06 opt: Relaxed 4k N@ONMHC std in exchange for 30per cent stricter cosii@oSFTP
NO+NMHC std. Also extends SFTP useful life to 150k.

« High Alt. Option; Bin 7/8 veh. Allowed in-use NGtd of 1.2x the FTP std., when at high alt.

In exchange, must meet Bin 5 PM std.
Iso extends the useful life to 150k for ALL FTP edgests.

New fleet average requirement for NMHC:
» Provisions for carry forward and carry-back of ¢ted

» Prov. for carry-over programs with respect to ie-testing
e Testison FTP cycle at 20 deg F

* Flex fueled vehicles only required to provide assge that the same emission reduction

systems are used on non-gasoline fuel as on gasolin
e LDV <6000 GVWR:
Meet sales weighted fleet average of 0.3 g/makImi
Phase in 25/50/75/100 from MY2010 - 2013
* 6000< LDV < 8500 GVWR and MDPV < 10,000 Ibs
Meet sales weighted fleet average of 0.5 g/makImi
Phase in 25/50/75/100 from MY2012 — 2015

Tab.3.1.2.1-1NO fleet average 0,07 g/mi.
g/mi Bin8 | Bin7 | Bin6 | Bin5 | Bind | Bin3 | Bin2

NMOG 50k 0.100 | 0.075] 0.075 | 0.075
120k | 0125 0.090| 0.090 | 0.090 ( 0.070 | 0.055] 0.010

CO S0k 34 3.4 3.4 34

120k | 4.2 42 42 42 2.1 21 21
NOx 50k 014 | 011 | 0.08 | 0.05

120k | 020 | 015 | 010 | 007 | 004 | 003 | 002
PM 120k | 0.02 | 0.02 | 0.01 | 0.01 0.01 0.01 | 0.01

HCHO 50k 0.015] 0.015] 0.015 | 0.015
120k | 0.018| 0.018)] 0.018 ) 0.018 | 0.011 | 0.011 | 0.004

Tab. 3.1.2.1-2Tier Il Phase_In-Schedule in % (Vehicles < 6060@/WR).

% ‘01|02 |03 |04 | ‘05| ‘06 | ‘07 | ‘08
NLEVY 100 1100|100

(Interim Non-)Tier [, 0.3 NOx avg 518501251010
Tier 11, 0.07 NOx avg 25 | 50 | 75 |100|100

[ Deleted: updated 21/04/2009 |
/




Driving Cycles:

FTP 75
140
120 -
10 Mmut_e Soak
100
£
£
< 60

40 nln |
20 !
| I
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0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

(sec.)
Fig. 3.1.2.1-1Driving cycle FTP 75, EPA Il (also known as: citycle).

Tab. 3.1.2.1-3Driving cycle summary.

Time (excl. soak) 1877 s

Distance 17860 m

Max. Speed 91.2 km/h

Ave. Speed 34.2 km/h

Soak 600 s

Gear shift (man) Specific (with evidence)
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Highway

140

120

100

80

60 (

40

(km/h)

20

0 T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
(sec.)

Fig. 3.1.2.1-2Highway cycle (also known as: Highway Fuel Econdhegt-HWFET).

Tab. 3.1.2.1-4Driving cycle summary.

Time 765 s

Distance 16500 m

Max. Speed 96.4 km/h

Ave. Speed 77.4 km/h

Soak N/A

Gear shift (man) Specific (with evidence)
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3.1.2.2.

EXHAUST GAS EMISSION, CARB

)]

b

Regulation Reference Comment
Enhanceq Cal_|for_n|a Evaporative Regulation adds more stringent evaporative emissiest
Evaporative Emission Standards and - . o -
e procedures, longer vehicle usefull life definiticm,new vehiclg
Emission Test Procedures for 1978 running loss emission standard and test procedure
Regulations and Subsequent )
California Evaporative
g;’;}gﬁgge Eg?;"?;cs(;i?g:;gf 2831 CAP_ 2000 rulefstreamlin;es (;/egiclng certi'f'icatiohn Cfmiwes. fan
Program and Subsequent Model | 'eduires manufacturer - funded "in-use vehicle  fetifor
(CAP 2000) Motor Vehicles, CAP 2000 P '
Impact on Enhanced Evap
California Evaporative
Emission Standards and | LEV Il significantly lowers evaporative emissiorastiards fron
LEV 1l Test Procedures for 2001 | "enhanced evaporative" standards and increasesisgbfil life
and Subsequent Model | definition.
Motor Vehicles
California Refueling
Onboard Emission Standards and
Refueling Vapor Tezt Prgcedures for§9|98 This rule implements new vehicle standards and gestedure
Recovery and Su sequent M.O € |for the control of emissions during refueling
(ORVR) Motor Vehlcles/C_ahforma_
Code of Regulations sectipn
1978
The Supplemental Federal Test Procedure (SFTP)atigus add
on to the current Environmental Protection Agenégderal Tes
SFTP — Procedure (FTP).

Supplemental
Federal Test

CCR Section 1960.1

SFTP contains two new drive cycles (a high speedhegh load -
USO06 cycle and air conditioning on cycl&€03) and standard

Procedures The Federal EPA and California regulations arerinteed with
each other as well as the Federal National Low EimisVehicle
regulation (NLEV).

California On-

Board Diagnostics
I

Manufacturers are required to install an OBD systefrich
monitors various exhaust and evaporative emissiontral

o

Sec.1968.2 components for malfunction or deterioration resgjti in
(OBD Il) & . - L . .
- exceeding various emission thresholds and illuremata
Service 2 .
. malfunction indicator light (MIL).
Information
California
Environmental Title 13, California Code o The content of th_e label is specified in detailtie California
Performance . ; regulations, including that the label must haveeeg border, an
Regulations, Section 1965 - - .
Label a smog score and global warming score printedankbtype.
Specification
CARB LEV I Title 13, Division 3, . .
Exh. Em. Chapter 1, Section 1961 CARB requirements for PC, LDT and MDV exhaust einiss

CARB Zero Em.

Title 13, Division 3,
Chapter 1, Section 1962

CARB requirements for PC and LDV exhaust & evapued
emissions, emissions warranty and advanced teciyelhicles

California Low
Carbon fuel
Standard
Regulation

Draft

LCFS applies to all California transportation fuelStarting
January 1, 2010 the carbon intensity standard dhioalreduce
by 10% by 2020.

)
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| 3.1.2.3. GREENHOUSE GASES AND CAEE
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Fig. 3.1.2.3-1 CAFE (US - 50 States) ,20in10“ and Energy Bilhd8enger Cars.

Energy Bill 12/07
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Fig. 3.1.2.3-2CAFE (US - 50 States) ,20in10“ and Energy Bilight Duty Trucks.
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Fig. 3.1.2.3-3GHG Rule (Cal +and Sect. 177 States) and CAFE (US — 50 States).

Tab. 3.1.2.3-1Fleet average GHG emission standards.

Tier My PC/LDT1 LDT2/MDPV
g mile g mile
2009 323 439
Near-Term 2010 301 220
2011 267 390
2012 233 361
2013 227 355
. 2014 222 350
Mid-Term 2015 213 341
2016 205 332

3.1.2.4.

MERCURY LAW

| Key Provisions of L.D. 1921; Signed into law onAgril, 2002

1. Prohibits the use of mercury switches in alliglgls manufactured on or after 1 January,

2003;

2. Requires vehicle manufacturers to establishsteny for the removal and collection of the

mercury-containing parts in old cars before theysarapped.

- Vehicle Manufacturers are required to establisth maintain authorized “consolidation”

facilities geographically located to serve all areithe state by 1 January, 2003;

- New and used car dealerships are not authorizpdrticipate in the system;
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- Manufacturers are required to pay a minimum of @r switch brought to the
consolidation facilities;

3. Vehicles that contain mercury that apply to ekds built on or after July 15, 2002 must have
a label on the driver-side doorpost specifying Whiomponents in the vehicle may contain
mercury.

4. New manufacturer reporting requirements:

- Before 1 January, 2003, vehicle manufacturerseqaired to submit information if they
intend to levy a fee on new vehicles sold in traestincluding the amount charged to
customers, and the basis for charging said amount;

- By July 1, 2004, vehicle manufacturers are reguio report on the number of mercury

switches removed and recycled through the congdaiuéacilities

3.1.3. CHINA
3.1.3.1. CHINA ENVIRONMENTAL REGULATIONS
China - Environmental Regulations
Regulation China
Regulation China nationwide special areas Reference Comment
Fuel consumption standards applied Important Regulation Name:
to M1 vehicles with GVM not more Technical Limits of fuel
than 3500kg. 2 sets of fuel Standards & consumption for light
consumption limits for different M1 Legislations in | duty commercial
models: China Auto vehicles
1. Normal M1 (with MT and Industry;
excluding the following models), Volkswagen Regulation Number:
2. Special M1 (automatic Group China; GB 20997-2007
transmission (AT), or 3 or more Issue: Aug. 2008
CO,/fuel rows of seats or off-road vehicles); China
consumption | 2-phase implementation: Automotive
standards Phase-1 started 07/2005 for new Technologie
approval car models and 07/2006 News;
for in-production car models, Volkswagen
Phase-2 started 01/2008 for new Group China;
approval car models and starting Issue No. 59,
01/2009 for in-production car August 2008;
models. The authorities are Technical
planning to issue Phadk fuel limit Development
in 2011 and to initiate framing in Division (Source:
the year end. CATARC)

~ [ Deleted: ; }
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China - Environmental Regulations

Regulation China

Regulation China nationwide special areas Reference Comment

From July 1st of 2007, the car Beijing has Important Regulation Name:
models for new type approval musitmplemented EU 4 | Technical Limits Measurement
be EU 3 (without OBD) and from | for gasoline Standards & Methods for

July 1st of 2010, the new approval passenger cars sin

car models should be EU 4. The
Chinese authorities are consideri
to draft the national standard simi
or equivalent to EU 5/ EU 6 after
the official publication of EU 5/ EU
6 in Europe.

March 1st of 2008.
dror this
amplementation,
Beijing Municipal
Government
implemented its
local fuel standards
of EU 4 for both

degislations in
China Auto
Industry;
Volkswagen
Group China;
Issue: Aug. 2008

Emissions From
Light-Duty Vehicles
(Iland IV)

Regulation Number:
GB18352.3-2005

E&';i'lon gasoline & diesel
fuels since January
1st of 2008.
Shanghai and Pear
River Delta
(Guangzhou/Shenzh
en) are planning to
implement EU 4 for
both gasoline and
diesel cars in the
second half of 2009
or at the beginning
of 2010.
Because of the locglimportant
air pollution Technical
problems, some Standards &
special local areas | Legislations in
beside Beijing, China Auto
including Industry;
Diesel Guangzhou/Shenzhé&/olkswagen
Emissions n, will adopt more | Group China;
stringent regulationgissue: Aug. 2008
for diesel vehicles,
especially more
strict requirements
for the particulate
emissions.
From July 1st of 2008, the OBD | Chendu started to | Important Regulation Name:
system will be requested on the nerequest the OBD on Technical Limits Measurement
approval gasoline car models and the EU 3 cars from | Standards & Methods for
from July 1st of 2009, the OBD | May 1st of 2008, |Legislations in Emissions From
OBD system will be requested on all th awhi(_:h was one yeat China Auto Light-Duty Vehicles
Require- gasoline cars registered nationwid ezar_ller than the Industry; (Iland IV)
ments From July_ 1st of 2010, the OBD _natlonW|de _ Volkswagen _
system will be requested on the neimplementation Group China; Regulation Number:

approval diesel car models and fropian.

July 1st of 2011, the OBD system
will be requested on all the diesel

cars registered nationwide.

Issue: Aug. 2008

GB18352.3-2005
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China - Environmental Regulations

Regulation China

Regulation China nationwide special areas Reference Comment
The existing consumption taxatio China
system for passenger vehicles has Automotive
been in effective since April of Technologie
2006. A new policy takes effect o News;
Sept 1, 2008. The consumption tgx Volkswagen
rate for passenger vehicles with Group China;
Vehicle engine displagement ranging from Issue No. 59,
Consump: 3.0 L to 4.0 will be increased to 25 Augus_t 2008;
tion Tax. percent from the current 15_perce"|t, Technical
and the tax rate for those with ovar Development
4.0 L displacement will be up to 40 Division (Source:
percent from the current 20 perceft. MOF.gov, Aug.
Contrarily, passenger cars with 1.p 13, 2008)
or less displacement range will pay
1 percent of the consumption tax
instead of 3 percent.
The standard is formulated as pe Ministry of Regulation Name:
the Law of the People's Republic pf Environmental | Limits and
China on the Prevention and Protection measurement
Control of Environmental Noise People's Republi¢ methods for noise
Pollution. It is formulated in of China emitted by
reference to the regulation of accelerating motor
. Uniform Provisions Concerning the vehicles
Exterior :
Noise Approval of Motor Vehicles. ' '
Having at Least Four Wheels with| Regulation Number:
Regard to Their Noise Emission GB 1495-2002
(ECE Reg.No.51) of the Economi¢
Commission for Europe of the
United Nations (UN/ECE) and
based on the actual conditions of
motor vehicle products in China.
This Standard specifies a method ISO 22628:2002 | Regulation Name:
for calculating the recyclability rate Road vehicles
and the recoverability rate of a nepv Recyclability and
road vehicle, each expressed as 4 recoverability —
Recycling percentage by mass (mass fractign Calculation method
and in percent) of the road vehicle,
Recovery of | which can potentially be Regulation Number:
End-of-Life |- recycled, reused or both GB/T 19515-
Vehicles (recyclability rate), or 2004/1S022628:2002
(ELV) - recovered, reused or both

(recoverability rate).
The calculation is performed by th
vehicle manufacturer when a new|

D

vehicle is put on the market.
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3.1.3.2. EXHAUST GAS EMISSION

Emission control — EU 3/4 nationwide

- national standard GB18352.3-2005 based on 2003Z76/E

- published by State Environmental Protection Adntiaison (SEPA, now Ministry of
Environmental Protection, MEP) on April 15th of Z)0

- following implementation plan was stated:

e From July 1st of 2007, the car models for new tgpproval must be EU 3 (without
OBD) and from July 1st of 2010, the new approvalmadels should be EU 4;

* From July 1st of 2008, the OBD system will be rexsted on the new approval gasoline
car models and from July 1st of 2009, the OBD systell be requested on all the
gasoline cars registered nationwide;

e From July 1st of 2010, the OBD system will be resiad on the new approval diesel car
models and from July 1st of 2011, the OBD systeth & requested on all the diesel
cars registered nationwide.

Nationwide
New approval
cars

Nationwide
New registered
cars

Beijing
New registered
cars

Guangzhou/
Shenzhen
New registered

cars

Shanghai
New registered
cars

2008

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

EU3

Fig. 3.1.3.2-1Emission control for petrol passenger cars —\de®ar and perspective.
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New registered
cars

No diesel car?

Guangzhou/
Shenzhen EU3
New registered
cars :
Shanghai !
New registered

cars

2008 2009 2010 2011 2012 2013 2014 2015 2016

1

Nationwide :

cars \

1

Nationwide I
cars

1

1

Beijing !

Fig. 3.1.3.2-2Emission control for diesel passenger cars —w@@arand perspective.

MNationwid e
New registered gasoline cars
2007 2008 2009 2010 2011
New registered diesel cars Mationwide

Fig. 3.1.3.2-30BD implementation plan China-wide.

Emission control — other specific issues

« Beijing has implemented EU 4 for gasoline passenges since March 1st of 2008. For this
implementation, Beijing Municipal Government implented its local fuel standards of EU 4
for both gasoline & diesel fuels since Januaryof &008.

« In Chengdu, all the new registered Category 1 ligliticles (refer to the passenger cars with
GVM not more than 2500 kg / seats not more tham@t be EU 3 and equipped OBD since
May 1st of 2008. This movement shows that more made local areas will have the

advancing implementation of the national standards.

» Because of the local air pollution problems, sompecsl local areas beside Beijing,
including Guangzhou/Shenzhen, will adopt more géit regulations for diesel vehicles,

especially more strict requirements for the patéitgiemissions.
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e China authority is planning to draft EU 5/6 stamt$ar Some car makers, e.g. GM China,
already officially announced their development t&f & cars for the Chinese market.

Driving Cycles:
NEDC

140
120

100 -ﬂ
80 I_
60 rj

T

O T T T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
(sec.)

(km/h)

Fig. 3.1.3.2-4NEDC 2000.

Tab. 3.1.3.2-1briving cycle summary.

Time 1180 s
Distance 11007 m
Max. Speed 120 km/h
Ave. Speed 33.6 km/h
Soak N/A

Gear shift (man) Fixed speeds

3.1.3.3. FUEL CONSUMPTION STANDARDS FOR PASSENGERRS
» Standards applied to M1 vehicles with GVM not mitvan 3500kg
» 2 sets of fuel consumption limits for different Miodels:

- Normal M1 (with MT and excluding the following mddg
— Special M1 (automatic transmission (AT) or 3 or mxaows of seats or off-road vehicles)
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e 2-phase implementation; Phase-1 Phase-2
new approval car models 07/2005 01/2008
in-production car models 07/2006 01/2009

e The working group on phase-3 fuel consumption Bmitas established already. The draft
limits are expected to be finished by the end @20

16

=== Normal M1 < 3500kg
15

=== Special M1 < 3500kg, automatic
14 transmission, 3 or more rows of seats

13

i .—'_' —
. _D_l_'

e |

10

Fuel consumption [I/200km]

750 1250 1750 2250 2750
Curb Mass [kg]

Fig. 3.1.3.3-1 Standard — Fuel consumption Phase-2 limits.

3.1.3.4. RECYCLING AND RECOVERY OF END-OF-LIFE VEBLES (ELV)
Topics of the phase-3 research project by NDRC/CRTA

The project is divided into three parts, which astated to management methods, banned /
restricted materials and material database. Tleeaet working groups have been established
accordingly.

» Researches on the development of the “Adminiseaules on RRR Rates of Automotive
Products and Banned/Restricted Materials” andelevant calculation methods;

* Survey / study on the banned/restricted matenia@hina auto industry;

» Basic researches and data collection related tma&CAutomotive Materials Data System
(CAMDS).
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Min. 85% recovery rate for M2, M3, M2 and M3 vehicles, incl. Min, 50% Min. 95% recovery rate foe sl

recycle rate for materials. wehicles | incl. Min. 85%
Min. 80% recowery rate for M1 and M1 vehicles | incl. Min. 75% recycle rate for materials. recycle
Mearwvhile prohibition for the use of Ph, Ha, Cd and Cre+, with afew exceptions. rate for materials.

Min. 90% recovery rate for all wehicles,
incl. Min. 80% recycle rate for materials.

Fig. 3.1.3.4-13-phase research projects.

3.1.3.5. CHINA GREEN VEHICLE

The"Green Vehiclécertificatesare based on a set of requirements. All fourifagtes include
the evaluation factorfEmission control (OBD)and"Fuel consumptich
Additionally they include at least one of the feliog criteria:

* CO; emission

e Curb mass

» Exterior and interior noise

* inner vehicle air quality

e« ELV RRR rates, Banned materials, EMI, non-CFC nial®rin AC system, non-ashestos
material, max. vehicle speed, acceleration andbitighability

Often References to GB / GB/Ts given.

There would be four kinds of such certificatiordhina:

1. "Green Vehiclé Certification by China National Accreditation a@ertification Committee
(CNCA). The relevant rule has been implemented f@dn®©9.2006; from Guangzhou Toyota
has been certified;

2. "Green Vehiclé Certification by National Technical Committee fdEnvironment
Management, Standardization Administration of Ch{{@AC). The relevant national
standard is under approval;

3. "Green Vehiclé Certification by Science & Technology and Standaatibn Department,
State Environment Protection Administration (SEPA)The relevant rule has been
implemented at the end of 2005; the so-called Gréehicles have the priorities for
"government purchasifigrom 07.2007. The car models from FAW-VW and SWa're in
the Group Procurement List jointly published by @Edhd the Ministry of Finance (MOF).

4. "Green Vehiclé Certification by Pollution Control Department, tt&tate Environment
Protection Administration (SEPA). The relevanerid under discussion.
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3.1.3.6. NOISE

The standard is formulated as per the Law of thepeé& Republic of China on the Prevention
and Control of Environmental Noise Pollution. dtformulated in reference to the regulation of
Uniform Provisions Concerning the Approval of Modehicles Having at Least Four Wheels
with Regard to Their Noise Emission (ECE Reg.No.bi)the Economic Commission for
Europe of the United Nations (UN/ECE) and basedhmnactual conditions of motor vehicle
products in China. The noise limit for vehicletire standard is to replace that set down in the
standard GB 1495-79. The noise measurement methtite standard is in reference to the
Annex 3 of the Uniform Provisions Concerning thepfgval of Motor Vehicles Having at Least
Four Wheels with Regard to Their Noise Emission EER&g.N0.51/02) (1997) of the UN/ECE
as well as related content of the internationahddad of Acoustics - Measurement of Noise
Emitted by Accelerating Road Vehicles - Engineervigthod (1ISO362: 1998) in its technical
content. The related requirements on the roacgsefor noise test of the standard adopt that of
the stipulation in the Provisions of the Requireteeof Road Surface for the Test of Noise
Emitted by Road Vehicles (1ISO10844: 1994) and wasrgo effect as of January 1, 2005. The
standard is implemented in two different time péasiaccording to the date of manufacture of the
vehicle.

3.1.4. EU & UN-ECE

3.1.4.1. UN-ECE AND EUROPEAN ENVIRONMENTAL REGULATNS

UN-ECE Environmental Regulations European Regulations
Regulation Reference Comment Reference Comment
Airquality: Regulations of ambient
2008/50/EC on air quality in relation to

ambient air quality and | sulphur dioxide, nitrogen
cleaner air for Europe | dioxide and oxides of
nitrogen, particulate
Matter (PMo, PM, ),
lead, benzene, carbon
monoxide and ozone

Regulated

pollutants — roller

bench type

approval

Emissions of ECE R 83-05 Scope: vehicles M1, N1 | Euro 5 & 6: Scope: vehicles M1, M2,

pollutants with MTALW <35t 715/CE/2007 et N1, N2 with reference

according to engine 692/2008/CE mass< 2610 kg

fuel requirements (derogation possible until

2840 kg under specific
conditions)
supplement 1 to 6 - provisions for OBD; implementation measure

emission test based on ECE R 83-05
procedure for except some specific
periodically requirements (limit
regeneration exhaust values; deterioration
aftertreatment factors; durability test
systems; provisions procedure; emission at
for Hybrid vehicles low T°C in Diesel; OBD;
type approval; access to vehicle repair
provisions for gaseous and maintenance
LPG/NG vehicles information; use of

reagent fort he exhaust
aftertreatment system;
flexfuels vehicle...)

[ Deleted: updated 21/04/2009 |
/




UN-ECE Environmental Regulations

European Regulations

Regulation

Reference

Comment

Reference

Comment

ongoing supplement
7

- provisions for
modified particulate
mass measurement
procedures;

- provisions for particle
number measurement

procedures
Smoke (Diesel ECE R 24-03 Scope: all Diesel vehicles  Euro 5 & 6: Scope: vehicles M1, M2,
only) 715/CE/2007 et N1, N2 with reference
692/2008/CE mass< 2610 kg
(derogation possible until
2840 kg under specific
conditions)
implementation measure
based on ECE R 24-03
except some specific
requirements
Consumption and ECER 101 Scope: vehicles M1 Euro 5 & 6: Scope: vehicles M1, M2,
CO, measurement (internal combustion 715/CE/2007 et N1, N2 with reference
engine and hybrid 692/2008/CE mass< 2610 kg

supplement 6

electric powertrain) and
vehicles M1 & N1
powered by an electric
powertrain

the driving cycle is the
one described in the UN
ECE R38 (NM VEG
cycle); regenerating
system taken into accoun

(derogation possible until
2840 kg under specific
conditions) - roller bench
type approval

implementation measure
based on ECE R 101
except some specific
requirements and scopes
(flexfuels vehicles;...)

CO; regulation

nothing up to now

legislation adopted

Scope announced: M1 _

and N1 later on

ELV &
recyclability

End of Life
Vehicles
Recyclability,
recovery & reuse

Heavy metals

nothing up to now

2000/53CE
2005/64/CE

Decision 2008/689/CH

Heavy nsetal
derogations; annex Il of
ELV directive

Noise

ECE R51.02

revision R51.03 towards
2013 (estimation)

2007/34/CE

- -1 Deleted: European project on
going
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3.1.4.2.

EXHAUST GAS EMISSION

Tab. 3.1.4.2-1Euro 3 and 4 Emission Limits.

Limit values
Mass of
Reference Mass of carbon Mass of oxides of Mass of )
mass monoxide (CO) hydrocarbons nitrogen particulate$
(RW) (k) (HO) (NO) (PM)
L. (g/km) Lo (g/km) Ls (9/km Ls (g/km)
Categor Class Petrol Diesel Petijol Diegel PetrplDiesel | Diesel
M@ - All 2,3 0,64 0,20 | - 0,15 0,50 | 0,05
| RW < 1305 2,3 0,64 0,20 - 0,15 0,50 0,05
Euro3 |\, @ | o <RWS 1417 |og0 | 025 - 018 | 065| 007
1] 1760 < RW 5,22 0,95 0,29 - 0,21 0,78 0,10
M@ - All 1,0 0,50 0,10 | - 0,08 0,25 | 0,025
I RW <1305 1,0 0,50 0,10 - 0,08 0,25 0,025
Euro4 |\ @ [ 1S05<RWE 1181|063 | 013 - 010 | 033| 0,04
1] 1760 < RW 2,27 0,74 0,16 - 0,11 0,39 0,06
(1) For compression ignition engines.
(2) Except vehicles the maximum mass of which eas&2500 kg.
(3) And those Category M vehicles which are spedifn note 2.’
Tab. 3.1.4.2-2Euro 5 Emission Limits.
Limit values
Mass of
Refere | Mass of Massof | o Mass of Mass of Number of
nce carbon total methane oxides of articulate matter| particles®
mass monoxide | hydrocarb hvdrocarbo nitrogen D (PM) ?P)
(RM) | (CO) ons (THC) | Y o | (NOY)
(kg) - ns (NMHC)
2
L; (mg/km) (mg/km) Lz (mg/km) | Ly (mg/km) | Ls (mg/km) Ls (#/kg)
g;t; Class Pl |ct [Pl |c|pP |c | P oc PP cl PI | CI
M - All 1000 | 500 | 100 - 68 - 60 180 5,0/4,56 5,0/4|5 6x10'"
| R e | 1000| 500 100| - | 68| - 60| 180 5045 5045 810
1305
N, |1l <RM<|1810| 630| 130| - | 90| - 75| 235 5,045 5,045 6x10
1760
| 8012270 | 740| 160| - | 108 - | 82| 280 5045 5045 610
N, |- All 2270 | 740] 160 | - | 108 - 82| 280| 5,045 5045 {6x10"

Key: Pl = Positive Ignition, CI = Compression Ignition
(1) A revised measurement procedure shall be intred before the application of the 4,5 mg/km livaitue.
(2) A new measurement procedure shall be introdbeéare the application of the limit value.

(3) Positive ignition particulate mass standarddlstpply only to vehicles with direct injectiongines
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Tab. 3.1.4.2-3Euro 6 Emission Limits.

Limit values
Mass of Mass of Mass of
Mass of total non- oxides Mass of Number of
Reference | carbon hydrocarb| Methane | articulate articles®
mass monoxide | Y/ hydrocarb| " P It P
ons nitrogen | matter’(PM) P)
(RM) (kg) | (CO) (THC) ons (NO,)
(NMHC) x
Ly L, Ls L,
(mg/km) | (mg/km) | (mg/km) | (mg/km) | bs (MI/km) L (#/kq)
4
Cate | Class Pl |ci P |c|p |cl|pr|c| B |cl P ce
gory
M - All 1000 | 500| 100 | - 68 - 60 80 5,0/45 5,045 - X161
RM <
1305 1000| 500{ 100| - 68 - 60 80 5,0/4,5 5,045 - 6%x10
1305
Ny 1} <RM< 1810| 630 130| - 90 - 75 105 5,0/45 5,0/45 A ék10
1760
o | R0 | 2270| 740 160| - | 108 - | 82 135 5045 5045 dialp
N, |- Al 2270| 740 160| - | 108 - 8p 125 5,0/45 5,045 - 6&40

Key: PI = Positive Ignition, Cl = Compression Ignition
(1) A revised measurement procedure shall be intred before the application of the 4,5 mg/km livaitue.
(2) A number standard is to be defined for thigstior positive ignition vehicles.
(3) Positive ignition particulate mass standarddlstpply only to vehicles with direct injectiongines.
(4) A number standard shall be defined before 1e®eper 2014.’
(5) A new measurement procedure shall be introdbeéare the application of the limit value.

Driving Cycles:
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Fig. 3.1.4.2-1Driving cycle for European Union (NEDC 2000).
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Tab. 3.1.4.2-4Driving cycle summary.

Time 1180 s
Distance 11007 m
Max. Speed 120 km/h
Ave. Speed 33.6 km/h
Soak N/A

Gear shift (man) Fixed speeds

3.1.4.3. CGQ- EUROPEAN REGULATION

The objective of the regulation is to reach 120ngfikn 2015, as an average for the whole
passenger car fleet (new vehicles), starting irR2@hase-in). This goal is splitted in 130 g/km
based on type approval of M1 vehicles (by mearimpfovements in vehicle motor technology)
and 10 g/km related to the complementary measu&s; (TPMS; LRRT; MAC system

| efficiency; biofuels).

Each car manufacturer has to comply with an ohjeciccording to the CQunction defined as
follows: CQ, = 130 + ax (M - M0Q), compared to the actual averaguissions from new cars sold
in the EU-27. (NB : M = mass in running order; 8,6457; MO = 1372kg).n the case of non
conformity penalties have to be paid.

The phase-in is defined as follows: 65% in 2012078& 2013; 80 % in 2014; 100% in 2015,
| using proportions of new passenger cars regisiaredch year.

New passenger cars with specific £€nissions of less than 50 g/km count as 3,5 cap912
and 2013, as 2,5 cars in 2014, as 1,5 cars in 22d 1 car from 2016 onwards.
| The regulation includes also special rules for caisg E 85.

Eco-innovation technology will be taken into accoun the limitation of 7g/km by car
manufacturer, provided the contribution to the,G€duction is not taken into account by the
| type approval procedure.

| The 2020 target is 95 g/km, depending on an impasessment, planned for 2013, e.g. to - Deleted: In the case of non

reconsider the key parameter (footprint versus raass

conformity penalties have to be
paid.|
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__ -~ | Deleted: Fig. 3.1.4.3-1
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| 3.1.4.4. CQ-LABELLING DIRECTIVE

European Parliament and of the council of 13 De@ni®99 relating to the availability of
consumer information on fuel economy andzmmlssmns in respect of the marketmq of new

The purpose of this directive is to ensure thabrimition relating to the fuel economy andQCO \
emissions of new passenger cars offered for sdlease in the Community is made available to
consumers in order to enable consumers to makef@mied choice.

The labelling directive requires the display ofibdl on fuel consumption and €@missions on\ \‘
all new cars, the publication of national guidestiom fuel efficiency of new cars, the display of\‘

literature. The directive is considered a usedol in raising awareness but its impact has noi\
been visible, with labels of strongly varying gtyin different Member States.

\
\

With the implementation of directive 1999/94/EC oinhational law some Member States \\
introduced a ranking scheme, based on the Eurogeamy Labelling System (A (green) ...

G (red)).

Currently an European Regulation concerning thellsy on tyres (rolling resistance, noise,
wet grip) is in the decision making process.

\

3.1.45. FUEL REGULATIONS

in road and non-road mobile applications for healtid environmental reasons, including the .

\

sulphur free as from 2008. .

\

One new aspect introduced in the amended fueltguditective, adopted in December 2008, the
obligation for motor fuel suppliers to reduce flifd cycle greenhouse gas emissions by 6% in

This can be considered a well-to-wheel agirdar fuels.. The introduction of biofuels; .

10%.
electric vehicles, other alternative fuels, bubaksduction of C@emission related to flaring ar\e \
among the measures that would qualify as meandfibtiie target. .

The simultaneous adopted Renewable Energy Direcitte a target that by 2020 10% ﬁ(bn '

energy) of diesel and petrol should be replaced aligrnatives like biofuels (fulfillin \\\
sustainability criteria), CNG, LPG and electric ias.

A _ Lo

posters at the dealerships and the inclusion dfdfiieiency information in printed promononai\ W

Jn_January 2000 the directive 1999/94/EC [41] (adeehby directive 2003/73/EC) of the - ‘{Deleted:<furtherinput
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3.1.4.6. NOISE

Preliminary: there are several noise sources wbattribute to noise pollution. One of those
comes from the vehicles explaining regulation ohiele external noise.

References

[ Deleted: C ]

- UN-ECE regulation as an equivalence: ECE R51-02

Summary of the requirements
According to both stationary and rolling test prbaees, the level of the external noise of
vehicles is checked.
For the purpose of M1 and N1 vehicle categoriesntlndatory limit values are currently:
- Category M1: 74 dB(A)
(derogation for compression ignition engines amddliinjection engines: 75 dB(A))
- Category N1: 76 dB(A) if the MTALW 2t and 77 dB(A) in other cases.
(MTALW = Maximum Technically Admissible Laden Weigh

Next step:

A new test procedure have been defined in ordéetter evaluate the noise behaviour in urban
conditions. So, based on this procedure and in parallel wighctirrent one, a monitoring phasis
is ongoing in order to allow decision makers tarehew limits.

3.1.4.7. RECYCLING

References

77777777777777777 _ - [ Deleted:
Recyclability, Recovery and Reuse (RRR) 2005/64/E -~ { Deleted: c )
- UN-ECE regulation: no equivalence

O
-

Summary of the requirements

- [ Deleted: C }
The main purpose is to constrain the European Meiages to improve the recycling and - { peleted: s )

the recovery of their ELVS, starting with an objeetof a minimum threshold to achieve for - { Deleted: s )

both:

- recycling: 80 % in 2006 and 85 % in 2015

- recovery: 85 % in 2006 and 95 % in 2015
First results have been published in 2008 as follow
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Europe : valorisation ratio (%) of the EL.Vs
Member States results adressed to the European Congf
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5 - {Deleted: C ]
To contribute to the above targets, the main pwmishe RRR Directive is to constrain the
Cars manufacturers to improve the recyclability ahd recoverability of their vehicles,
starting with an objective at the type approvahafiinimum threshold to achieve for both:
- recyclability: 85 %
- recoverability: 95 %
from 15/12/2008 for New Types and from 15/07/2€d0all types.

Deleted: On 22° Oct 2008, The
I European Parliament backed the
first reading agreement with the
Council regarding the Directive
‘On the promotion of clean and
energy efficient road transport

The process established by the car manufxcdiuterms of:

- Recommended strategy for recycling and recovery, |

- Collection and traceability of the relevant dateeights of the components, chemical | | vehicles. 18 months after
nature of the materials), | st e diectue s

- Calculation of the ratio according to ISO 22628. | The cfi)irective requires contracting

- Compliance with the heavy metals ban (Lead, Merc@gdmium, ChromiumVl) , | enities (public authorities) to tak
except for certain applications under derogation ! | addressing operational GQNO,,

. . , nal

is evaluated by the type approval authorities éachyears. J, ’(;‘g’gjfnoﬁg?m%’;fgfsmgzgr

I when purchasing road transport

! vehicles. Contracting authorities

| can consider including other
environmental impacts.|

‘GREEN PUBLIC PROCUREMENT’ DIRECTIVE |

I

3.1.4.8.

! / Deleted: Member States can d
I, | this byt

’

Y - _Z

Public procurement can be a powerful market mowetife introduction of new technologies.« - - { Formatted: Left

The new Directive 2009/33/EC of 23 April 2009 oe ffromotion of Clean and Energy Eﬁicieﬁt/ {Ptl After: 0 pt, Pattern: Clear

Road Transport Vehicles aims at a broad markebdnttion of environmentally-friendly .

vehicles[45, .
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It requires that energy and environmental impaotset to the operation of vehicles over their
whole lifetime are taken into account in all pureds of road transport vehicles, as covered by
the public procurement directives (Directives 2004EC and 2004/18/EC) and the public
service regulation (Regulation EC N° 1370/2007).

S - {Formatted: Complgx Script }
These lifetime impacts of vehicles shall includéeatst energy consumption, g@missions and | Font: Not Bold, English UK.
emissions of the requlated pollutants of NOx, NMEG@ PM. Purchasers may also consider ’{F°rmatted=5Ub5C“Pt J

other environmental impacts.

Two options are offered to meet the requirements:

1. setting technical specifications for energy andiremmental performance the
documentation for the purchase of road transpdricles on each of the impacts
considerede.g. a certain minimum emission standard)

2. or by including energy and environmental impactthi purchasing decision, whereby:

a. in cases where a procurement procedure is apphiesdshall be done by using
these impacts as award criteria (e.g. maximum &Xassions)

b. in cases where these impacts are monefisedclusion in the purchasing
decision a proposed calculation methodology shall be agglinternalisation of
external costs).

In case of 2D, the lifetime cost for the operatidm vehicle shall be calculated by: ~ <- - - | Formatted: Indent: Before:
P ; 3 . . FE 36 pt, Keep with next, Keep
. determ|n|r_1g (?pt()eratlc(;nal I|fe|t|me fuel congqmphtmllg_j converting it into BNErgY. . | ines together
Consump,tlon ! ase_ on \,/a ges propolse_ In the QJQ- T - ) Formatted: Bulleted + Level:
» determining operational lifetime G@missions and emissions of NOIMHC, " 2 + Aligned at: 54 pt + Tab
and PM \ after: 72 pt + Indent at: 72

\

. L. . . .| et K ith next, Keep i

¢ determining emissions based on standardised Elptesedures for the vehicles E’oget?iiﬁw' ner eepnes
for which such test procedures are defined in Bhé tgpproval legislation. For\\ {Deleted: _ }
vehicles not covered by standardised EU test proresd comparability between | (table 3.1.4.8-1)

different offers shall be ensured by using widedgagnised test procedures, oOr | Formatted: Justified, Bulleted

the results of tests for the authority, or inforimatsupplied by the manufacturer. Tleveld+ ’;"Zggf‘ialtn als
» Converting operational lifetime energy consumptiéf@, emissions and at: 72 pt

emissions of NQ NMHC and PM, into ,costs’ based data providedhsy
legislation (table3.248
» using lifetime mileages defined in the legislatidmot otherwise specified

- {Deleted: 2 J
- { Deleted: (aple 3.1.483) |

This internalisation of external costs into new igkh procurements will improve the
contribution _of the transport sector to the envinent, climate and energy policies of the
Community by reducing energy consumption ,@missions and pollutant emissions. - { Formatted: Subscript )

This Directive is expected to result, in the longemm, in a wider deployment of clean and

energy efficient vehicles. Increased sales wilbheduce costs through economies of scale,
resulting in progressive improvement in the enemg environmental performance of the whole
vehicle fleet.

Member States must transpose it into_national laywd8 months after the date of publication,

when it will enter into force.
"~ Deleted: Tab. 3.1.4.8-1Energy
content of motor fuels.{
Fuel ... [32]
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Tab. 3.1.4.8k: Cost for emissions in road transport (in 200¢¢s). <+ {Deleted: 2 )
CO, NOy NMHC Particulate Matter Formatted: Keep with next, }

Keep lines together

Keep lines together

Deleted: Tab. 3.1.4.8-3

Lifetime mileage of road transpo
vehicles.|

Vehicle categoryf

(M and N categories as defined in
Directive 2007/46/EC)

3.1.49. ENVIRONMENTALLY ENHANCED VEHICLE (EEV) TARGET STANDARD
(HEAVY DUTY VEHICLES)

3-4 €cents/kg| 0.44 €cents/g| 0.1 €cents/g | 8.7 €cents/g - ‘{Formatted: Keep with next, J

The scope of this background document is limitepgassenger cars (vehicles of category 1-1).
But to explain the approach of “target standarte®,EFV concept of directive 88/77/EEC [42]
for Heavy Duty Vehicles is shown here as example.

The Environmentally Enhanced Vehicle (EEV) was acept advocated by the European
Natural Gas Vehicle Association (ENGVA) in 1995heTEEV provided a non-mandatory, target
emissions standard well below the Euro IV, desigimétially to enable national and local
government policy makers to identify clean fuel iekds, and create incentives and laws
favoring their use. It also was intended to bedulg vehicle manufacturers of heavy duty
natural gas engines/vehicles to differentiate theaducts from the typical state-of-the-art diesel
engines, and to provide an additional opporturtgromote their natural gas technology.

The limit values were, compared to the existingodetrequlations:

Tab. 3.1.4.9-1: Heavy Duty Vehicle Standards faedei and Gas Engines and EEVrget

Values (g/kWh) (ETC test cycle)
CO NMHC CH4 NOXx PM*
Euro IV 4.0 0.55 11 3.5 0.03
Diesel
EEV Diesel 3.0 0.40 0.65 2.0 0.02
& Natural
Gas

* _not applicable for natural gas vehicles
** _Environmentally enhanced vehicle

ETC =European transient cycle; NMHC = Non MethBiyelrocarbons; CiH. methane ;

Importantly, the EEV was the first time in Eurogwtt a standard was developed to include a
non-methane hydrocarbon limit value. This was eigflg important for natural gas vehicles,
which normally produced total hydrocarbons in excef the Euro IV limit, but whose total
hydrocarbon carbon emissions consisted of apprdei;naB85% methane, which does not
contribute to smog formation, one of the key consef the hydrocarbon emissions reqgulation.

The EEV proved popular among engine manufactutesglyg after adoption in 1999. The EEV
standard still (as of 2009) is used by manufactussr a benchmark clean fuel vehicle, but The
European Commission has chosen not to include dhdpigroach in the Euro VI regulation.

[ Deleted: updated 21/04/2009 |
/




Deleted: 3.1.5. ENVIRONME
NTAL LABEL SWITZERLANDY
1

Development of an environmental
rating label for cars [11]1

1

In 2007, the Federal Departmen
of the Environment, Transport,
Energy and Communications
(DETEC) decided to continue
development of the energy rating
label for cars, which assesses the
energy efficiency of cars
according to categories on a scale
from Ato G. An environmental
label is to be developed from the
current rating label, which, apart
from the classification of cars intp
efficiency categories, also makes
possible differentiation according
to ecological and especially air
quality criteria. It is planned to
introduce the new environmental
label on 1 January 2010.1

1

The content of the existing energy
label should be transferred to the
future environmental label
virtually without change, though
complemented by additional
information on the environmenta
impact of the vehicle. Included in
the environmental rating are two
assessments that are independen
of one another. The energy
efficiency is appraised according
to the previous seven categories
from Ato G. The same number
of vehicle models is now to be
classified in each category. The
energy section will be
supplemented by an
environmental section in the form
of environmental impact points.
These environmental impact
points will appear on the
environmental label in the form of
figures and graphically, similar tg
what is currently the case on the
energy label for COemissions.
The environmental impact points
derive from the criteria compiled
by the Federal Office for the
Environment (FOEN) for energy
efficient and low-emission
vehicles (Kriterien fur
energieeffiziente und
emissionsarme Fahrzeuge
(KeeF)). The calculation of
environmental impact points
includes emissions of NQHC,
PMyo, CO, CQ, noise and fuel
production.

-

Along with more comprehensive
consumer and fuel consumption
information, the future
environmental label should also
make it possible to take into
consideration further
environmental aspects in the
ecological differentiation of
Cantonal motor vehicle taxes angd
Federal car tax. The Commissign
for the Environment, Town and
Country Planning and

Communications of the[, | 134]
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- [ Deleted: 6 }

- [ Deleted: 6 }

| 315 NDA ,
| 3151. INDIAENVIRONMENTALREGULATIONS
Regulation Reference Comment
CO, Discussion ongoing. Proposals based SIAM presentations
on mass Cetarget lines affective
2010. Less stringent targets compared
to EU.
HC+NO,, CO From April 2005, India State CENTRAL MOTOR Regulation Name:
Light Duty emissions requirements based on | VEHICLES RULES, 1989 INDIA
European Stage Il with the National| (EXTRACTS) EMISSIONS
Capitol Region (NCR) and other Latest amendment NotificationFORECAST -
cities, mandating requirements basedNo. GSR 207(E) dated April |LIGHT DUTY
on European Stage lll. Stage Il 10, 2007
applicable to India State from April
2010. Stage IV applies to the NCR
and 11 cities from Apr 2010. Both
India and NCR have adopted a
modified test procedure with a limit of
90 kph.
OBD The Bharat Stage IV requirements grdraft BS-IV, CMVR draft 2006 Regulation Name:

Requirements

amended to mandate OBD. OBD is
applied in 2 phases, with the OBD
thresholds (identical to the Europea
Stage 11l / IV thresholds) being
applied at the second step.
VEHICLES AFFECTED: All Light
Duty Vehicles (M&N) GVM <=
3500kg

Bharat Stage IV -
proposed inclusion
of OBD

Noise
Requirements

Exterior noise requirements applica
from 1 Jan 2003, 1 July 2003 & 1
April 2005 manufacture.

b{@.S.R.849(E), Environment S
No 56 dated 30 December 20

| Regulation Name:
O2XTERIOR NOISE
REQUIREMENTS

Type Approvel —
CNG Vehicles

Revised requirements for conversio
and retro-fitment of Compressed
Natural Gas (CNG) systems.
Applicable from 19 May 2002.

Regulation Name:
TYPE APPROVAL
OF CNG
VEHICLES

Regulation Number|
NOTIFICATION

NO.853(E) 19 NOV|
2001

Exterior Noise

Drive-by & static noise, equivalent t
70/157/EEC as amended but includ
electric vehicles.

pUN ECE WP29
£S

Regulation Number|
ECE-51.02 Suppl. §

Regulation Name:
EXTERIOR NOISE
- ECE Regulation

Diesel Emissions

System type approval of vehicles
equipped with diesel engines with
regard to the emission of pollutants
the engine. Static steady state test
used for type approval, with free
acceleration test to give a reference|
value for in-service testing. Choice
engine component approval, plus
vehicle installation approval, or in-
vehicle approval. Limits (absorption
coefficients) dependent on engine

by

size. See Regulation for details. Fi

ee

UN-ECE Regulation 24

Regulation Number|
ECE-24 amended t

Regulation Name:
DIESEL SMOKE
EMISSIONS

ECE-24.03 Supp. 2|

[ Deleted: updated 21/04/2009 |
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Regulation Reference Comment

acceleration test result increased by
0.5-1 and marked close to vehicle
VIN plate.

[ Type Approval + | Detailed regulations for type-approvaCMVR 1989 amended to GSRRegulation Name:

In-Service and in-service compliance by all 589(E) 070ct05 CENTRAL
Complience ] vehicles in India. MOTOR VEHICLE
DEFINITIONS (CMVR 2): Vehicle RULES
category definitions are as for EU and Regulation Number(
UN-ECE 1958 Agreement. Smart A03198

Cards used in driving licences, etc.,
must be to ISO 7816 and CMVR

Annex XI.
[ Type Approval + | The MORTH (Ministry of Road MoRTH Regulation Name:
In-Service Transport and Highways) has issued a Amendments to the
Complience ] list of amendments to the Central CMVR

Motor Vehicle Rules (CMVR) based

on the SIAM Road Map and GSR Regulation Number(

172(E). Most changes introduce S.0 589(E)

requirements for construction
equipment and trailers.

| 3152, EXHAUSTGASEMISSION [ peleted:s

Implementation Dates of Euro Emission Specifications for
New Passenger Vehicles

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 |

India Euro | (Bharatl) Euro Il (Bharat Il) Euro Il (Bharat Ill)
(nationwide) 2000 —04/2005 04/2005 — 04/2010 04/2010 -
In cities . " ‘ Euro IIl (Bharat Ill)
Delhi / NCR Euro Il (Bharat 1) 04/2005
. Euro Il (Bharat 1)
Mumbai Euro | (Bharat ) | Euro Il (Bharat I1) | 04/2005
Kolkata and
) Euro | (Bharat I) | Euro Il (Bharat Il) | 2 I(I)IA‘EZBg;,at ol
Chennai
Hyderabad /
Secunderabad, Kanpur, Euro | (Bharat ) Euro I Euro Il Bharat Ilf)
pune’ Sholapur (Bharat 1) 04/2005
and Surat Lucknow
Agra,
AhmEdabad, Euro | (Bharat ) Euro Il (Bharat II) E07® g;sggggat i
Bangalore

Note: *National Capital Region
(1) In India, Bharat norms are the equivalent of Euro norms.
(2) A review in 2006 will determine nationwide specifications post-2010.

Vehicles.




Driving Cycles:

Indian Test Cycle
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| Fig. 3.15.2-2:Indian Test Cycle. _{ Deleted: 6 )
| Tab.3.15.2-1:Driving cycle summary. __— { Deleted: 6 )
Time (excl. soak) 1180 s
Distance m
Max. Speed 90 km/h
Ave. Speed km/h
Soak N/A
Gear shift (man) Fixed speeds
| 3153. ¢c@ | eleted: 6 )
Automotive Industry (SIAM) is going to issue fudfieiency labels at the point of sale as well as
fuel economy brochures. The Indian Standing conemitif Sub committee on Emission under
MoSRTH has proposed GOmits. The limits are based on the kerb weight.
| 3154. NOISE | Deleted: 6 )

Indian noise regulation is basically similar to ERE51.02 with the exception that the tyres need
to have 90% of the residual tread pattern depthiléetin the ECE R-51.02.
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| 3.16. RUSSIA | peleted: 7 )

| 3.16.1. EXHAUST GAS EMISSION __ {Deleted: 7 )

Since April 2006, all vehicles registered in theitery of the Russian Federation must comply
with the Euro Il emission standards. In termshaf hext stage of requirements, a time Tab. has
also been adopted with Euro Ill emission requireida be introduced on January 1, 2008,
followed by Euro IV emission requirements by Jagudr 2010, and Euro V emission
requirements by January 1, 2014:

» ECE R83/04 (Euro 2) since 1.1.2002

e ECE R83/05 (Euro 3) from 1.1.2008 - draft
» ECE R83/05 (Euro 4) from 1.1.2010 - draft
+ Euro 5 from 2014 — draft

| 3.16.2. NOISE __{peleted: 7 )

| 3.16.3. INTERIOR NOISE __ { Deleted: 7 )

| 3.16.4. TYRENOISE __ { Deleted: 7 )

| 3.165. CONCENTRATION OF HARMFUL SUBSTANCES IN THE PASSIGER - {Deleted: 7 )

COMPARTMENT

According the national standard GOST 51206-98

| - {Formatted: Tabs: 54 pt, Left }
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BRAZIL - { Deleted: 8 J

EXHAUST GAS EMISSION - { Deleted: 8 ]
EURO IV
EURO Il CO (g/km) 1.0
EUROI CO (g/km) 2.3 HC + Nox (g/km) [ N.A
5 R = HC + Nox (g/km) | N.A HC (g/km) 0.1
EUROI HC + Nox (gkm) | 0.5 deita/km) Lo Nox (g/km) 0.95
CO (g/km) 2.7 HC (g/km) NA Nox (g/km) 0.15 EVAP (gltest) 2.0
HC + Nox (grkm) | 0.97 Nox (g/km) NA EVAP (gltest) 2.0
e (o] NA EVAP (gltest) | 2.0
Nox (g/km) N.A
EVAP (g/test) 2.0
Gasohol / Alkohol - Normen PL4 = -
PL3 O gkm) pry T —
CO (g/km) 20 | |HC(gkm) 030 | gkm) P
HC (g/km) 0.3 NMHC (g/km) 0.16 | INox (grkm) 0120
Durability 80k NMHC (glka NA :ﬁ: :‘g/;(m) (gkm) 0.25 @) Aldehydes @ (g/km) 0.02
rablity: SShm i Nox (g/km) 0.6 lehydes @ (g/km)| 0.03 P.M. ®(g/km) 0.05
_ s el Aldehydes ® (gkm)| 0.03 | [P.M. ®(gkm) 0.05 | |EVAP ® (gltest) 200
~ HCHO - Formaldehyd P.M. ®(g/km) 0.05 EVAP @ (g/test) 2.0
k z NA. - NotAplicable EVAP @ (g/test) 2.0@
V3
&) (1) - Aplicable for GNV (Natural Gas) Vehicles TIER Il
S) (2) - Aplicable for Gasoline or Ethanol Vehicles CO (g/km) 2.1
() 2 Hour Hot Soak TIER] HC (g/km) NA
(5) -3 day diurnal plus Hot Soak CO (g/km) 2.1 NMHC (g/km) N.A
HC (g/km) NA NMOG (g/km) 0.04
NMHC (g/km) 0.16 HCHO (g/km) 0.009
o] NMOG (g/km) N.A Nox (g/km) 0.12
0% HCHO (g/km) 0.009 Aldehydes @ (g/km) [ N.A
s
70% Nox (g/km) 0.25 P.M. o (g/km) N.A
wd PL3 n%| PL4 PLE Aldehydes @ (g/km)| N.A EVAP @ (g/test) 200
P 0% P.M. ®(g/km) 0.05
20%) EVAP @ (g/test) 2.0
1o 008 008 2007 3008 3008 2010,
| Fig.3.17.1-1 Exhaust gas emission legislation. _ - { Deleted: 8 ]

+ CONAMA Resolution No. 315/2002 PROCONVE L -5

Article 4 As of January 1st, 2009, the following maximum axdtaemission limits for light duty
passenger vehicles (PROCONVE L -5) shall apply:

a) carbon monoxide (CO): 2.0 g/km;

b) total hydrocarbons (THC), only for natural gabicles: 0.30 g/km;

¢) non-methane hydrocarbons (NMHC): 0.05 g/km;

d) nitrogen oxides (NQ for gasoline engines: 0.12 g/km;

e) nitrogen oxides (N for Diesel engines: 0.25 g/km;

f) aldehydes (CHO*), only for gasoline engines @ptcnatural gas): 0.02 g/km;

g) particulate matter (PM), only for Diesel engin@$5 g /km;

h) content of carbon monoxide at idling speed, daygasoline engines: 0.50% vol.

Driving Cycle: FTP75.

| 3.1,7.2. NOISE __ { Deleted: 8 )

Targets CONAMA Resolution No. 272/2000 in line with/157/EWG
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CATEGORY NOISE LEVEL — dB(A)
DIESEL
DESCRIPTION o110 Injection
Direct Indirect
Passenger vehicle up 74 75 74
to nine seats
Passenger vehicle with | PBT up to 2,000 kg 76 T7 76
more than nine seais
Cargo or traction PBT between 2,000 kg
vehicle and and 3,500 kg 77 18 77
multi-purpose vehicle
Passenger vehicle or | Maximum powerJower
multi-purpose wvehicle |than 150 kW (204 HP) 78 78 78
with PBT exceeding
3,500 kg
Maximum power equal
to or exceeding 80 80 80
150 kW (204 HP)
Cargo or traction Maximum power lower
vehicle with PBT than 75 kW (102 HP} 7 Tr 7
exceeding 3,500 kg
Maximum power be-
tween 75 kW (102 HP) 78 78 78
and 150 kW (204 HP)
Maximum power equal
to or exceeding 80 80 80
150 kW (204 HP)

ADR 79/02 Emission Control for Light Vehicles (MdilN) < 3,5 t gross vehicle weight.

Alternative Standards:
ECE R- 83, Revision 3, incorporating the 05 sesieamendments and all amendments up to and
| including Supplement 1 to the 05 series of amendsnen

vehicle weight.

| |Date |Date |Emissi0n standard
| |New vehicles | All vehicles |

\Gasoline | 01.01.2003 | 01.01.2004 | Euro2
\Gasoline | 01.01.2005 | 01.01.2006 | Euro3
\Gasoline | 01.07.2008 | 01.07.2010 | Euro4

Diesel 101.01.2006 | 01.01.2007 | Euro2

Diesel 101.01.2006 | 01.01.2007 | Euro4
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ADR 83/00 — External Noise

Alternative Standards:
For M and N category vehicles, the technical rezmagnts of United Nations Economic

Commission for Europe Regulation No. 51 Uniform Wsmns Concerning the Approval of
Motor Vehicles Having at Least Four Wheels with Bl to Their Noise Emissions,

[ Deleted: 9 }

incorporating the 02 series of Amendments, up tbiaoluding corrigendum 1 to supplement 3
to the 02 series, are deemed to be equivalent gotebhnical requirements of this vehicle
standard.

ADR 81/02 —Fuel Consumption Labelling for Light \ieles

Alternative Standards:
The fuel consumption values and carbon dioxide sionis values declared for the vehicle by the
manufacturer in accordance with the requirement& ERC101, Revision 2 — Amendment 1,
including all amendments up to and including Sumeet 7, are deemed to be equivalent to the
fuel consumption values and carbon dioxide emissigalues specified for that vehicle in

clause 4.3 of this vehicle standard.

3.1.9.

KOREAN EMISSION LEGISLATION

Tab. 3.1.9-1: Gasoline

F. From 2009.1.1

HC Test
Class co NO=x HCHO
Tailpipe Blow-by Evap. Method
=<2.11 ==0.031 ==0.047 ==0.009
Light- A 0g/lrun | ==2g/test
g/km g/'km g/km z/'km
wt. V. | Std1
=<2.61 =<0.044 ==0.036 ==0.011
Small B Og/lrun | ==2g/test
g'km g'km g/km g'km
-sized
==1.06 ==0.031 ==0.025 ==0.005
PC & A 0g/lrun | ==2g/test CVS-75
g'km g'km g/km g'km
T, Std 2 mode
==1.31 =<0.044 ==0.034 ==0.007
Mad- B Og/lrun | ==2g/test
g/km g'km g/km o'km
sized
=<0.625 | =<0.0125 |=<0.00625 ==0.0025
PC& Std 3 Og/lrun | ==2g/test
T g/km z'km g/km o/km
Std 4 Og/km Og/km 0g/km 0g/1 run Og/test Og/km
Large-sized PC & T, =40 =20 =<0.55 ETC
0g/1 run -
XLPC&T g/kwH g/kwH g/lowH mode

- [ Deleted: 9 }
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Tab. 3.1.9-2: Diesel - {Formatted: Underline ]

F. From 2009.9.1

Test
Class Criteria co NOx HC +NOx PM Smoke =
method
Light-wt V., =<0.50 | =<0.18 =<0.23 =< 0.005
Small-sized PC g/km g/km g/km g/km
RW=< | =<0.50 | =<0.18 =<(0.23 =<(0.005
1.305kg | g/km g/km g/km g/km ECE-15 &
Small-
. EUDC
sized T, | 1.305kg
) =<(0.63 | =<0.235 =<(0.295 =<(.005 mode
Mad- <RW== -
. g/km g/km g/km g/km
sized 1,760kg
PC&T
RW= =<0.74 | =<0.28 =<0.35 =<(.005
1.760kg | g/km g/km g/km g/km
1.50 2.0 0.46 0.02 1 ND-13
) K=0.5m
i gkWH | gkWH gkWH g/kWH mode
Large-sized PC &
TXLPC&T
4.0 2.0 0.55 0.03 ETC
gkWH | g/kWH g/kWH g/kWH mode

3.1.10. STANDARDS

There are different interational Standards thistteeto the subject of environmental friendly | 7503421t

products. Most of them are part of the 14xxx sedevering environmental aspects. In this | <#>[ISO 14020, 14062]1

_ ~ | Deleted: |

series only the product related standards aretefdst: . ;#>'S° 22628
° 1ISO 14020/21 - \\ < further input expected >
e |SO 14040/44 N {Formatted:]ustified ]
e SO 14062 Formatted: Justified, Indent:
In_addition ISO 22628 is of interest as referengedarious worldwide regulations covering | Sefore: 0t Buleted + Level

. N + Aligned at: 18 pt + Tab
recyclability. V| after: 36 pt + Indent at: 36

N pt, Tabs: Not at 36 pt

3.1.10.1. 1SO 14020 SERIES - {Formatted: Justified ]

T~

N ‘[Formatted: Font: Not Bold ]

The 1SO 14020 series is of relevance in the disgossround Environmental Friendly Vehicles | rormatted: Justified, keep

(EFV) as an EFV can be seen as an environmentell, [dbclaration or claim. For this type of, | with next, Keep lines together,
N\

- - Tabs: 54 pt, Left
statements the ISO 14020 series is to be followed. L P 8
Formatted: Justified, Keep
Iwith next, Keep lines together }

The frame is covered in 1ISO 14020 about “Environtaketabel and declarations — General
principles.” It is defined that environmental l&ber declarations are any claims that indicate
the environmental aspects of a product or serviegher in form of a statement, symbol etc in
product literature, technical bulletins, advertisor in publicity, amongst other things. The key
principle laid down is that these types of clainiwwdd communicate only verifiable and
accurate information that is not misleading. Thedarlying aim of all these claims is to

‘[ Formatted: Justified ]
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stimulate the potential demand and supply of thweeducts and services. The second important

principle is that all this should never create wassary obstacles to international trade. Other

principles include the required scientific approaitie consideration of all relevant aspects of a

product’s life cycle, transparency and availabitifydata etc.

The following ISO rules specify different typesasfvironmental labels and declarations:

ISO 14021 about Self-declared environmental clgifiype |l environmental labelling). The- -

most interesting section in the context of EFV#hes clarification of the consequences out of
the first general principle of 1ISO 14020 (verifiablnot misleading etc.). Looking at the
complexity of environmental impacts (climate chamagdification, resource depletion, etc.)
any vague or non-specific claim as “environmentéilgndly”, “green”, “earth friendly” etc.
shall not be used.

ISO 14024 about Environmental labelling Type |. isTkype is based on a voluntary,

multiple-criteria_based third party programme thatards a license allowing the use of an
environmental label on products based on life cgolasiderations. This standard repeats the
general rules of the above standards but adds foiedhe environmental label body and
makes clear that a pre-requisite for awarding abellis compliance with environmental and
other relevant leqislation. This later requiremshould be also of relevance for an EFV
definition.

ISO 14025 about Type lll environmental declaratidg®D). This type is based on a

3.1.10.2.

specific rules for one or more product categorigs,in so-called Product Category Rules
(PCR) the requirements for life cycle based envitental declarations are laid down that are
certified by a third party. Again, the rules 0f0S4020/21 are in place but also specific
rules as avoiding comparative assertions as sudiPéhis a collection of life cycle related
environmental information about a product or setvic
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Before: 0 pt, Don't adjust
right indent when grid is
defined, Bulleted + Level: 1 +
Aligned at: 18 pt + Tab after:
36 pt + Indent at: 36 pt,
Don't adjust space between
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ISO 14040 SERIES

e |

The ISO 14040 series is about Life Cycle Assessifss@ vehicle related applications in chap\t\er\

- - {Formatted: Font: Not Bold

Formatted: Justified, Tabs:
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3.2.2.). While ISO 14040 is about the “PrincipledaFramework” the more detailed rules are {Formatted: Justified

covered in 1ISO 14044 called “Requirements and dines’.

ISO 14044 is summarizing the

previous standards ISO 14041, 14042 and 14043ht#mhtbeen established between 1998 and

2000.

An LCA is an environmental management techniquesstmporting decisions by providing

information about the environmental impacts of iispand outputs related to a product system

throughout its life cycle. The product life cyaevers all processes of a product system from

raw material acquisition or generation of natueslaurces to final disposal. This so-called “life

cycle” approach is the base principle of all LCASCA typically does not address the economic

or social aspects of a product, but the life cyaperoach and methodologies can be applied also

on these other aspects (leading to a Life CycleiGp®r a Social LCA). Figure 3.1.10.2-1 is

showing the different parts of an LCA:

Goal and Scope Definition — basically defining tlumctional unit (reference flow) amd- -

system boundaries
Inventory Analysis — is basically the input / outmeompilation of all materials or energies

entering or leaving the product system as definEn/@. Here so-called “elementary flows”

are reported, i.e. those flows without previousildisequent human transformation. (Figure
3.1.10.2-2)

Impact Assessment — is translating and aggregétiese input / output elementary flows in

different _environmental impact categories (e.gmalie change, acidification, resource
depletion)

)
|
|
]
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* Interpretation — is evaluating the data (compleienesensitivity and other checks),
identifying significant issues and draws conclusiorecommendations etc. by underlining
limitations of the study.

N Y

Goal System environment System boundary
and scope
'é Raw material
definition Other acquisition
systems ,
Product Transports
flow A v | 5 Elementary
—— flows
Inventory E
analysis = Interpretation
Elementary Energy
flows ™ supply
A Product
flow Other
Recycling/Reuse systems
Impact

assessment e Waste
treatment

~ @/ - _/

Fig.3.1.10.2-1: | Fig. 3.1.10.2-2: - -{ Formatted: Underiine
Life Cycle Assessment Example of a product system for LCA (SO 14040) ~~ { Formatted: Underiine
Framework: Phases of an LCA|

(1SO 14040)

3.1.103. IsOTrR14062 "= {Formatted Font: Not Bold

‘[Formatted Justified, Tabs:
The ISO TR 14062 series is a technical report abimi¢grating environmental aspects into [ 54 Pt Left

product development”. ISO explicitly notes thatist not applicable as a specification for {Formatted Justified

|
|
)

certification and registration purposes but it déss concepts and current practices relating to
the integration of environmental aspects into pobdiesign and development. Strategic and
business thinking is necessary for its application:

* First of all, integration has to be performed oa #xisting company specific framework of - -| Formatted: Justified, Indent:
Before: 0 pt, Bulleted + Level:

management and product development. - N . 1 + Aligned at. 18 pt + Tab
» Secondly, ISO TR 14062 covers, in particular, tdditton of environmental aspects and | after: 36 pt + Indent at: 36
tools for the framework. However, many other iefiges, like social acceptance or \PbTabs:Notat 36 pt

competition, have also to be taken into considenati

* Thirdly, product systems are often very complex mmelrlinked. Tools for the description of
such complex systems exist, but for a design anéldement engineer, there is a missing
link to the level of his needs for detailing hi®guct.

While all this may make this ISO/TR less relevamt &n EFV _definition it explains that the- - { Formatted: Justified

integration of environmental aspects in vehiclead@yment is already covered.

3.1.104. 1sO22628 . _ -~ { Formatted: Font: Not Bold
*\ \‘{Formatted Justified, Tabs:
The 1SO 22628 “Road Vehicles — Recyclability andc&®erability — Calculation method” is ™~ (54 pt, Left

describing in detail how the vehicle recyclabiléimd recoverability rate is calculated on a {Formatted Justified

|
|
]

vehicle level. The recyclability rate is the par@®me by mass of the new vehicle potentially able
to be recycled, reused or both. The recoverabilitg is the percentage by mass of the new
vehicle potentially able to be recovered, reusetdath. Recovery includes recycling, i.e. is a
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reprocessing of the materials for any purposeseagcling but including also the purpose of
generating energy.
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3.2. TOOLS FOR A HOLISTIC APPROACH

With regard to the analysis of the available litera it has to be stated that a large number of
references, links and information concerning EFY ba located. Often the titles of the articles
or of the websites include ambitious keywords likefficiency of cars’, ‘global warming’,
‘alternative fuels’, ‘sustainability’, ‘energy comsiption and the correlating emission of
greenhouse gases’, ‘well to wheel analysis’, ‘lfedle assessment’ and so on. But the very most
of them do not cover detailed information about #aeious requirements which EFV have to
meet in general nor do the articles comprise cascépw to assess the environmental
friendliness of cars in particular.

Since no comprehensive concept that comprisesfalencing factors is available to evaluate if
a vehicle is an EFV so far, the relevant issueardigg the environmental friendliness of cars
have to be screened and analysed separately in torgeovide the best basis for the feasibility
analysis regarding the development of a holistitcept to determine and classify EFVs.

Before going into detail about the findings con@egnEFV a clear distinction between the
thematic priorities of the sources / literaturanécessary. There are several main categories of
influencing factors which affect EFVs. These catégs concern particularly the energy
consumption and exhaust gases emissions of EFVragidrd to:

» the environmental impact of production, use andyaléreg of the vehicle: lifecycle
considerations (LCA)
» the efficiency of fuels for road transportation:Ike-wheel (WTW) considerations

The analysis is often broken down into stages asch
- pre-chain of the energy provisioning and suppigll-to-tank (WTT) considerations
- operation of the vehicle: tank-to-wheel (TTW) swerations

3.2.1. WELL TO WHEEL APPROACHES

3.2.1.1. EU STUDY “WELL-TO-WHEEL ANALYSIS FOR FUTUR AUTOMOTIVE
FUELS AND POWERTRAINS IN THE EUROPEAN CONTEXT” BY
EUCAR/CONCAVE/RC [2]

EUCAR, CONCAWE and JRC (the Joint Research Centtrth@ EU Commission) regularly
publish a joint evaluation of the Well-to-Wheelseagy use and greenhouse gas (GHG)
emissions for a wide range of potential future faledl powertrain options relevant to Europe in
2010 and beyond [2].

Aside from the above mentioned main stythegrated documentgdditionally two separate

dedicatedreports were publishedone concerning the well-to-tank concerns dhe other - - { Deleted: specia )
dedicated tothe tank-to-wheel aspects. Hence the two topicETWand TTW of the - {Dpeleted: one ]

EUCAR/CONCAVE/JRC study will be covered separatelthe following.

. WTT-Report
The report identifies the potential benefits ofstithting conventional fuels by alternatives.

For a well-to-tank analysis more than 100 pathways examined regarding production,
| transport, manufacturing, distribution and avaligoof fuels on a costing basise. subsidies

[ Deleted: updated 21/04/2009 |




and taxes are not includedTwo scenarios are calculated: One in which tteraative fuel was
introduced or expanded in 2010-2020 and ®timesiness as ustateference scenariavhich
assumed that demand was met by the forecast nigrofentional fossil fuels in the considered
period

As an energy carrier, a fuel must originate frofioran of primary energy, which can be either

contained in a fossil feedstock or fissile materiad directly extracted from solar energy

(biomass or wind power). Generally a given fuet & produced from a number of different

primary energy sources. In the study all fuels prichary energy sources have been included
that appear relevant for the foreseeable futurde Tllowing matrix summarises the main

combinations that have been included.

Tab. 3.2.1.1-1Primary energy resources and automotive fuels.

U ] .
£82 Hir A A AR AR
Resource i8S 9 2 185 E= & < 2 = = 3 ki
Q=0 o S e R Ll = L = w

Crude oil X
Coal xi X X X X
Matural gas Piped X Pl X X X X

Remots x" X A X X X
LPG Remote™ X X
Biomass  Sugarbeet x I

Wheat X X

Wheat siraw X

Sugar cans x

Rapeseed X

Sunflower X

Woody wasie x X X x X

Farmed wood X X X X X X

Organic waste XA X

Elack louor X X X X X
Wind X
Nuclzar X
Electricity X
"withiwknoaut G0y capbure and sequesiTation
! Blogas

A pezaciated with natural gas production

. TTW-Report

In this study the fuel consumption respectively gneenhouse gas emissions COH,;, N,O)

of conventional and alternative fuels as well aggrrain options were compared.he study _ - - { Deteted: Butt

was not carried oytising real vehiclesout rather done on a virtual basis. For this purpmse - { Deleted: with

model vehicle representing a typical European compact 5-seatingsimilar to a VW Golfi’ ~~ ( Deleted: . This was

model) was considered to be tllemmon passengevehicle platform foy comparisonin - "[Deleted: fictitious

combination with a number of power-train optionsg§ab. 3.2.1.1-2) The required data were - { Deleted

i of

calculated by means of computer simulation on #sshof the NEDC Key to the methodology /*{Deleted
and.in order to obtain a valid comparison betwdenviarious power-train/fuel combinations the

: Taking customer
preferences into account

rangeor accelerationrelevant to European customers., whiel retaiingjlar characteristics o\fig'; { Deleted: some

comfort, driveability and interior space. Also thAppropriate technologies (engine, power—trairf{[,e.eted: requirements

and after-treatment) required to comply with retpdapollutant emission requlations in force at \{Deleted:

concerning
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the relevant date were assumed to be installedalli#ifuel consumptions and GHG emissions
were evaluated on the basis of the current Europgemapproval cycle (NEDC).

The study is mainly addressed to future developroéritiel and powertrain options (as from
2010). More detailed information about the basisuits of the study are summarised in the

| correspondingeport. _ - { Deleted: main )
| v ~_ -~ | Deleted: To establish
Tah 221 1.9 Altnmot A friinl and A A rtra e AmtiAne ~evorad ke, T T T T T comparability a common vehicle
Tab. 3.2.1.1-2 Automotive fuel and powertrain options covered by blatform representing the most
EUCAR/CONCAWE/JRC study. widespread European segment of
. passenger vehicles (compact 5-
Powertrains PISI DIsI DICI | Hybrid | Hybrid | Hybrid FC Hybrid | Ref + seater European sedan) was used
PISI DISI DICI Fc | hyb. FC in comtbir)atior; with(a nu_rrnbt;er of
powertrain options (see Tab.
Fuels_ 32112)1
Gasoline 2002 2002 2010+ | 2010+ 2010+ Key to the methodology was the
2010+ | 2010+ requirement for all configurations
Diesel fuel 2002 2010+ 2010+ to comply with a set of minimum
2010+ performance criteria relevant to
European customers while
LPG 220'310[]2_'_ retaining similar characteristics of
- comfort, driveability and interior
CNG Bi-Fuel 2002 space. Also the appropriate
2010+ technologies (engine, powertrain
CNG (dedicated) 2002 2010+ and after-treatment) required to
2010+ comply with regqlateq pollutant
DieselBio-disel bend aiscon egutonsin e s
95/5 2010+ be installed. Finally fuel
Gasoline/Ethanol blend 2002 2002 2010+ consumptions and GHG emissions
95/5 2010+ | 2010+ were evaluated on the basis of the
T current European type-approval
Bio-diesel 2%%1‘* 22{;]1“; cycle (NEDC). |
DME 2002 2010+
2010+
Synthetic diesel fuel 2002 2010+
2010+
Methanol 2010+
Naphtha 2010+
Compressed hydrogen 2010+ 2010+ 2010+ | 2010+
Liguid hﬂrogen 2010+ 2010+ 2010+ | 2010+

PISI: Port Injection Spark Ignition

DISI: Direct Injection Spark Ignition

DICI: Direct Injection Compression Ignition
FC: Fuel cell

-| Deleted: |
The study is mainly addressed t
future development of fuel and
. Results of EUCAR/CONCAWE/JCR Study gg\iv(%rtri/iln opctjlions_I (ZS_frfom )
. More detailed informatio
about the basic results of the study

| General observations and general remarks are s#mmarised in the main
- Both fuel production pathway and powertrain efficig are key to GHG emissions and P!
energy use.

- A shift to renewable/low fossil carbon routes maffeo a significant GHG reduction
potential but generally requires more energy. Jpecific pathway is critical.

- Results must further be evaluated in the context vofume potential, feasibility,
practicability, costs and customer acceptanceeptthways investigated.

A shift to renewable/low carbon sources is curseedpensive - {Format_ted: Bullets and }
- GHG emission reductions always entail costs buh ltigst does not always result in large | Numbering
GHG reductions Deleted: .
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| No single fuel pathway offers a short term routéigh volumes of “low carbon” fuel - {Formatted: Bullets and
- A wider variety of fuels may be expected in the kear Numbering
- Advanced biofuels and hydrogen have a higher piafefttr substituting fossil fuels than
conventional biofuels.
- Optimum use of renewable energy sources such asals®and wind requires consideration
of the overall energy demand including stationgpl@ations.

e The model vehicle is merely a comparison tool andat deemed to represent the European
average, a/o in terms of fuel consumption.

» The results relate to compact passenger car apiphisa and should not be generalized to
other segments such as Heavy Duty or SUVs.

* No assumptions or forecasts were made regardingpditential of each fuel/powertrain
combination to penetrate the markets in the futurethe same way, no consideration was
given to availability, market share and customeeptance.

. The study is not a Life Cycle Analysis. It does iconsider the energy or the emissions
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3.2.1.2. EU-PROJECT: CLEANER DRIVE f"e'ete" %
)

{ Deleted: O

The "Cleaner Drivé&-project [12] was part of a 5th FP European projgdhe Goal of Cleaner {De'eted such as HC/

Drive" was to develop a robust methodology for a vehitwironmental rating for the . | Deleted: NOJ/CO (Summer
. . . \ | smog / Acidification), lands use,
Community. Based on a well to wheels approachah&ing considers: | etc. are also

( Deleted: addressed ]

e Greenhouse gases (@H,;, N;O, O;)
» Air Pollution (CO, NQ, NMHC, SQ, PM10)

Sources for the used data comprise type approvalatal data from the EU-Project “MEET".

Note' The EU- Proiect “Cleaner drive” could also dmnsidered as an assessment concept and
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In 2004 the “Cleaner Drive” rating concept was cangal with another similar rating method
called “Ecoscore” [1343]. As “Cleaner Drive” the “Ecoscore” Jé‘!‘@g is eason a scale of 0— - { Deleted: 14
100 but it was developed for the capital regioBofssels and there is a slight difference in the

exhaust gas components which are ranked (e.g. thenlgouse gas componeng 3 not

monitored and instead of NMHC the total HC is chlted). Moreover in the Ecoscore rating

the issue noise is taken into account. The enmssare weighted with different weighting

factors. Ecoscore also uses type approval datatatelof-the-art data, based on the EU-Project

“MEET".

) WU

As a result of this comparison it could be seeat both ratings are robust and indicate similar
results. In the meantime an update of the Ecogetirey was performed. The weighting factors
are now suited for a mix of urban and extra urbawirenment, where the first version of

Ecoscore was targeted more towards an exclusivédgnuenvironment (e.g. the damage to
buildings was excluded in the update). Some patiist were removed (e.g. aromatic
compounds), and the update uses external costr(iEtto express the impact on air quality.
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An overview of the current Ecoscore methodologstiswn below.

Step 1: Inventory

ﬁ ell-to-Tank

Step 2: Classification
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Step 3: Charcterisation i Step 4: Normalisation : Step 5: Weighting
E;j indirect : :
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[ Weightng factors ]

For communication purposes towards a broad publie important to use a score that is easy to
understand. That's why the total impact (TI) ansformed into a score ranging from 0 to 100, O

Ej, indirect

Ej, sireer

=
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"~ Deleted: Environmental rating
of vehicles with different fuels
and drive trains

representing an infinitely polluting vehicle andOlihdicating an emission free and silent
(40dB(A)) vehicle. The reference vehicle corregfmto an Ecoscore of 70. The transformation
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Fig. 3.2.13-2: Transformation of the Total Impact to Ecoscore {13 -~ { Deleted: 2 )

Ecoscore is used in the three Belgian regions @WallRegion, Flemish region and Brussels
Capital region). For information purposes a biliagwebsite (Dutch/French) is developed:

www.ecoscore.he This website gives rankings, the ecoscore opafisenger cars and allows

you to calculate the ecoscore of your car basetheremissions from the coc (certificate of

conformity) of your car. Ecoscore is also usethimm Flemish Region for purchasing reasons, as
well as cars purchased by the Flemish region as parchased by municipalities. Also the

federal government and the Brussels region plansed ecoscore as purchasing tool. The
Flemish region is also planning to reform registrattax and annual vehicle tax based on the
ecoscore of the car.

Note: The Belgian Ecoscore could also be considaseah assessment concept and ranking from
public authorities (chapter 3.3.1.).

3.2.14. CONCEPT FOR AN ENVIRONMENTALLY FRIENDLY VEHICLEEFV) - { Deleted: 3 )

FROM TNO [BASED ON EFV-02-05] [14]

Starting from the point that the whole chain (WTWabysis) has to be considered when vehicles
are assessed concerning their environmentallydtieess this approach is focused on two key
aspects: energy efficiency and &@missions which both have to be included into the
assessment of EFVs. The TNO concept proposesaaasiem into a part related to the fuel side
and a part related to the vehicle side. For tled $ide, the fuel production or fuel type are
considered by means of G@missions or carbon content from well to wheet, yrgt of energy

at the tank. For the vehicle side, the main attabs the energy efficiency of the vehicle.

In order to evaluate EFVs, the two key aspectsggnefficiency (EE) and COemissions need
to be combined. However, it would help to cleaspansibilities (and therefore facilitate
implementation) if it would be possible to separdtel characteristics form vehicle
characteristics. This concept is visualised inftlewing graph:

Fuel 1
better
(carbon [ Deleted: updated 21/04/2009 |
content) * J
Elec.?
. E85 L
E10
el Vehicle
worse
(Energy

worse better efficiency)



Fig.: 3.2.14-1: Visualisation of an EFV concept with separatioveliicle and fuel

characteristics.

For the concept of the EFV, the following choices proposed:
focus on passenger cars first
pollutant emissions need a minimum standard (er@ &, but could depend on region)
Focus on well-to-wheel Cmissions and energy efficiency
A EFV criteria should be technology neutral

- [ Deleted: 3 }

How to evaluate vehicles as EFV, needs to be cermidin more detail; possible ways include:

500 Average FUEL (default values)
wTwcoz |
oM | % 100 g/km
a00 08
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| Fig.: 3.2.14-2: WTW CQ; emissions versus TTW energy efficiency, but it thesdisadvantage - - { eleted: 3 )

that WTT energy efficiency is not included.
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3.2.15. IEA STUDIES ON IMPROVING VEHICLE FUEL EFEIENCY,

Well to Wheel approaches could play a very impdrtate in defining EFVs. At the same tlm\e*
Tank to Wheel analysis could be considered as ael@ayent of the Well to Wheel approached
when reduction of fuel consumption is concerneder&éfore, Tank to Wheel analysis should\
also attract attentions. The International Enekggncy (IEA) has conducted several studies on
improving Tank to Wheel fuel efficiency to increaseergy security. Following sub-chapters '
describe two IEA studies on policies: the one fehicle fuel efficiency and the one for
efficiency of non-engine components.

IEA STUDY ON REVIEW OF INTERNATIONAL PACIES FOR VEHICLE---
FUEL EFFICIENCY [39]

3.2.1.5.1.

This study has examined fuel efficient vehiclesyirihe points of view of fuel saving potentials,
current_and past policies and measures, and tfffeictieeness of realizing these potentials.
Existing technologies have huge opportunity to iower fuel efficiency. However, these
technologies are not always applied in a way thkéd advantage of their energy efficiency

capabilities.

Various policies and measures to improve vehict @fficiency have been used in most major
countries. Some existing policies and measures werre effective than others because of their
binding power, standard design, standard stringemclystandard related policies. A review of
the history and current status of those policied mreasures leads to a number of conclusions
regarding effective strategies for increasing tied €fficiency of motor vehicles.

Voluntary vs. Requlatory Measures

- {Deleted: 3
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Conclusion:|

The type of criteria (for EFV)
determines the most suitable
graph. Therefore it is needed to
further investigate the most
suitable criteria for the EFV
concept. It would be useful to
compare more example vehicles
to understand better the trade-dffs.
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While both voluntary and requlatory measures ha@nbwidely introduced to improve vehicle
fuel efficiency, the results have been mixed. @&a bne hand, voluntary programs have
generally fallen short of their targets. On theeonthand, mandatory programs produced decent
results, although their effectiveness seems to ks the ways in which the policies were
designed. In most cases, mandatory targets achigedr goals, although in one case, overall
fleet average fuel efficiency deteriorated partgchuse of perverse effects in the standard

design.

As a result of the general ineffectiveness of vtdon programs to constrain vehicle energy
efficiency, there is a general trend away from thelapan switched from a voluntary program to
a regulatory one in 1999 as did Korea in 2005Dé&eember 2008, the European Union adopted
the reqgulation for reduction of GQemission from light-duty vehicles which is mandgto
scheme and will entry into force as from 2012. &kmis also considering such a change.

Regulatory measures could have played a role iardef the ever-increasing trend of fleet
average vehicle weight that can be seen worldwidie.some cases, a regulatory measure
prompted manufacturers to apply innovative techgiel® to vehicles to make them more
efficient rather than bigger and more powerful, #mes heavier.

Attributes of an Effective Standard

The saying, “The devil hides in the details”, applto designing an effective standard. Several
key attributes of effective standards are outlinelbw.

Scope

Both the range of vehicles to which a standard iappih a vehicle category, such as the
passenger car category, and the coverage of vebatiegories are closely related to the
effectiveness of the standard. In general, stalsdaith a broader scope (e.g. covering a greater
range of vehicle types) tend to lead to greaterdagings. However, broadening the scope of a
standard may increase the administrative cost stintg vehicles. Some manufacturers —
especially those of light duty vehicles — can redsiach costs by producing large amounts of the
same type of vehicles. Others (e.g. some smallmeltruck manufacturers) need to find ways to
decrease the costs of the testing, by utilizing mesthods, such as computer simulation, for

example.

With the exception of Japan, standards for heawuy ®ahicles have not yet been introduced.
Based on the Japanese experience, it appearsuittatseandards could result in fuel savings
world wide although some further in-depth analysiseeded to confirm this.

Testing procedures

What makes a good testing procedure? Consumeestette tested fuel efficiency values to be
similar to the fuel efficiency values they expederon road. In order to move in that direction,
test procedures should reflect as many factorsctiife the value of the fuel efficiency as
possible. These requirements must be balancedsidhé increased cost of testing.

Fuel efficiency values are generally tested with $lame or similar test procedures used to test
local pollutant emissions of vehicles. This is eam part because it is an effective way to reduce
the cost of testing and because some technologienproving fuel efficiency can adversely
affect the amount of local pollutant emissions.
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There have also been some efforts to harmoniznat some aspects of testing procedures. This
would be another effective way of reducing costisaalgh it would be very difficult to achieve,
especially in the short term. Eventually therelddue large benefits from an internationally
harmonized test procedure, allowing countries adaine world to use similar libelling systems
and adopt similar regulatory systems (or at legstesns based on similar measurements).

Technology neutrality

Fuel efficiency standards are usually set to regthie same level of efficiency regardless of the
technologies that vehicles adopt. There are, heweases where requirements are established
on the basis of the technology used. In geneediing requirements that favour one kind of
energy efficiency technology over another will disttechnology development.

Requlatory flexibility

Regulatory policies can suffer from being inflexbl Existing regulatory measures generally try
to use a range of mechanisms such as manufaclesdr dveraqging, attribute based targets,
weighted average criteria and credit trading systémincrease policy flexibility. In general,
high degrees of regulatory flexibility allow mordrisgent targets to be met at lower cost
(compared to less flexible approaches). Lead tmosild also be an important factor for

lowering the cost.

Attribute based standards can offer the possibiiitgt standards can get much closer to
economic efficiency and may be more likely to emsgreater fairness among all automakers.
Although they would not necessarily ensure the egent of an overall improvement for
vehicle fuel efficiency (as such standards areemilip weight or size shifts), a standard design
in_which relatively stringent requirements are irs@d on heavier and bigger vehicles could
solve at least part of this concern.

Flexible measures can bring some requlatory costsorder to properly implement a credit
trading system, for example, credits must be trdcked all related data such as registration data
should be available within a short period of time.

Standard Stringency

The effectiveness of a vehicle fuel efficiency si@tal also varies depending on the stringency of
the standard.

There are several approaches to setting the ldvaiogency of a policy. The approach that
guides part of the European Commission and NHT®Al&y is to set the level of ambition at
the point where the increased retail cost of thieioke is offset by savings from reduced fuel
consumption. This cost effectiveness analysis nidpéargely on expectations of existing and
emerging technologies (cost and effectiveness), farahcial considerations such as discount
rates and payback period. An alternative approsithe Japanese Top-Runner programme, in
which stringency is based on the performance ofbws in each weight class on the market.
Under this program, the value of the mass prodwedticle with the highest fuel efficiency is
used as a base value and factors such as fuelgspeiential of future technologies are taken
into consideration afterward.

Given that vehicle manufacturers are global emstitnd fuel efficiency technologies spread
around the globe rapidly, governments could alsik ltw the situation in other countries and
regions for additional guidance. Although detaimlintry-by-country analysis is crucial and
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direct comparison of standard stringency would lwemsiderable challenge in light of different
test procedures and other factors, governmentsdcoahetheless refer to fuel efficiency
improvement rates achieved and targeted in othantdes or regions as a starting point.

Standard-related policies

Finally, the outcome of vehicle fuel efficiency stiards may also vary depending on the
existence of standard-related policies aimed atudéiting demand for fuel efficient vehicles.

Such policies would push manufacturers to prodedecles that meet standards well before they
are required and could act as a disincentive toufaaiurers to produce less fuel efficient

vehicles than standards.

Labelling

Governments have been asking manufacturers tadintelabelling schemes with the hope that
they will lead to fuel savings and various labellischemes have been introduced, though in
isolation these appear unlikely to lead to sigaific fuel efficiency improvements. However,
fuel efficiency labels do help consumers comparbicke choices, and might particularly
influence choices between otherwise similar vekithat have different fuel efficiency ratings.

Financial incentives

Differentiated financial incentives based on tediael efficiency or CQ emissions would be
effective tools to stimulate demand for fuel effici vehicles, particularly when coupled with
good labelling programs. It can provide additiostinulus to producers and consumers to go
beyond simply the attainment of designated tardaish incentives could take the form of a tax
deduction based on the fuel efficient performameefee for less fuel efficient cards or a
“feebate” which is a combination of rebates forlfaficient cars and the fees. Given the fact
that some technologies for improving fuel efficigritave a negative impact on local pollutant
emissions, performance in_reducing local pollut&miissions could also be taken into
consideration when certifying vehicles for finamhdmentives.

3.2.152. |[EA STUDY ON FUEL EFFICIENT ROAD VEHICLENON-ENGINE---
COMPONENTS [40]

There are significant energy savings potentialthentransport sector. Achieving such savings
requires urgent policy attention. Implementatioih appropriate mandatory fuel efficiency
standards for cars and small trucks (light-dutyielel) in all countries is a necessary condition
for achieving the significant energy savings irstBector. However, additional measures are
also needed to realize the savings.

Roughly 20 percent of a motor vehicle’'s fuel isdige overcome rolling resistance of tyres.
Additionally nearly 10 percent fuel is consumed fbe other accessories including those for
cooling and lighting addressed in this paper. @®mobile components, therefore, have high
potential for reduction of fuel consumption and £C&nissions. There is now consensus that
aggressive policies for promoting the deploymentfuél efficient tyres and proper tyre
maintenance, while maintaining safety and so faz#n achieve as much as a 5% reduction in
overall vehicle fuel consumption. Fuel efficiengglicies for cooling cars and vehicle lighting
combined could be as effective as the policiestfoes. The following chart sums up the
potentials calculated in the earlier chapter of gtudy for each type of components.
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Tab.3.2.1.5.2-1: Potential energy savings and, @&mission reductions of non-engine -
components

Tyres Cooling Lighting
Vehicles addressed All road vehicles Passenger cars only All road vehicles
Consumption in 2004 (Mtoe) 300 50 48
Potential energy savings by i
2030 (Mtoe) 70-120 38 45
Potential CO; emissions
reductions by 2030 (MtCO,) 190-320 100 120

Total possible energy savings for the three addesemponents reach 153 to 203 Mtoe, which
corresponds to a reduction of €émissions of 410 to 540 MtCO2. That is about 8%@of the
road vehicle energy use and greenhouse gases @msisgi 2030. The issue of raising energy
efficiency of these components, however, often semm receive low priority in _consumer
information programmes. This is partly becauseegoment responsibility for the components
is often widely dispersed among ministries of tgamgation, industry, and environment.

The IEA thought specific, high-level actions weustjfied and recommended an action on fuel
efficient tyres to G8 leaders in 2006. This recaandation was based on international best
practice and consisted of two elements: maximuowable levels of rolling resistance for major

categories of tyres; and measures to promote piofiation levels of tyres. The St Petersburg

G8 communiqué reiterated that the issue should\estigated further.

Automobile industry and automobile component indusire global industries. Therefore,
experts have reached a consensus that internatp@mapectives including international test
procedures are necessary, at least for effectipbogment of fuel efficient tyres and cooling
systems. Following this, many activities on intdional test procedures such as those for
maximum level of tyre rolling resistance, and intional regulations such as those for
compulsory fitting of tyre pressure _monitoring dms can be expected at international fora
including the International Standard Organizatiod & NECE/WP29.

Given the above mentioned facts, The IEA recommehds governments should consider
adopting new international test procedures for meag the rolling resistance of tyres to set
maximum_rolling resistance limits and for road-vedi tyre labelling. In addition, all
governments, in_cooperation with international amigations including UNECE/WP29, should
consider making the fitting of tyre-pressure moriitg systems on new road vehicles mandatory.
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3.2.2. LIFE CYCLE ASSESSMENT (LCA)

3.2.2.1. GREET Model (DOE USA})}|

_ - [ Deleted: 17 }

The U.S.Argonne research centre has developed"Beeenhouse Gases, Requlated Emissions,
and Energy Use in Transportation Mod@REET) sponsored by the U.S. Department of
Energy (DOE). GREET considers the full life-cyollevehicles combining two platforms:

. The fuel-cycle module (well to wheels analysis regay resource extraction, fuel
production, transport, storage, distribution andkating and vehicle operation)

. The vehicle-cycle module (regarding the energy emussion effects associated with
vehicle material recovery and production, vehi@denponent fabrication, vehicle assembly
and vehicle disposal/recycling)

For a given vehicle and fuel system, GREET canutate:

. Consumption of total energy (energy in non-renewanld renewable sources), fossil fuels
(petroleum, natural gas and coal together), patroJeoal and natural gas.

. Emissions of C@equivalent greenhouse gases - primarily carboridio(CQ), methane
(CH,4) and nitrous oxide (pD).

. Emissions of six criteria pollutants: volatile onimacompounds (VOCSs), carbon monoxide
(CO), nitrogen oxide (N¢), particulate matter with size smaller than 10 rovc(PM10),
particulate matter with size smaller than 2.5 mic@M2.5) and sulphur oxides (0

GREET can simulate more than 100 fuel productiatnyays and more than 70 vehicle / fuel
systems. The GREET software is available at nogeha

For purposes of complying with the California LowrGon Fuel Standard regulation, a regulated
party must choose one of the methods (Method 1 ethil 2) for determining its fuel's carbon
intensity value. Method 1 uses the California-nfiediGREET model (version 1.8b).

3.2.2.2. ACEEE’s Green Book (UQ)q]

- [ Deleted: 18 }

The AmericanCouncil for anEnergy£fficient Economy(ACEEE) publishes 8Green Book —
The Environmental Guide to Cars and Trucks, an annansumer-oriented guide providing
environmental rating information for every new mbdethe U.S. lightduty vehicle marKet
The Green Book is based on principles of lifecyaésessment and environmental economics.
Three areas are examined:
. Manufacturing of vehicle
ACEEE uses statistics, which estimate the averaggeseon of each pollutant per unit of
vehicle weight. These are multiplied by vehiclessigcurb weight) and divided by average
vehicle lifetime mileage.
. Tailpipe emissions (CO, HC, NOPM)
ACEEE adds adjustment factors to the emission ataisdo which a vehicle is certified,
considering that emissions can be higher in realedriving.
. Fuel economy data
Fuel economy data include all emission rates ddedblifecycle.

For assessing environmental harm done by eachtaol|uthe associated costs to society are
estimated. Adding all these results leads to anr&mmental Damage Index (EDX). The EDX
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is converted to a Green Score on a scale of O-b@d0aafivetier class ranking is performed
(Superior, Above Average, Average, Below Average kmfierior).

The vehicles are listed in the categories:

. Best of the year (greenest models in each vehiats)t

. Greenest Vehicles of the year (highest Green Sawesll)
. Meanest Vehicles of the year (worst Green Scoresatly

As a result of the used methodology, most of theselipowered vehicles score “Inferior”
because of their amount of NO

In addition to this, further findings concerningchuconcepts are specified in the literature list,
chapter 6. Notablyl[7] and [L§] are worth mentioning. _ { Deleted: 19 )
o [ Deleted: 20 }

3.2.2.3. LIRECAR PROJECT]

Background

Guidelines for performing automotive LCA were eéisdied by a dedicated LCA working group
of the EuropeanCouncil for AutomotiveR & D (EUCAR) [19]. In a EUCAR research project
cofinanced by the European Commission's researahrgam for ‘'competitive and sustainable
growth'. This specific screening LCA project loaktslight andrecyclablecars' (LIRECAR) in

a generic way, i.e. not one specific vehicle desigh its specific processes.

One guiding principle of this project was the inxerhent of all affected Life Cycle stakeholders
from the very beginning. In an advisory groupliédl cycle stages are virtually represented by
stakeholders. This has been seen to be impodatiié acceptance of the study results, as well
as for enabling an optimal exploitation of the stednclusions throughout the life cycle; group
members included:

. Material & Part Suppliers: Plastiesrope (former APME), Eurometaux, European
Aluminium Association (EAA), European AssociatiohAutomotive Suppliers (CLEPA),
International Iron and Steel Institute (11SI), Imational Magnesium Association (IMA),

. Automotive Manufacturers: Adam Opel AG, Centro Rite Fiat S.C.p.A,
DaimlerChrysler AG, Ford-Werke AG, Regienov Renaltolvo Car Corporation,
Volkswagen AG,

. Environmental Non-Governmental Organisation (NG&jends of the Earth,

. Research: Institute for Prospective Technologitaties, Joint Research Centre, European
Commission (JRC IPTS),

. End-of-Life: European Ferrous Recovery and Recychederation / European Shredder
Group (EFR-ESG).

v __ - | Deleted: 1
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ The description of LIRECAR is
A[![)I’O&Ch taken from [ 11

The goalof the LIRECAR Project is to identify and asseghtiveight design and End-of-Life
options from a pure environmental point of view aiife cycle basis. The goal of the study
implies a comparative assertion of these optionsy Ather aspects (besides life cycle,
lightweight concepts and recycling issues) are a@uthe goal and scope of the study. In
particular, changes in safety or comfort standapdspulsion improvements for GQr user
behavior and acceptance are out of the scope.pip®se is not to generate a general LCA/LCI
data model but to answer specific questions inalydi
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. What are the environmental impacts of lightweigisign options?

. What is the importance of the EOL phase relativetter life cycle phases?

. What are the impacts of End-of-Life technology a#idn in the overall environmental
profile?

In the LIRECAR Project, the system under considenatonsists of three different sets of main
vehicle scenarios. 1000 kg reference vehiclesdriztrange of today's End-of-Life, midsized

vehicles produced in the early 1990's) and 2 ligidivt scenarios of 100 kg and 250 kg reduced
weight (scenarios called 900 and 750, respective#dged on reference functions (in terms of
comfort, safety, etc.) and vehicle concept. Thenacdios represent, by their material break-
down, a broad variety of theoretical lightweightagtgies — in fact up to 7 vehicle concepts are

aggregated in the range of one vehicle scenartte réference vehicle scenario has been set to

ELVs (End-of-Life Vehicles) of today (produced met1990's).

The functional uniis defined as follows: a European, compact-sizied;door gasoline vehicle
for 5 passengers including a luggage compartmennt,adl functions of the defined reference
scenario with a mileage of 150,000 km over 12 yeaosnplying with the same emission
standards.

The system boundarigsclude the whole life cycle from raw material edtion to the final
recycling / disposal stage (Fig. 2.2-1). Howewdue to the goal of LIRECAR and the
complexity of the car as a system, everything itside the system boundaries that is too
company and design specific or associated withigoifcant environmental burden (further
details in Schmidt et al 2004).

Results

In the Fig.s (Fig. 3.2.2.3-1), the grey part in Hwtom of each column stands for the potential
environmental impacts of the production phase. hivithis grey colored section the part below

0 per cent represents the credits given for pradofcthe recycling phase. So, the absolute value

of both sections in total indicates the potenti@linmental impacts of the production phase
without giving credits for EOL products (no usere€ycled materials in production). Looking at
the basic scenario with the extreme End-of-Lifaiagstion of recycling for shredder residue, the
positive impact of recycling (credit minus EOL emi@s) remains clearly below 10 per cent
(often even below 3 per cent) for all impact catezx) with few exemptions, while the share of
the use phase is mainly 90 per cent or higherHferbasic scenario. Only for total waste is the
recycling credit the dominant factor, while the ugbase share is around 50 per cent.
Interestingly, most of these shares are very sinfilathe other EOL scenarios (no recycling or
energy recovery of shredder residue).
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Fig. 3.2.2.3-1 Shares of different life cycle stages lookingl#fierent scenarios (8 examples for
scenarios detailed in (Schmidt et al 2004)- o#wensitivity results may show
different results; minimum or maximum values foffelient LCIA parameters are
not necessarily referring to the same vehicle caitipm per cent of max
reference).

A major challenge of most LCA studies is to condea$f available data without getting non-
transparent for the individual scenarios and impeatiegories. Here, the objective is to
determine whether the lightweight or End-of-Lifechaology variations are relevant for the
different environmental categories. This shouldbly concluded where a significant difference
between lightweight or End-of-Life scenarios canfdoend. Therefore, the question concerning
which differences in the results of the lightweigimid End-of-Life scenarios are actually

significant has to be addressed considering retes@marios altering key assumptions (see Tab.

3.2.2.3-1 for the definition of changed key dataJhis is fairly difficult as there are no
established statistical methods to systematicaltgmnine the significance of LCA results. As a
consequence, other approaches to determine semifichave to be applied. Within LIRECAR,
two different criteria for a significant differenege applied — the criterion 'No overlap' between
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the ranges of the material scenarios and the estriiterion 'Difference larger than material
range'.

- | Formatted: Font: (Default)

Scenarlo AP EP GWP oDP POCP ADP Haz. W Total W \\\ Z:'Innspslg(eg:ﬁeraonr{t:l'zﬂﬁés
Basic Lightweight 0 0 ++ ++ + ++ + 0 \\ New Roman, 12 pt, English
EOL 0 [ 0 0 0 0 0 + LUS
Low emissions limit Lightweight 0 0 ++ ++ + ++ + 0 Formatted: Left, Tabs: 81
EOL 0 0 0 0 0 0 0 + pt, Left
FRV 0.5 Lightweight 0 0 ++ ++ ++ ++ + 0
EOL 0 0 0 0 0 0 0 +
FRV 0.1 Lightweight 0 0 0 ++ 0 ] 0 ]
EOL 0 0 0 0 0 0 0 +
No EOL credit Lightweight 0 0 o + + + 0 0
EOL 0 0 a [} (o} o] 1] 0
No stockpile goods Lightweight 0 0 ++ ++ + ++ + o'
EOL 0 0 0 0 0 0 0 [
Crlterlon: 'No overlap'. A '+ in terms of 'No overlap' means that the minimum value of one vehicle weight or EOL scenario is higher than the
maximum value of ancther weight or EOL scenario
General Note: The lines lightweight' and 'EOL' indicate the differences between different lightweight scenarios (with the EOL treatment being the
same) or different EOL treatments (with the vehicle scenario being the same)
" This result refers to 'Waste to be landfilled/treated' instead of 'Total waste'
Tab. 3.2.2.3-2 Significant differences between the scenarios apglthe criterion 'No overlap _ - - Formatted: Font: (Default)
and difference larger than the material range' Cmes e Roran, 12 2%
- e - - - omplex Script Font: Times
Scenatlo AP EP GWP ODP POCP ADP Haz. W Total W New Roman, 12 pt, English
Basic Lightweight ] 0 + ++ 0 + 0 0 us.
ECL o] 0 0 0 0 0 0 0
Low emissions limit Lightweight 0 0 ++ 0 + 0 0
EOL 0 0 0 0 0 0 0 0
FRV 0.5 Lightweight 0 0 ++ ++ + + 0 0
EOL 0 0 0 0 0 0 0 0
FRV 0.1 Lightweight 0 0 0 0 0 0 0 0
ECL 0 0 0 0 0 0 0 0
No EOL credit Lightweight o] 0 0 0 0 0 0 0
EOL o] 0 0 0 0 0 0 0
No stockpile goods Lightweight 0 0 + ++ 0 + 0 o'
EOL 0 0 0 0 0 0 0 o'

Crlterlon: 'Difference larger than material range'. A '+' means that the difference between the minimum value of one weight or EOL scenario and
another weight or EOL scenario is larger than the largest range between the minimum and maximum value of one of the vehicle or EOL scenarios
General Note: The lines 'lightweight' and 'EOL' indicate the differences between different lightweight scenaries (with the EOL treatment being the
same) or different EOL treatments (with the vehicle scenario being the same)

" This result refers to “Waste to be landfilled/treated” instead of Total waste'

AP — Acidification Potential POCP - Photochemicaidant Creation Potential
EP — Eutrophication Potential ADP — Abiotic Res@uBepletion Potential
ODP — Ozone Depletion Potential Haz W — Hazardoasté/

_ — -| Deleted: Looking at the three
main questions, the following
conclusions are drawn by
LIRECAR:
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| 3.2.2.4. EXAMPLES OFLCA CONCEPTS FROM VEHICLE MANUFACTURERS

The methodological details in applying the life leyconcept are not fully aligned between the

vehicle manufacturer reflecting different vehiclegments, approaches, target groups etc.
Comparability is only given within one study. LGAfor passenger vehicles require several
simplifications and data estimates. The compldarimation may lead to confusion and mis-

leading conclusions by customers and regulatorggrégation of LCA results to a single-score

is not allowed according to ISO14040 (no scientifissis for single-score/biased weighting).

» Mercedes[20]

Mercedes uses Life Cycle Assessments to comparéathst models with their predecessors.
These are based on ISO 14020, 14021, 14040, 14@124962. The examined areas are:

¢ Vehicle Production

¢ Fuel Production

¢ Operation (covered distance: 150 000 km in NEDC)

¢ Recycling

The selected parameters are:

Co, [f] 50,5/50.5

Primé&renergiebedarf [Gl]
Primary energy demand [G]]

CO [ke]

743
124

NO [kg] 45,5/45.5

NMVOC [kg] 110

507 [kg] 40,6/40.6

CH, [kg] 58
GWP 100 [t COx-Aquiv.]
GWP 100 [t GO, equiv.]

AP [kg 50-Aquiv]
AP [kg 80, equiv.]
EP [kg Phosphat-Aquiv.
EP [kg phosphate equiv.
ADP [kg Sb-Aquiv.]
ADP [kg Sb equiv.]

52,2/52.2
73,5/73.5

-]

342

POCP [kg Ethern-Aquiv.]

POCP [kg ethene equiv.] 46,8/46.8

0% 10% 20% 0% 40 % 50% 60% 70% B0% 0% 100%

I Pkw-Herstellung B Kraftstof-Herstellung Fahrbetriel Verwertung
Weh. production Fuel production Operation Recycling
Fig. 3.2.2.4-1 Selected parameters from Mercedes LCA.
The results of the Life Cycle Assessment have eeified and certified by TUV SUD.

Mercedes awards its analysed cars with an Envirateh€ertificate (Umwelt-Zertifikat).
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> VW [21]

| VW also uses life cycle assessments in accordaiitte |80 1440/44 to compare the latest
models with their predecessors. The following asasexamined:

. Engine / transmission manufacture

. Vehicle manufacture

. Fuel supply

. Driving emissions (covered distance: 150 000 kinE#DC)
. Recycling

In a Life Cycle Inventory, data is collected foirpary energy demand as well as for emissions
of CO,, CO, SQ, NOy, NMVCO and CH.

Life Cycle Inventories
Golf A5 1.9 TDI DPF* BlueMotion

[25.01] [Nédkg] [268kg] [531kg) [1Z0kg] [29.4kg] [371.2GJ]
100%

B80%
60%
40%
B l I

Carbon Carbon Sulphur Nitregen Hydro Methane  Primary
dioxide meonoxide dioxide oxides carbons {€H) energy
Q) (==} (50,) (NO,) (NMVOC) demand

. Engina/fransmission manufacture
. Wehide manufacture
. Fuel supply

Driving emissions

Recycling

" Diesel particulate filter

Fig. 3.2.2.4-2Life Cycle Inventories VW.

(CO; equivalents), Photochemical Ozone (Ethene-equitslieAcidification (SO, equivalents)
Ozone Depletion (R11-equivalents) and EutrophicaieQy- equivalents).
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Comparison of environmental profiles of Golf diesel cars (relative)

120%

100% -1% -10% -14%  -16% -28% -30%

sox ]
60%
40%
20%
Global warming Photochemical szone Acidification
potential creation
Predecessor
. Latest Galf
. Golf BlusMation

Fig. 3.2.2.4-3Comparison of environmental profiles of golf diesars (relative).
The results of the Life Cycle Assessment have eeified and certified by TUV NORD.
To provide interested parties with detailed infotiora about the environmental performance of

its vehicles and technologies, VW uses Environmlen@ommendations (so-called
“Umweltpradikat”).
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» Volvo Cars’ Environmental Product Information [22]

Volvo Car publishes an Environmental Product Infation for its vehicles. Information about
environmental management, production, useful lifid eecycling are provided in a life cycle

diagram:

LIFE CYCLE DIAGRAM

All Volvo models come with an environmental product information (EPI), a statement that Volvo was the first car

manufacturar in the word to introduce. Volvo Cars' EP| provides you with a holistic overview of the ways in

which a Volvo car affects the environment throughout its lifecycle. Each indicator shows the position of your
chasen modkl on a scale from the warst o the best case. To read more about Voo Car's activities for a bettar

environmant, please visit www volvocars.com/EP|

ENVIRONMENTAL MANAGEMENT

2007 New C70 2.0D (DPF) Man (6 gear)

Suppliers. 88%
VCC operatlons 98%
Dealerships 16%

WORSTCASE 20% 40% 60% ©50% BEST CASE

PRODUCTION

Solvent emissions 92% 2.4 kglcar

Material utllisation 95.6%

Energy consumption 0% 5.4 Mwh

WORSTCASE EO0% 40% E0% S0% BEST CASE

USEFUL LIFE

Regulated emissions. i 81% 0.124 g'km
HC N/A
NCx 63% 0.183 g'km

Particulate emissions 96% 0.002 g'test

CO, emissions 83% 161 glkm

WORSTCASE 20% 40% 60% 80% BEST CASE

Fuel consumption,

3
combined 6.1 1F100km

RECYCLING

Use of recycled non-

o
metallic materials. 33% 10 kg

WORST CASE E20% a0% E0% 80% BEST CASE

Fig. 3.2.2.4-4Life Cycle Diagram Volvo.

VOLVO
for fite

The purpose of an environmental
management system is to reduce a
company's ervironmental impact. Yobvo
Cars has chosen to detemine how
many suppliers, Volvo Cars (WCC)
operatons and dealerships that have
implemented a certified ervironmental
managament systam according to
EMAS or ISC 14001

The greatar proportion of the
erwvironmental impact of car production
is due 10 solvent emissions, snergy
consumption and material utilisation.
The first graph indicates how much
Walve Cars has reduced solvent
emissions. The second graph indicates
how how much of the preduction
material is utilised in the chosen Volva
model - the rest goes to recycling or
waste. The third graph indicates how
much lower the enengy consumption is
whan pracucing this Volva car
comparad to a competitor.

A car genarates most of its
erwironmental impact during its usaful
lite. Tha three most significant forms of
arwironmental impact aftributable to a
car in service are regulatec emissions,
carbon dicxide smissions, evaporation
of hydrocarbons for petrol cars and
emissions of particulates for diesel cars.
The best case for regulated emissions
is zero and the worst case is a Euro 3
car. The graph for evaporation of
hydrecarbons indicates how many
percent better the car is compared to
current European emission legislation.

The last graph shows the GO -

emissions comparad to the Valvo car
that emits mest and lzast.

Use of recy cled materials is one
important method of reducing the
consumption of finite natural resourcas.
It is estimated that in the best case 20
ka recycled non-metallic material could
be used in anew car - the graph shows
how much thera is in this Valvo car.
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» Ford of Europe’s Product Sustainability Index[23]

Ford uses Life Cycle Assessment (LCA) certifiediagial SO 14040 series to compare a vehicle
with its predecessor respectively the industryqrenfince along the vehicle and fuel life cycle.

50
45 — —
40— /1 H1 — —
35 4
30
25 |
20 _|
15 _|
10 | || | |
Qo
ogoeGHe 20200 902D 6 2D2006 apgeos 20200 QB ogH 20CSpD6 20 20o
EcZc? EFcZc? Fo¥c? Fo¥o? E5Fc? FEFo? EcELd Fofe? Fozed
walZa 8:\12(\15_ maZadl @oaZdl woaal mo=ol WaEal maZEal wmaZal
@smxx *;d,x?é mgd;x,.( gswxé O meh X R stxs cﬂsc),x? ogwxg oﬁ-mxk
Edpg? psSpsE pEpgs pdvogf pspgB pdpgl vepid pEvzd ovEipgd
3038 83558 E30508 232,88 £35;8 3238 Pgoid f3esd Sgsiéd
B B o B e a B k) 2
2 BE ¥ EE 2 ®x B P B EE 2 E & BBy 2 B T BS
e g€ 2 € e ff B oBE @2 FP 2 fE 2 FF 2 FF 2 g¢
g 2 o ke) g k=l 2 k<) =]
T & T T I T o @ &
P EP P Ol Resource ADP Waste Waste
[1CO, eq] [10S0,-eq kgl (kg PO4-eq] [kg Ethene eq] kg R11 eq] depletion [tSh-eq] itotal 1 (hazardous; 1)
[tolleq]

Fig. 3.2.2.4-5 Comparison of environmental profiles of Ford Galdcurrent vs predecessor),
and Ford S-MAX.

In spite of its complexity LCA is not comprehensemough. Therefore, Ford broadens the LCA
assessment to a “Product Sustainability Index” bigimg other environmental aspects and
putting them into perspective looking also at statiand life cycle cost items (Fig. 3.2.2.4-6).
The methodology might be further developed andismleted by indicators for other company
areas (e.g. manufacturing etc.).

Indicator Metric / Method Driver for Inclusion

Environ- Life Cycle Global Greenhouse emissions along the life cycle (CO, and Carbon intensity is the main
mentaland Y equivalent emissions from raw material extraction through | strategic issue in automotive

health Warming production, use to recovery) - part of an LCA accordingto  industry
I1SC 14040
Emissions related to Summer Smog along the life cycle . .
Life Cycle Air Quality = (Ethene and equivalent emissions)- part of an LCA gge::glr::)arﬁecg”:gﬁ;gﬁﬁg
according to SO 14040 2 2
Sustainable Materials = Recycled and natural materials related to all polymers? Resource Scarcity
Substance Vehicle Interior Air Quality (VIAQ) / allergy-tested interior, Substancerisk
Management management of substances along the supply chain management is key
Drive-by-Noise Drive-by-Exterior Noise = dB(A) Main societal concern
) Including EuroNCAP stars (including occupant and P .
Societal? Safety pedestrian protection) Main directimpact
Crowded cities (future issues
Mobility Capability Mobility capacity (seats, luggage) to vehicle size include: diversity - disabled
drivers, etc.)
Sum of vehicle price and 3 years service (fuel cost,
Economics maintenance cost, taxation) minus residual value (note: for
Life Gycle Gost simplification reasons cost have been tracked for one Customer focus,
e LycleLos selected market; Life Cycle Gosting approach using competitiveness

discounting)

1Note: There are, of course, no materials that are inherently sustainable. All materials are linked to environmental, social and economic impacts.
However, recycled materials and renewably grown, natural fibers represent an example of how limited resources can be used in amore sustainable way.
The overriding factor is whether or not these materials have, in their specific application, a lower environmental impact through the product life cycle
than potential alternative materials (see life cycle related PS| indicaters and previous paper [24]).

2Note: The social aspects are being refined and developed for the future. Please note that aspects related to labor, rights etc. are part of other Ford

of Europe sustainability management tools such as the MSI.

Fig. 3.2.2.4-6Indicators of the Ford Product Sustainabilitydrd
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Fig. 3.2.2.4-8: Comparison of LCA results
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3.3. ASSESSMENT CONCEPTS

It has to be taken into consideration that theifigg within the literature review carried out are
addressed to different target groups. Some sodr@egles are focussed on measures related to
e.g. benefits for users of EFVs (for instance: oeduor no charges to enter cities (city-toll) and
financial / tax incentives) and other articles perspecific purposes of consumer information
such as labelling concerns or eco-ratings. Therlaake into account at least gé€missions /
fuel consumption or possibly even pollutant emissiand sometimes noise emissions as well.
Although noise plays an important role it is nonhsiolered as a major concern within these
findings.

3.3.1. CONCEPTS AND RANKINGS FROM PUBLIC AUTHORIT&E

This chapter includes some examples. Further cas@am programs based on governmental
initiatives in order to provide the users with kelet information benefits. This was not
examined within a greater extent within this studil now.

3.3.1.1. ENVIRONMENTAL PERFORMANCE LABEL FROM CARB

In California all new cars beginning with the 20@®del year are required to display an
"Environmental Performantdabel (EP label) [24], providing &mog Scoré and a"Global
Warming Scoré— each having unique environmental impacts.

The EP label scores a vehicle’s global warming smdg emissions from 1 — 10 (in each score)
with the highest scores being the cleanest vebjgii®ns.

Rper——

Eased on yumog
Harring eeclysors
From vehigle
epiradon

Environmental Performance

Prates)

1, chaotde vetiles with higher soorgs:

Eobal Warmdng Score ST O B

9 a

ZEOOrnpan EEEEREERE.
ama

(SRR faen o Gkl

et

The Higber

8 ceam, thi seanr
et i, 10 14 11+
et posble

itk sie
Fghlahis the

elapnenl v

s thyr murkst,

Fig. 3.3.1.1-1 Environmental Performance.

The global warming score reflects the emissionsgafenhouse gases from the vehicle's
operation and fuel production. It is based on gtm of vehicle’s greenhouse gas emissions
which are identified as the G@quivalent value. The measured emissions incl0debon
Dioxide (CQ), Methane (Ch), Nitrous Oxide (MO) and emissions related to the use of air
conditioning. The global warming score ranks eaathicle’s CQ-equivalent value on a scale of
1 - 10 (10 being the cleanest) relative to all otihicles within the current model year. The
scores are also properly adjusted to reflect timribmtion of greenhouse gas emissions from the
production and distribution of the fuel type used.
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The corresponding Tab. shows the 10,@Quivalent levels. The average vehicle available i
California today will get a global warming scoreof

Tab. 3.3.1.1-1Global warming score and G@quivalent levels.

Global Warming Score COy-equivalent

Grams per mile

10 Less than 200

9 200 — 239

8 240 — 279

7 280 — 319

6 320 — 359

S 360 — 399

4 400 — 439

3 440 — 479

2 480 — 519

1 520 and up

Tab. 3.3.1.1-2Smog Score and pollutant levels of non-methargarmic gases (NMOG) and
oxides of nitrogen (N§).

NMOG + NG,
Smog Score Gram per mile**
10 0,000
9* 0,030
8 0,030
7 0,085
6 0,110
5 0,125
4 0,160
3 0,190
2 0,200
1 > 0,356

* A smog score of 9 was given to vehicles certifyitot he California PZEV and ATPZEV
standards based on the longer useful life, zergparative emissions requirements, and
extended warranty for these vehicles comparedhiies certifying the SULEV standards.

| ** Does not include upstream emissions

The Smog Score is based on the smog forming emis$iom the vehicle’s operation and ranks
the pollutant levels of non-methane organic gas¢®l@G) and oxides of nitrogen (N
relative to all other vehicles within the currenbael year. Again the scores will be on a scale
from 1 — 10 with 10 being the cleanest. And aghaaverage vehicle available in California
today will get a smog score of 5.

These scores compare emissions between all vadiadses and sizes with the average new car
scoring 5 on both scales.
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3.3.1.2. GREEN VEHICLE GUIDE FROM THE AUSTRALIAN GZERNMENT

The Green Vehicle Guidp5] is an Australian Government Initiative andbiased on tailpipe
emissions. Two categories are separately weighted:

. Greenhouse Rating (weighting 50 per cent)
The Greenhouse Rating rests upon the @@ission value
. Air Pollution Rating (weighting 50 per cent)

The Air Pollution Rating rests upon the Australmission standards but a precise distinction
into two stages is applied. Stage 1 covers thediution ratings applicable in 2004 and 2005
and stage 2 those applicable from 1 January 2006.

Due to the large sized Tab.s concerning stage Istawgk 2 ratings only some stage 2 data are
depicted below, however the logical configuratisittie same in stage 1.

Tab. 3.3.1.2-1Greenhouse ratings and £€Bmissions.

Greenhouse CO, Emissions Greenhouse CO, Emissions
Rating (combined g/km) Rating (combined g/km)
1o <= 60 5 241 - 260
@ i L] i2
9.5 —  4s .
; = 61 - 80 e 261 - 280
L 81 - 100 — 281 - 300
] 1 L] 12
8.5 * 1.5 N -
: > 101 - 120 — 301 - 320
8 = i - -
h = 121 - 140 b = 321 -340
7.5 B 2.5 - -
: m- 141 - 160 —_— 341 - 360
T ] 2 2 2
b o 161 - 180 b " 361 - 380
[-X- B 18 -
: = 181 - 200 _— 381 - 400
& 201-220 i1 401 - 420
] 1 L] 2
5.5 i 0.5
; o 221 - 240 — 421 - 440

[ Deleted: updated 21/04/2009 |
/




Tab. 3.3.1.2-2Stage 2 Air Pollution Ratings.

Stage 2 Air Pollution Ratings (applicable from 1 January 2006)

Additional GVG

Equivalent Emissions Limits (g/lam)

Air Pollution Fuel Type Vehicle Type' . ADR misions Furo
Rating EM =reference mazs® (kg) compliance reql‘lirelnents Standard HC NOx PA
[ .
t 12 Electnic All Al - - -
Freat
Eurs 4 certification and B .
Petrol, LPG, NG All ADR79/02 = 0.03 nd evond 00335 0.028
B Eurc 4
] ] B .
B Diesel Al ADR79/01 > i 0035 0028 0.00875
PM = 0.00875gkm" e
(RS N— .~ Passenger N _ .
I &E Patiol, LPG, NG Goods canying (RM = 1305) ADET9/02 Euro 4 certification Eurc 4 010 0.08
n n Patrol, LPG, NG Goods canying (1305 <FM = ADE79/02 Euro 4 certification Euro 4 013 010
Best
L
0 w0 Petiol, LFG, NG Goods canymg (FM = 1760) ADR75/02 Euro 4 certification Euro 4 016 011
fel P
- assenger 4 N -
5 Petrol LPG NG canying (RM = 1305) ADR79/01 - Eura 3 0.20 015
L in : Faszenger 2 i 0.25
Ruest  Diasel Goods cantying (RM = 1305) ADET9/01 - Eurc 4 | HC + NOx = 0.35} 0.025
0 0 Patiol Goods canyimg (1305 = FM = 17 ADET9/01 - Eure 3 025 0.18
Bt
Petrol, LPG. NG Goods canyims (RM = 1760) ADR75/01 - Eurc 3 029 0.21
v 0 Dias s canying (1305 = RM < 1 7 . 033
[ Diasal Goods canying (1305 =FM = ADET9/01 Eurc 4 { HC - M0w = 0.39 ) 004
e e . i 039 |
8 4o Diessl Goods canrying (FM = 1760) ADETS/01 - Eurc 4 2 006
s HC = NOx =046 |
[~ S— - Pazsenger s & o " { 0.50 } N
ey Diesel = : = =y ADR79/00 Euro 3 certification Euro 3 005
] m!? Goods canying (RM = 1303) |HC - NOx =0.56
2 Dil Goods canying (1305 = ADR7900  Euro 3 cectification Forid {H - iom -:-066_;3 ‘.' 007
] - Passenzer = ; 5 b
Best  Diasel Coods canrying (RM < 1250) ADET5/00 - Euro 2 HC ~NOx=0.70 0.08
15 ] _ ~ . . 078 |
0 10 Diaszl Guods canying (RM = 1760) ADR79/00 Euro 3 certification Eure 3 e oln
st | HC = NOx =086 |
g1
I 10 Diasal Goods camtying (1250 =RM = 1700) ADETS00 - Euro 2 HC~NOx=1.00 01z
Hagt
R
] jo  Diasal Goods vahicles (RM = 1700) ADE7%/00 - Eure 2 HC+NOx=1.20 017
Bysl
! Pas: icles with a maxa mass graater than 2500kz and, in the case of ADET9/00, vehicles with greater than € seats are. for the purposes of the ennszions

1z

standards treated as goods carrying vehicles. The mazximum o

of a vehicla refers to the unladen vehicl
-alues reprezent 35% of the Enre 4 1

plus 100kz.

for a standard petrol passenger car.

vehicle refers to the maximum laden mass that 13 technically pozsible for that vehicle.

Izmits ave these same 23 per (nt) above and the PM value 13 equivalent to 35% of the Evre 4 hmit for 2 standard diesel passenger car.
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An overall star rating is generated by combining Péllution Score and Greenhouse
Score:

Overall Rating |Combined Air Pollution & Greenhouse Score |
WIrWIw combined score >= 16 |
W WY 15 <= combined score < 16 |
T 14 <= combined score < 15 |
wirwy 11.5 <= combined score < 14 |
W 9.5 <= combined score < 11.5 |
Ty 8 <= combined score < 9.5 |
wWir 6.5 <= combined score < 8 |
Wi 5 <= combined score < 6.5 |
wr combined score < 5 |

Fig. 3.3.1.2-1 Overall star rating.

3.3.1.3. GREEN VEHICLE GUIDE FROM US EPA

The Environmental Protection Agency (EPA) also mltds d' Green Vehicle Guide[26, 27]:
The Guide is designed for cars and trucks and gesvihe user with information about:

. Air Pollution

A score from O to 10 reflects vehicle tailpipe ssmns based on US and California
emission standards:

Air Pollution Score Air Pollution Score
MY 2008 & Earlier MY 2009+
USEPA Califormia Air US EPA Califorma A
Tier 2 Resources Board Tier 2 Resousces Board
Emission LEV II Emission Enussion LEV II Emussion
Scor Stan Standard Score Standard Standard
8 Bm3 - 8 Bm3 -
g Bind ULEVIH 7 Bmd ULEVI
6 B 5 LEVI 6 Bin 5 LEVI
5 Biné LEV I option 1 3 Bin 6 LEV Il option 1
4 Bin7 . 4 Bmn 7 -
3 B 8 SULEV 11 Ig trucks 3 Bmn § SULEV Il 1g trucks
2 Bm 9 ULEV 11 Ig trucks 2 - ULEV II Ig trucks
1 Bin 10 LEV II 1g trucks 1 - LEV II Ig trucks
0 Bin 11 = 0 = e

*Bin 9,10, 11 phased out in MY 2009
Fig. 3.3.1.3-1 Air Pollution Score.
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. Fuel Economy

Starting in model year 2008, EPA tests vehiclesrbyning them under real world
conditions. Effects of faster speed and accelaratig conditioner use and colder outside
temperatures are considered in additional driviydes.

City: Represents urban driving, in which a vehicletésted with the engine
cold and driven in stop-and-go rush hour traffic.

Highway Represents a mixture of rural and interstate vagghdriving with a
warmed-up engine, typical of longer trips in fré@afing traffic.

High Speed Represents city and highway driving at higheresise with more
aggressive acceleration and braking.

Air Conditioning Account for air conditioning use under hot outsicbnditions (95°F
sun load).

Cold Temperature Tests the effects of colder outside temperataresoldstart driving in
stop-and-go traffic.

. Greenhouse gases

The approach reflects the estimates, considerirgiegds in use of a fuel, from production
and refining to distribution and final use; vehiohkanufacture is excluded.

The chart (Fig. 3.3.1.3-2) shows the minimum fumremy (combined city, highway fuel
economy) for each fuel type at each GreenhouseSGaie. The miles per gallon vary by
fuel type because each fuel has a different cacbortent per gallon. This means each fuel
creates different levels of G@missions per gallon. The overall GHG-scoringes to
the WTW emissions.

A score from 0 to 10 reflects the amount of £&0 and CH emissions. The score is
based on the methodology of the Department of BFeI@REET model. (The GREET
model is explained more detailed in chapter 3.2 Qdtegory Life Cycle Assessment)
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Greenhouse Gas Score Criteria MY 2008 & Earlier
Minimum Label MPG (combined)
;i:fe Pounds COZe permile Gasoline Diesel  E85  LPG  CNG'
10 Less than 0.62 k1] 43 23 23 3
9 0.62 to <0.76 kY 36 19 19 26
8 0.76 to <0.90 26 30 16 16 2
7 0.90 to <1.06 2 26 14 14 19
6 1.06 to <1.16 20 23 12 12 17
5 1.16t0<1.28 18 21 11 1" 15
4 12810 <1.43 16 19 10 10 14
3 14310 <152 15 17 9 9 13
2 15210 <1.62 14 16 8 8 12
1 16210 <1.73 13 15 7 7 "
0 1.73 and up 1 1 1 1 1
Greenhouse Gas Score Criteria MY 2009+
Minimum Label MPG (combined)
onG  Pounds COZepermile Gasoline Diesel ~ E85  LPG  CNG'
10 Less than 0.61 39 45 24 24 33
9 06110 <074 33 38 20 20 27
8 0.74 to <0.87 28 32 17 17 23
7 0.87 to <1 24 28 15 15 20
6 1to<1.13 2 25 13 13 18
5 1.13t0 <1.25 19 22 12 12 16
4 1.25t0 <138 18 20 11 1 15
3 1.38 to <1.51 16 19 10 10 14
2 1.51t0 <163 15 17 9 9 12
1 163t0o <1.76 14 16 8 8 12
0 1.76 and up 1 1 1 1 1

Fig. 3.3.1.3-2Greenhouse Gas Score Criteria.

Vehicles, which rate 6 or better on each of thénlsmres (air pollution and GHG) and have a
combined score of at least 13 are labelled withShmartWay designation and vehicles, which
rate 9 or better on each of the both scores asdldabwith the SmartWay Elite designation.

The scores can be used to compare all vehiclealanmbdel years against one another. The best
environmental performers receive the SmartWay behich means the vehicles scores well on
both Air Pollution and Greenhouse Gas.

3.3.1.4. "ECO-CAR' CONCEPTS FROM SWEDEN

In some countries incentives are provided for uséeswvironmentally friendly vehicles.

The legal basis for giving special subsidies depem regional or national action plans. The
demands that such vehicles have to comply with @amprise diverse issues deriving from
particularly tank-to-wheel or well-to-tank aspeets well as from LCA terms. The following
concept from Sweden [28] is an example for suatheme building the basis for incentives.

At present (over a period from 01.04.2007 — 31.0@9Q in Sweden private persons get a
subsidy of 10.000 Skr (~ 1.100 €) for registratioiha new"eco-cat which meets certain
environmental requirements. For this purpose tivedsh government provides an amount of
250 Million Skr. The definition of eco-cars is tfalowing:
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. vehicles with alternative fuels (e.g. ethanol):
energy consumption less than
- 9,2 | fuef/100 km
- 9,7 m3 CNG/100 km
- 37 kWh electric energy/100 km
. vehicles with conventional fuels (including hybnids
CO,- emissions less than
- 120 g/km
- and additionally for diesel-engined vehicles: RM mg/km

In addition there is a reduced taxation of compzemg which are running on alternative fuels or
which are equipped with a particle filter in cadediesel vehicles respectively. In Stockholm
such cars are exempted from congestion chargesd iAnsome cities and communities
environmentally friendly vehicles can park for fi@eat a reduced price (or: at a cheaper rate?) if
they comply with the local requirements. In Swedsra minimum 85 per cent of the vehicles
used from public authorities must be ecocars.

3.3.1.5. JAPANESE ECO-RANKING SYSTEMS

Promoting the Widespread Use of Fuel-Efficient \¢tds

Auto manufactures in Japan made all-out effortadbieve early compliance with 2010 fuel
efficiency targets in response to consumer demaislo, the central government introduced tax
incentives for the purchase of low-emission and-&ficient vehicles, which are designated as
such by means of an environmental performanceficatton system.

Japan’s Green Tax Scheme:
» Reductions on the Automobile Tax (introduced in 200
Reduction on the Automobile Tax are applied to-Emission and fuel-efficient vehicles.
(Note: 10 % surcharges on the tax are mandatediésel vehicles on the road 11 years
or longer, and for gasoline vehicles on the roagei8s or longer, since first registration)

* Reductions on the Acquisition Tax (introduced 999
Financial incentives are applied to the Acquisitibex for purchasers of low-emission
and fuel-efficient vehicles.

2 The fuel consumption is calculated as for openatitth petrol since E85 test specifications areawatilable yet.
The lower caloric value of E85 results in highezlfaonsumption of about 30 per cent compared ighgasoline
operating mode. [ Deleted: updated 21/04/2009 |




| Tab. 3.3.1.5-1CO, Reduction in Global Road Transpa2g[ StatusAugust 2008)] - | Deleted: Source: Reducing GO

Emissions o incentives Emisiorsn o Gl ocs
Performance Fuel efficiency Automobil Tax Acquisition Tax
Compliant
+ 25 % compared tq
2010 standards :
2 T - 50 % reduction Amouggg%%%cted.
S ST ¥ 300,
5 | BRI _
B Emission Compliant
a down by 75 % | + 15 % compared tg
D- .
from 2005 2010 standards .| Amount deducted:
— 25 % reduction
standards G Fea ° ¥ 150,000
> Compliant with _
a E . . 2015 standards
. © | Compliance with — 2 % reduction
%% 2009 Standard . 0
£> -

Promoting Vehicles with Greater Fuel Efficiency drmmver Emissions [29]:

Vehicles with greater fuel efficiency help countgiobal warming through their reduced
emission of CQ, while vehicles with reduced tailpipe emissiontphimprove air quality. The
Japanese government has established one certificatstem for gasoline and diesel vehicles as
well as heavy-duty trucks and buses with advanoetidfficiency; another certification system
for gasoline and diesel (including heavy-duty) eds whose emissions performance is superior
to current regulatory levels for carbon monoxid®©JCnitrogen oxides (Ng), and particulate
matter (PM); and a third certification system farcks and buses that comply either with 2005
emission (including N@ and PM) standards or with the “long-term” or “neshiort-term”
regulatory standards. To promote widespread puiareness of vehicles with advanced fuel
efficiency and/or low emissions, such vehiclesideatified with appropriately coded stickers.
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For Gasoline and LPG Vehicles

Rating/Performance Level

Vehicle
Sticker

Compliant +25%
compared to
standards

Performing 25% better
or more compared to
2010  target  fuel
efficiency standards

Compliant +20%
compared to
standards

Performing 20% better
or more compared to
2010  target  fuel
efficiency standards

Compliant +15%
compared to
standards

Performing 15% better
or more compared to
2010  target  fuel
efficiency standards

For Diesel Vehicles

Rating/Performance Level

Vehicle
Sticker

Compliant +25%
compared to
standards

Performing 25% better
or more compared to
2005 fuel efficiency
standards

Compliant +20%
compared to
standards

Performing 20% better
or more compared to
2005 fuel efficiency
standards

Compliant +15%
compared to
standards

Performing 15% better
or more compared to
2005 fuel efficiency
standards

For Trucks and Buses with GVW >3.5 tons

Rating/Performance Level

Vehicle
Sticker

Compliant with
standards

Meeting 2015 target
fuel efficiency standards
or better

Fig. 3.3.1.5-1 Advanced fuel efficiency certification.
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Vehicle

Rating/Performance Level Sticker

Emissions down by 75%
from 2005 standards

Emissions down by 50%
from 2005 standards

* Heavy-duty diesel vehicles
with NOx and PM emissions
down by 10% from 2005
standards

Heavy-duty diesel vehicles
with NOx emissions down
by 10% from 2005
standards

Heavy-duty diesel vehicles
with PM emissions down by

+*
10% from 2005 standards IR,

Fig. 3.3.1.5-2Environmental performance certification for vdbgwith low emissions.

Vehicle

Rating/Performance Level Sticker

Compliant with 2005 emission standards

Compliant with other regulatory
standards (see above)

Fig. 3.3.1.5-3Low NGOy & PM emissions certification for trucks and buses.

3.3.1.6. ENVIRONMENTAL LABEL SWITZERLAND

Development of an environmental rating label faiscél1]

In 2007, the Federal Department of the Environmé&ransport, Energy and Communications
(DETEC) decided to continue development of the @neating label for cars, which assesses the
energy efficiency of cars according to categorigsaoscale from A to G. An environmental
label is to be developed from the current ratirmelawhich, apart from the classification of cars
into_efficiency categories, also makes possibldeddhtiation according to ecological and
especially air_quality criteria. It is planned itmtroduce the new environmental label on 1

January 2010.

The content of the existing energy label shouldraesferred to the future environmental label
virtually without change, though complemented bdifidnal information on the environmental
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impact of the vehicle. Included in the environnantating are two assessments that are
independent of one another. The enerqgy efficiea@ppraised according to the previous seven
categories from A to G. The same number of vehitalels is now to be classified in each
category. The energy section will be supplemebiedn environmental section in the form of
environmental impact points. These environmentapact points will appear on the
environmental label in the form of figures and dniaplly, similar to what is currently the case
on the energy label for G@missions. The environmental impact points defriom the criteria
compiled by the Federal Office for the EnvironméROEN) for energy efficient and low-
emission vehicles (Kriterien fir energieeffiziented emissionsarme Fahrzeuge (KeeF)). The
calculation of environmental impact points includasissions of N§@, HC, PMy, CO, CQ,
noise and fuel production.

Along with _more comprehensive consumer and fuelsoomption information, the future
environmental label should also make it possibl@ke into consideration further environmental
aspects in the ecological differentiation of Camlanotor vehicle taxes and Federal car tax. The
Commission for the Environment, Town and CountraniPing and Communications of the
Council of States UREK-S provided information or timain features of a bonus system in
October 2008. With effect from today, car tax dddae increased from 4 to 8%. The increased
income should be used for the financial promotidrepergy-efficient and environmentally-
friendly vehicles. With this scheme, vehicles ey efficiency category A should receive the
energy efficiency bonus in full, whereas those &egory B should receive 50%. It is also
planned that vehicles below a certain number ofrenmental impact points will receive an
environmental bonus. The relevant amendment to Ghe Tax Act will be put out to
consultation from November 2008.

The environmental label with its additional consunméormation and the differences in car tax
it supports should result in cars on Swiss roadhvim future are more modern and resource-
efficient, with less impact on the environment.

3.3.2. ECO RANKING BY CONSUMER ASSOCIATIONS

Most of the screened articles reflect to the pugpasnsumer information especially those with
regard to eco-ratings.

Currently there are only few references availabtéctv give some advice how an assessment of
environmentally friendly cars could be arrangedtank-to-wheel basis which are the major
criteria that vehicles have to fulfil in order toose well in the corresponding lists ranking the
environmental friendliness. Due to the fact theg tuality level of the articles diverges very
much it is beyond the question that the variougssaent concepts can always be described
with the same accuracy.

Promising references with suitable information audlined below in detail. There one can find
in many cases precise descriptions of approaches basic requirements concerning the
proposed evaluation concept for EFVs. The follgpimdings / concepts will thus be described
more detailed.

However, there is no common approach availablemeSECO-rankings also include additional
vehicle data (e.g. use of recycled and natural miadde noise, availability of start/stop or O
calculator), others also include manufacturer aspde.g. availability of Environmental
management system).
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3.3.21. ECO-TEST ADAC /FIA

On behalf of FIA the so-callétEco-Test [30, 31] was developed from the German Automobile
Club ADAC. It was projected to enable the assessmithe environmental friendliness of new
cars. To ensure reproducible test conditions tl®-Eest is based on driving cycle
measurements on chassis dynamometers. Testsraesl @ut on NEDC Cold Test, NEDC Hot
Test and on the ADAC Highway Driving Cycle (thetdattest cycles are performed with the air
conditioning switched on). Within this approacle #nvironmental impact of passenger cars is
assessed in two different categories.

: ADAC
@D r/A Foundation
Pollutants CO,
absclute scale class depending scale

\Hddi!ionai Information Fuel Consumption

A Influencing Parameters

Fig. 3.3.2.1-1Scheme of “Eco-Test” from the German AutomobilalkCADAC.

Both categories (limited pollutants on the one sadwl CQ-emissions on the other side)
contribute with a share of 50 per cent to the dieasing. The Eco-Test awards up to 5 stars,
derived from the scores achieved for £d limited pollutants.

The rating of the C@emissions rests upon relative scales on accoutiffefent vehicle classes.
This allows a comparison of the results within gaia vehicle class.

Thus consumers have a direct comparing of competitdRating the vehicles on an absolute
scale would merely indicate that large cars wiltdhhigher emissions than smaller ones.

Tab. 3.3.2.1-1: Ranking list ADAC.

ID | Vehicle class Example

1 | City (two seats)| Smart

2 | City Fiat , Peugeot 105, VW Lupo

3 | Supermini Fiat Punto, Peugeot 206, VW Polo

4 | Small Family Toyota Corolla, VW Golf

5 | Family BMW 3-series, Mazda 6, Opel Vectra, ToyAteensis

6 | Executive Audi A6, BMW 5-series, Mercedes E-clé#ssugeot 607

7 | Luxury Audi A8, BMW 7-series, Jaguar XJ, Merce@eslass
. o { Deleted: Fig. 3.3.2.1-2 }
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ Ranking list ADAC.1
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The rating of CQis due to the contribution of the NEDC Cold, NEBIGt and ADAC Highway
results with different weighting factors for thevalved cycles and based on seven vehicle
classes each with different thresholds.

Vehicle |+ * & » » .
NEDC™ | 0% class | 50 points | 10 points
cold at [glkm] | at [gkm)
T0% 1 60 150
NEDC*" 2 60 150
hot [— 0% :
co, 3 0 176
d 85 205
Highway 30% & 106 240
| 130 kmih | 8 130 260
*WEDC = New Evropaan Drmng Cycke 7 160 a2

In contrast to the class depending &&ting the assessment of the limited pollutant®,(EIC,
NOyx and PM) is independent of vehicle classes. Unilikéhe emission legislation the same
criteria and emission levels are applied to gasolitiesel, natural gas and hybrid power trains.

NEDC® t B80% — NEDC Highway
cold —70% * Aok ok W a ok R "
40% 50 points 10 points 50 points 10 paints
worst case at [g/km] at [g/km] at [gikm] at [g/km]
| Polutants HC 0.10° 0.20° 0.10° 0.20°
._ co 1.00% 2.30° 1.00° 14.00°
Q."" _— + d
High 4 NO, 0.08” 0.50° 0.08” 1.00¢
Wi = 4 ey :
g 30% PM | oo0s® 0.08° 0.008° 0.05"
0% |
word cise volua acoormng to dractive G644 G- Euro 4 Petrol NED(
value g v 10 directive Elro 3 Diese| NEDC
9 value according to direclive 968

}
1

i =
"NEDC = New European Diiving Cyde ; C. Ewo 3 Petrol NEDC

volua according %o stata of tha ai

The rating is calculated on the basis of the peréorce in the NEDC cold and ADAC highway
cycle. The worst results in each cycle defineghBution rating. For all cars — regardless of
whether a petrol or diesel engine, with or withdirect injection system — the same rating

formula is applied. Although conventional petrabaes have no particle emissions detectable.

by gravimetric measurement no problem emerges thithformula. As a direct consequence of
the formula conventional petrol vehicles will redalthe maximum score for particles.

3.3.22. VCD

Based on an expert’s report of IFEU, VCD [32, 38blishes a ranking list for cars with regard
to environmental concerns. The ranking list caJkgto-Umweltliste* is designed to inform the
consumers. The Auto-Umweltliste addresses ther@mviental impact of cars to four different
categories with a rating from 0 to 10 points infeaase, but the four distinct categories have
different shares of the overall appraisal.
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The four categories affect:

. COs-emissions (with 10 points relating to 60 g/km @&ngoints to 180 g/km; share of the

overall rating: 60 per cent)

. noise (with 10 points relating to 65 dB(A) and drie to 75 dB(A); share of the overall

rating: 20 per cent)

. human burden from pollutants (NONO,, PM); share of the overall rating: 15 per cent

impact on the nature; share of the overall ratihger cent

The scoring of the two last mentioned categoriemipiies with the following pattern which

strongly depends on the exhaust emission stages4;&uro 5, Euro 6.

Euro 4 Euro 5 Euro 6*

Otto Diesel  Otto Diesel fesel
Gesundheit - NO, ~_ 68 00 76 28— 68
Gesundheit — NO, T~—_ 97 00 98— 28 6.8
Gesundheit — Partikel IO 100~ 100 10,0 10,0
Gesamtwert fiir Gesundheit 9 2 9,35 6,4 8,4
Natur -~ NO, _— 68 00 76~ 28 638
Umgerechnet in GeW’(e 1.7 0,8 1,8 7‘1\ 1.6

* Bei renzwertstufe Euro 6 bleiben die Werte fiir den Otto-Pkw auf dem Nivead

Euro 5

Tab. 3.3.2.2-1: German VCD approach.

Euro 4 Euro 5 Euro 6 *
Gasoline Diesel Gasoline Diesel Diesel
Health — NQ 6,8 0,0 7.6 2,8 6,8
Health — NQ 9,7 0,0 9.8 2.8 6.8
Health — Particulates 10,0 10,0 10,0 10,0 10,0
total value for Health 9,13 5,0 9,35 6.4 8,4
Environment — NQ 6.8 0,0 7.6 2.8 6,8
to convert in total points 17 0,8 18 1.1 1.6

* In limit value stage Euro 6 the values for gaselpassenger cars remain on the level of EUro 5 {Formatted; Centered
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3.3.2.3. OKO-TREND INSTITUTE

Oko-TREND institute [34] awards an environmentatitieate for cars.
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In a holistic approach

the assessment is addressed to two focal pointsri.the one side the evaluation of the vehicle
(operation and equipment) which has a ratio of &qgent of the overall rating and on the other
side the vehicle making and recycling of the vehieith a share of 45 per cent of the overall

rating.
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The several evaluation categories are:

» operation / use of vehiclgontributes with 50per cent to the overall rating
criteria are e.g.: fuel consumption, @€mission, pollutant emissions, noise emission

» eguipment of the cdcontributes with S5per cent to the overall rating)
criteria are e.g.: fuel consumption indicator, sstgrt automatic device

» logistics(contributes with 5per cent to the overall rating)
criteria are e.g.: transport of new cars by shifran

« make of vehicldcontributes with 17per cent to the overall rating
criteria are e.g.: expenditure of energy for pradgthe car, avoidance of usage of
environmentally hazardous substances and manuifagforocesses, waste prevention, kind
of painting

» recycling(contributes with 9per cent to the overall rating)
criteria are e.g.: usage of recycled materialseiw nars, usage of renewable raw materials in
new cars

* environmental management / eco-au@ibntributes with 14per cent to the overall rafing
criteria are e.g.: manufacturer’'s perception oflegical and social responsibility, offer of
eco-trainings.

For each criterion within the several categoriesubhicle will achieve points. The weighting of
the different categories respectively of the cidteraries. A certificate will be awarded, if the
total scoring results in more than 90 per cenhefdverall points.

( Auto-Umwelt-
Zertifikat

Kraftstoffverbravch: ahir gu
Abgasemissionen= T
Gerduschemissionen: sehr
Produktisn

Laogistik;

Recpcling:

Urmsceltmanasgemeent:  sehr

@ (K O0-TREMD IMSTITUT 2007

Fig. 3.3.2.3-1 German Auto-Umwelt-Zertifikat, Oko-Trend approach

3.3.2.4. J.D.POWER

The J.D. Power Green Efficiency Rating (a 5-stéing [35] is based on afiAutomotive
Environmental Index (AEf) which combines information from the Environmerabtection

3 The sources [35] and [36] are examples for thosel kif findings which are providing only some maaiin

information. And with respect to findings in theemet in many cases more precise descriptionstabewapplied
ranking method or about the criteria how the assess of the cars is performed are not specifiethenweb-sites
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Agency (EPA) and consumers data (voice-of-the-eustd concerning fuel economy, air
pollution and greenhouse gases. The top 30 emugartally friendly vehicles are listed.

3.3.25. ENVIRONMENTAL TRANSPORT ASSOCIATION (UK)

The Environmental Transport Association (ETA) [36ffers an annudiCar Buyers’ Guidé

The Guide ranks the best cars in each class (Suge®mall Family, Small MPV, City, Large
Family, Sports, Executive, MPV, Off road and LuxXymye top 10 cars overall and the ten worst
cars overall. The ETA 5-star-rating is based anfdctors power (engine capacity), emissions
(CO, HC, NQ, PM and CQ), fuel consumption (urban cold cycle) and noise.

Furthermore there are top 10 lists for cars with lihwest/highest C emissions and for cars
with the lowest / highest fuel costs available. Tésult of each car is also displayed.

3.4. GREEN MANUFACTURING

‘Green Manufacturing’ in this context can be besdatibed as ‘sustainable manufacturing’
Can be viewed as:
1. manufacturing a ‘green’ = sustainable product s hithan linked to eco-innovation
2. the manufacturing itself should be ‘green’ = a simstble plant
In our view, green manufacturing is both: produdingreen product in a green plant.

Several stakeholders indicate that the business fmasgreen manufacturing should first be
established, the economic framework, base on a euoflpossible policy instruments, such as:
- norms & standards,
- taxes & charges
- subsidies & incentives
- trading certificates
- education & training
- public & private partnerships (subsidizing capéapenditures)
- voluntary agreements
- technology transfers
- information, advisory services
- eco-labding, consumer advise
- green public procurement
- corporate reporting
- environmental management system
These instruments could be reflected in a numberdi€ators.

Indicators for sustainable manufacturing:

» The concept of “sustainable manufacturing” seemetdcommonly used by European
manufacturers. Some participants considered itcdweer only factory/facility-level
processes. It was shared that clear mapping ofstiape applied for particular
measurement is needed when developing sustainaviafatturing indicators.

e« The measurement used at factory/facility level d&@n useful to compare between
factories/facilities within the same company but dificult to apply for external
benchmarking due to many factors that influencdoperance. There was a suggestion

or in the following links related to the startingipt. To get more information about the appliedking methods
considerably more effort would be needed andribisclear if it is worth the effort involved.
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that the OECD could provide an indicator set foteiinal manufacturing process
improvement together with a collecting of best ficacexamples.

e On the other hand, product-based or per-unit (bsblate-level) measurement can be
applied for comparison of performance between canggaand encourage further
improvement and innovation as far as the commonchraark methodology is
established (e.g. EU energy level).

e It was shared that LCA is useful for comparing kestw old and new products within the
same company but has to be used correctly for madteomparison since its calculation
depends on scope and many other factors (e.g. mnuhg processes and use
materials). However, participants recognised thate needs and pressures for some
performance benchmarking are expected in the ndaret

» It was also shared that the measurement shoultbaas only on C@but also take into
account other environmental aspects, such as ethasions, chemical use, waste and
energy, with balance.

Eco-innovation for green product manufacturingls®dinked to eco-efficiency.
Eco-efficiency of the manufacturing process (matgsroduction + assembly).
Energy, GHG emissions, resource efficiency all dbute to eco-efficiency.

There is a need for a broader view on green matwrfag of a green product in a green plant.
One must look at greening the whole value chain.

This is the only way to move to a low carbon sgcia vision the UK government wishes to
follow).

In a recent EC/OECD industry focus group on suat@@manufacturing and eco-innovation the
following comments where made on the role of gorent and international institutions.

The role of government and the OECD:

» There was a shared concern over the capabilityuppleers for delivering sustainable
components as the supply chain of automotive matwrias is very complex. The
automotive industry is working to fill this gap rfexample, by developing a guideline for
understanding the EU’s REACH directive. The gorn®mnt should help educate
suppliers and improve their capability from thew®int of competitiveness. A good
example of this kind is the Green Suppliers Netwa&tablished by the US
Environmental Protection Agency.

 Some participants expressed that certain envirotaheregulations rmy create
unintended consequences or do not encourage ineestmnew technologies — e.g. the
EU’s Emission Trading Scheme (ETS) sets the tafe®0O, reduction at the absolute
level and does not consider different capabiliiEsompanies to make further reduction,
while excluding certain industries from the regiaat In other case, there are several
regulations that aim the same objective. They edghat there is a need to streamline
the existing regulations and to keep the regulatisimpler and flexible (“outcome-
based”) based on consistent long-term visionsitardethe government would like to
promote eco-innovation. The OECD could take a imokhis area.

e There was a call for harmonising environmental la&inns, certifications schemes,
planning regimes and their implementation/enforagtrbetween regions and countries as
it will reduce the costs for environmental investhinfor companies operating in different
countries. The definitions of same basic termigglshould also be harmonised — e.g.
“waste” can be used as new input in another conpanwptry and the current definition
does not encourage reuse and remanufacturing.
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» It was suggested that eco-innovation can spontahedit makes economic sense. The
government should help companies build up busicasss for investing in innovation
with a longer payback and capital allowance difféiegion for green technologies.

* It was also pointed out that commitment of top nggemaent is very critical and there is a
need to change their mindsets as they tend to femusnuch on risk avoidance. The
OECD could set a stage for shifting the coursehefdlobal debate — e.g. from €@
resource efficiency.

 The government should show examples by themselwest, ffor example, by
implementing green public procurement more thorbugihe OECD could start from a
mapping of the current policy instruments for prdéimg eco-innovation and benchmark
governmental policies and performance.

 The importance of improving consumer awareness.easly about intangible
environmental impact of products and their usagas w&lso emphasised in terms of
facilitating sustainable manufacturing and eco-ratmns.

« It was shared that there is a need to investidgaeptocesses by which eco-innovation
happens and is successfully marketed more deptiasoight levers could be identified.
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4, ASPECTS FOR THE DEVELOPMENT OF AN EVALUATION CGNEPT
(HOLISTIC APPROACH)

4.1. EXPLANATORY INTRODUCTION

Chapter 3. showed a lot of options to define andluate vehicles. However it needs to be
assessed whether these approaches can be usdwk fdewelopment of a holistic evaluation

the potentiaforeseen target groups and their purpose(s) iruatia whether a vehicle concept
can be called something close to “environmentalgrdly” — Considering also the words of
caution provided by 1ISO 14021 actually prohibitthgs terminology in claims it is indispensable
to check whether all relevant environmental aspasconsidered — or not (see chapter 4.2.1.).
Figure 4.1-1 shows the principle course of the tawgaof a basis for the assessment of the
feasibility. This should not be misunderstood gsuee one way serial process, but more as a

closed loop.

Target groups

L

!

‘ Governments ‘

)
‘ Industry ‘

]
S e 7 G
]

U

SWOT

Feasibility
statement

Fig. 4.1-1 Steps of the assessment of the feasibility tmthice an EFV concept.

Customers

The target groups are important to assess whethegthod is suitable from their perspective.

Therefore, chapter 4.4 tries to identdyengths weaknessespportunities andhreats (SWOT)

looking from their perspective. These target groaps also defining the purposes why vehicle { Deleted: Supra-national and }
should be differentiated between “environmentalerfdly” ones and those being not /national

“environmentally friendly”. The following potentiarget groups could be identified together, | Formatted: Bulleted + Level:
; : . /,"| 1+ Aligned at: 18 pt + Tab
with their purposes: //// after: 36 pt + Indent at: 36
’ pt
. . . - /
* Local, regional, national or supra-natiogavernmental bodigs */_ - { Deleted: govemments )
Purpose: - Regulation, fiscal systems [ Formatted: Bulleted + Lever
- Information systems for e.g. public and privatecurement /| 1 + Aligned at: 18 pt + Tab
P /| after: 36 pt + Indent at: 36
- green zones, access restriction ot
- quidance on strategies /// , Formatted: Bulleted + Level:
e Customers < 7| 1 + Aligned at: 18 pt + Tab
Purpose: - Information systems for purchasing d@is K ;fe“ 36 pt + Indent at: 36
* Automotive industry +
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Purpose: - Design specifications

4.2. CRITERIA

- In a first step it will be analysed what environris@raspects (4.2.1.) are covered by the
different regulations, concepts and tools provithechapter 3.
- Additionally the tool evaluation criteria (4.2.2n)ill help to describe the dimensions and
applicability of regulations, concepts and tools.
- In a second step the SWOT analysis (4.3.) is uzedvery regulations, concepts and tools to
develop a basis for the feasibility assessment. - { Deleted: final )

4.2.1. POSSIBLE ENVIRONMENTAL ASPECTS COVERED

- Air emissions: CQ@
- Air emissions: regulated pollutants
- Air emissions: other GHG
- Other pollutants: water (yes/no)
- Other pollutants (e.g. waste streams): land (ygs/no
- Useof:
* materials/resources (recycled, renewable, non-rebkay
* energy resources (e.g. fossil fuels)
e water
* land
- Recyclability
- Toxics (health effects)
- Noise
- EMC
- Effects on biodiversity and sustainability

4.2.2. TOOL EVALUATION CRITERIA

- Data (regional / worldwide):
» Availability of data
e Quality of data
» Data is available to whom? Can data be ensureabielbf good quality at world/regional

level?
» Frequency of data updating
» Comparability worldwide .- {Format_ted: Bullets and
- System boundaries (to the point, solely): Numbering
e Talilpipe

» Usage of vehicle; (incl. evap emissions etc.)
means all inputs (e.g. fuel consumption) and emssivhich are caused during the usage
of the vehicle (excluding production and disposdihe production of energy for moving
the vehicle in service (e.g. fuel production) ismally also included.

e Production (vehicle, spare parts, fuel, other niar
means all processes from the extraction of raw madgeor energy resources respectively
the growth of renewable materials to the materpalt production and final vehicle
assembly including all good transport processesdst these processes.
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* End-of-Vehicle-Life
means all processes from the pre-treatment of tmd-dELife Vehicle (ELV) to the
shredding and post-shredder treatment. It inclideprocesses for recycling, (energy)
recovery and disposal of the various fractions.

» Holistic (lifecycle & integrated approach)

Time horizon:

* __current vehicle technology

» future vehicle technology

Application:

» For specific vehicles
(Specific vehicle is a variant of a vehicle moddiere the engine, body style, opt|0n \
package is defined)

* Vehicle model (e.g. Opel Astra, VW Golf, Ford FeedPeugeot 308...) “

* Vehicle categories .

* . other parts/systems (e.g. MAC'’s, tyres, GSI, TPMp,

» interface: surface, infrastructure \

Evaluation context:

» global environmentally impacts I

» local environmentally impacts

» short term impacts

e mid term impacts

* long term impacts

» absolute versus segment-based evaluation
(Method provides an evaluation based on an absofigegment-based (relative) scale.
An absolute scale would result for example in ‘4B88] energy use’ while a segment-
based result would refer that to the vehicle segrimestating e.g. ‘3 % lower energy use
than average mid-sized cars in India’.)

Effort for applicatiodAccuracy

* Time/cost

» Self declaration, independent 3rd party review

» User expertiséor applying the concept and need for educatiahexperience

» Communication

“ '| Fiesta, Peugeot 308...)1
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4.2.3. APPLICATION OF TOOL EVALUATION CRITERIA

In this table the ,regulations and standards, cptscend tools* are compared to different
criteria, which are evaluated by using a colouressh. The criteria were grouped to certain
topics (,Environmental aspects covered”, ,Data“, ys&m boundaries”, ,Application,
“Evaluation context“ und ,Effort for application®).

Some of the ,regulations and standards, conceptsamis” are combined concepts (e.g. “Green
vehicles” and “vehicle rankings”) which consistsafveral concepts.

To evaluate the ,regulations and standards, coacept tools" there are different colours
available.

The colour green, respectivelye's means, that the ,regulations and standards, quacand
tools" fulfil the conditions which are listed undéite groups ,Environmental aspects covered®,
»System boundaries* and “Evaluation context“. Redpectively ho” means, that the criteria
were not fulfilled.

To assign the colour yellow, respective'y * | " there are two options.

Example 1: One can use yellow if not all of theesia have been achieved. This case one see at
.Recycling and substance restrictions" and ,Usematterials®, because there are only a few
materials considered but e.g. not renewable mégeria

Example 2: One can use yellow to differentiate ¢benbined concepts (e.g. ,Green vehicles*
and ,vehicle rankings®). If there’s a criteria thga considered only by one concept (China Green
vehicles for example uniquely considers the catéNoise”) so the field has to set on yellow.
The criteria group “data” is divided intdotw/regional” and “high/worldwide” instead of yes
and no. Low means in this case, that the ,reguiatiand standards, concepts and tools"
insufficiently fulfil the conditions of the criteaigroup “data” or if this does not apply on a globa
scale. An example is the lack of LCA data for eeagjion in the world that would be important
looking at the global supply chains in the autor®tector. High means, that the criteria are
fulfilled sufficiently. An example is the data aladbility for recyclability based on the
International Material Data System (IMDS). Thesealso the possibility to choos= " if

for example the quality of data for LCAs or WtWf@s some processes good and for others less
adequate.

The group "Application" was divided intoapplied” and ‘hot applied’, in which the
“regulations and standards, concepts and tools'edher applicable or not applicable to the
single criteria. For example, vehicle rating systeare normally not applied to future vehicle
technologies while recycling and substance regiristcover also future technologies.

In the last group ,Effort for application one cahoose between 5 different colouveify high,
high, , , very low), to evaluate the ,regulations and standards, eytiscand tools” on
the basis of the single criteria. The differempiatin more ratings than for the other groups is
necessary to better understand the substanti@relifte in effort decreasing e.g. from LCAs
(highest effort) to WtW (considerably high effortgcyclability calculations to easier vehicle
ranking approaches.
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EnVironmental aspects covered: no - partly -
yes

Air bmissions:CO,
Air bmissions: requlated pollutants
Air Emissions: other GHG

othér pollutants: water (yes/no)
othér pollutants (e.g. waste streams): land

g_\éei/no)
Usg of materials/resources (recycled, renewable,
nori—renewable)

Usel of enerqy resources ( e.g. fossil fuels)

Usd of water

Usd of land
Redvclabm

Toxlics (health effects)
Noike

EvE

Effdcts on biodiversity and sustainability

* method currently not suitable
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Green vehicles (EPA, Australien, China, Sweden)

lﬁfe cycle cost - externalties (GPP)

_E(Ia: low/regional - partly - high/worldwide

Avdilabilitv of data regional

Ouailitv of data regional

FIe*ibiIity/Frequency of data updating regional

Avalilability of data worldwide/applicability

Qudlity of data worldwide/applicability

Frefiuency of data updating
worldwide/applicability

Corjnparabilitv worldwide

Sxétem boundaries: no - partly - yes

Tailbipe

Usgge of vehicle (incl. evap emission etc.)

Profluction (vehicle, spare parts, fuel, other
materials)

Redyclinq

Hollstic (lifecycle & integrated approach)

curdent vehicle technology

futdre vehicle technology

Agélication: not applied - partly - applied

For|specific vehicles

VeHicle model

Vellicle categories

othé¢r parts/systems (e.q. MAC’s, tyres, GSI,
TPMS, ..)

inte}face: surface, infrastructure

Evdluation context: no - partly - yes

qlol}:al environmentally impacts

Iocdl environmentally impacts

shoh term environmenrtal impacts

mid| term impacts

Iond; term environmenrtal impacts

Seo]ment—based

Effdrt for application/Accuracy: very high (--)
high () neutral (0) low (+) very low (++)

Tin{e/cost

Sel‘ declaration, independend 3rd party review

Usdr expertise

Corhmunication
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4.3. SWOT ANALYSIS

OICA [37] submitted a paper how to analyse theedéht approaches concerning the assessment
of EFV. The conceptual idea of OICA rests upongbealled SWOT analysis. The idea of this
conception depends on the four issugsength, WeaknessOpportunity andThreat which
should be taken into consideration when variousagghes with regard to the assessment of the
environmental friendliness of vehicles are analysed

Different evaluation methods from the table abaweiavestigated and analysed by means of the
SWOT methodology.

It is necessary to clarify the target group of &VEoncept when defining whether something is
a strength or a weakness. For example, a veryid@iasive method resulting in complex figures
might be appropriate and thus a strength for egpettile consumers would prefer an EFV
concept that is intuitively understandable. At thement the fundamental discussion about the
target groups (governments, industry, consumerghefevaluation concept and the allocated
purposes isn't finalized. But the conclusions att thiscussion is needed as basis to perform the
SWOT analysis. Based on the decision of GRPE inualgn2009 it is assumed that either
governments and/or consumers could be the targetpgof an EFV concept looking for an
information system.

1) CO.-regulations:

Strength In line with current regulations. Aldesses one of the most important
environmental indicators (climate protection).
Weakness No EFV definition in itself. Focus of only one éronmental aspect (climate

protection). Other item e.g. local air quality am addressed.
Opportunity Third party certification possible. Can be eaailigled to othemethods.
Threat Discussion about environmental protection couldréguced to one aspect
(climate protection) and other important aspecthsas local air quality will
be not addressed properly.

2) Fuel regulations:

Strength In Europe regulation of fuel quality is an accepaggroach to define certain
fuel parameters that are health and environmentalbted. Regulations in
many, but not all, world areas follow the example EJ regulations.
International standards are also defined in differavorld regions for
traditional hydrocarbon fuels and also for biofulelsthe quality of the final
blend and also the quality of the blending bio-comgnts. In standards, the
fuel characteristics are defined as performancarpeaters.

In the EU, the issue of lifecycle GHG emissions andtainability will be

included in the new (2009) fuel quality directivadathe directive on the
promotion of renewable energy use. Default valias lifecycle GHG

emissions and WTW data is laid down in EU legiskatand will be revised
in the future as better data is made available.

Weakness While the EU defines certain fuel parameters adogrtb their health and
environmental impact, not all world regions folloat method. Many
countries or regions set parameters just as pesgiocmspecifications (i.e.
limits that may be practical to achieve by ‘natilised’ oil refining industry).
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Market fuel quality data and the monitoring of Retrfuel quality are good in
developed markets but not so good in developingketsar

Fuel quality regulations do not provide an EFV diifbn in itself -fuel
quality regulation provides data that can be useslipport the application of
an EFV concept.

Support world-wide recommendations (or regulatidos)narket fuel quality
matched to the application of emission standards.

!

]
|

Opportunity

3) Top-runner approach:

y

widely especially in purpose to assess technolbd@zsibility of future

targets in the relevant reqgulations.

Setting the most ambitious and realistic targetieslbecause of ,d,elf%' |§
analysis of available technology for improvement.g(e engine
improvement or introduction of fuel efficiency vel&s).

Equal stringency for all weight categories

Concrete achlevement

weight category
More_effective in_cooperation with other measuregy.( labelling, 7t7ag<
incentives)

Weakness
Not world-wide harmonized 4
Not top-down approach, but bottom-up approach, éasng quantitativé

information on energy saving achievements. Actuargy use as such as
well as the aggregated energy saving effects ateaddressed solely.\
Therefore, to have a detailed and quantitative chpmalysis, we needw
additional information on the impact of supplemémeasures, such as\

fiscal incentives, Iabellmq and so on.

Opportunity 7,3 years Lead time enough to allow manufacturgsgearch and Q@YQ'QP‘
new technologies for the futyre.
Threat Continuous definition update depending on locatwinstances will lead to\\\ \ \ Complex Script Font: 12 pt

fragmentation.

\\\

4) Regulated Pollutants: \ \\

Strength Based on existing regional standards and test adetha third party
verification can be don® easy to communicate. \

Weakness Currently not worldwide harmonized. 1

\

Substantial regional differences in e.g. fuel dyalmarket specifics, test
procedures, in-use issues, effective time to bertakto account.

Future vehicles cannot be assessed as real téstiegded.

Covering only limited pollutant issue — thus notstand-alone suitable to
define an EFV.
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Opportunity Support world-wide harmonization of test cyclesl procedures based on
common fuel quality.
Synergetic effects with type approval.

Threat Complex interactions with other emission souras$ atmospheric chemistry
with respect to cause-effect studies. Differemfioral focus of legislation.
Environmental and other NGO’s may favour only dertatandards with
massive technology implications.

5) Green Public Procurement:

Strength Already in use in European green public procurement

Not technology based.

Based on regulated, verified emission data.

Easy to calculate.

Easy to compare by consumer: single score in Euro.

Weakness Include a data, which can vary for a one single sglting cost.

Cost for pollutant emission - internalization nist scientifically agreed.
Mixing of impact of emissions both of local and loggd relevance has no
scientific acceptance.

Emission measurement standards drive test aredlitfetween EU, JP, US,
and are not available for all vehicle types.

Disconnected from real environmental stakes: siagtere in Euro.

All depending on criteria selection, limit values.

Adoption to regional condition® further market fragmentation.
Development efforts on issues out of customer f¢ElY RRR rates).

Opportunity potential for easier market introduction of cleaperducts.

Threat Other environmental aspect could be added (noisgic tsubstances).
Regulated data will be public and could be misprteted by e.g. consumers,
or journalists...

Market fragmentation: emission type criteria mayyvitom one country to
another, and in time.

Single euro score does not help to educate theuomrson a responsible
purchase.

6) Green vehicle certification (EPA, Australia, China,Sweden):

Strength Transparent, understandable and easy to establish.
Mainly criteria that are anyhow in the developniecus, legal base.
Relating to existing regulations i.e. harmonizedthwiand supporting
legislation.

Weakness All depending on criteria selection, limit values.
Adoption to regional condition® further market fragmentation.
Development efforts on issues out of customer f¢ElY RRR rates).

Opportunity If EFV definition can be globally agreed on theibaxf legislation this could
foster a global harmonization of legislation.
Threat Different schemes create market fragmentation.

7) Noise regulation related to vehicles:

Strength Outdoor noise recognized as a source of pollutiom wehicle, everywhere in
the world.
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Nor global nor long term environmental impacts obid¢ on earth
sustainability.

Weakness To improve the global noise performance, noise ledgun on vehicles is not
sufficient. It should also involve other stakehoklesuch as: tyres
manufacturers, roads and pavements builders, raadigpavements decision
makers, infrastructure and city managers, ..).

High effort for execution related to data update.
Data only available on a regional level.

Opportunity To reveal some cars with a low level of externased?), but in contradiction
with the recent request from the blind associat@signg for minimum noise
level of cars for the pedestrians safety....

Threat High workload and costs for car manufacturers éov benefits on the global
environmental impact.

8) Recyclability/Recoverability:

Strength Calculation is based on world wide harmonized |$&hdard (ISO 22628).
The evaluation of the recyclability/recoverabilgyotas is part of the vehicle
type approval in Europe (2005/64/EG), other regifmitow with similar
concepts (China, Korea).

It takes design and material properties of newcles into consideration and
is based on proven recycling technologies.
Easy to communicate.

Weakness No EFV definition in itself / delivers only dathat can be used for EFV
definitions.

It can not reflect the physical processes that adtually be applied to the
road vehicles reaching the end of their life.

High effort for execution/update but no significadifferences in the
environmental performance of different recyclingbeery technology

variations.

Opportunity Can be easily added to othmethods—> suitable for an information system
for both target groups (customer and governments).

Threat Design for Recycling options might be contradicttmyother environmental

strategies (lightweight design, etc.).
9) ELV Recycling and substance restrictions:

Strength ELV directive in Europe (2000/53/EC) as an accep@pgroach to improve
recycling and dismantling standards, to preventtevéi®m vehicles and to
limit the use of hazardous substances in vehicles.

Regulations in many, but not all, world areas fallthe example of EU
regulations.

Weakness No competitive feature for an EFV definition becawsl vehicles have to
comply with legal requirements (e.g. heavy metal)ba
Restricted substances within ELV regulation intehtteavoid the disposal of
hazardous waste, however on a world-wide and ifelldycle scale additional
national and international regulations for substanoeed to be considered
(chemical law, REACH, etc.).

Opportunity Increase quantity of recycled material in vehides other products, in order
to develop the markets for recycled materials, r@s possible aspect for an
information system.
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Threat

Complexity of approaches for different industry gwots with different
exemptions (E/E, vehicle, etc.) will confuse custom

10) Vehicle Interior Air Quality:

Strength

Weakness

Opportunity
Threat

Based on existing standards and test methodsdaghity verification can be
done resulting in labels used also in other secferg. textiles, TUeV

TOXPROOF).~> easy to communicate.

Addressing a consumer health issue.

Currently not worldwide harmonized.

Complex, time consuming and costly testing requared data are only partly
readily available.

Covering only consumer health issue — thus nad atand-alone suitable to
define an EFV.

Future vehicles cannot be really assessed atestalg is needed.

Can be easily added to othmethods.

Toxicity is an evolving topic with steadily increéag knowledge about the
impact of substances. In addition, the real corsumealth impact is highly
dependent on ventilation, vehicle age and othetofacot constant during
vehicle life.

11) Life Cycle Assessment:

Strength

Weakness

Opportunity
Threat

Already world-wide harmonized standard (1ISO1404)/44

Comprehensive method covering many important enuiental aspects
along the whole life cycle (more than WtW).

No EFV definition in itself / delivers only dataahcan be used for EFV
definitions.

Very high effort for execution / update.

Interpretation of LCAs only possible by LCA exmejtidging details of used

approach, data quality and resuk® no EFV concept for consumers.

Questionable whether suitable for general govertahébodies (only where
experts available).

Often not including infrastructure and integragggbroach items.

Data only available on a regional level and faneyé vehicle applications.
Complex database needed that is not globally a@viail

Certain environmental aspects are not coverednira@propriate way (e.g.
toxicity, noise, ...).

Results for the identical vehicle will be diffetedepending on regional
assumptions (e.g. for electric vehicles with diffetr electricity grids in India
compared to Europe or US).

Third party review to ensure credibility

Complexity of method will confuse customer who ionsequence would
ignore the results.

Common fuel quality enhances application of a drvlde (or regional) EFV
concept.

Strengthen vehicle requirements for fully complatibiofuels and future fuel
quality, i.e. second generation biofuel producpathways.

Streamlined WTW approach including the fuel prdiuc and distribution
chain.

Monitoring of market fuel quality and third-partgrtification of fuel quality.
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Threat National fuel refiners have a big say in politic&cisions and consequential
refinery investment for cleaner fuels.
Environmental and other NGOs may favour only éertaiomass pathways.
Other national and regional policies, e.g. tradd agriculture, will have a
high political impact on fuel regulations.

12) Well to wheel approach:

Strength In Europe accepted approach.
Weakness No EFV definition in itself / delivers only dataahcan be used for EFV
definitions.

High effort for execution / update.
Environmental discussion is reduced to one sipglameter (Energy/GHG).
Well-to-wheel analysis deal with different fueltimms instead of EFVs.
Data only available on a regional level and fanayé vehicle applications.
Data based on scenarios relevant to Europe in 26d®eyond.

Opportunity Other environmental aspects such as emissionsecamdgrated.
Streamlined Life-cycle Approach (only fuel chasraidditionally considered).
Third party certification possible.

Threat High additional expenditure for the inclusion offiet environmental aspects.

13) ECO Ranking by Consumer associations (e.g. OKirend, VCD):

Strength Easy to establish and third party verification.
Top Ten results / Lakieng.
Methods with more than G@nd emission standards.

Weakness Multi Criteria / impact category approach with quesable “scientific”
approved weighting.
Criteria with less benefit for environment are luged, but no WTW /
lifecycle-data.

Opportunity WTW and other items can be included.

Threat Due to non-suitable and non-scientific method changcriteria and
weightings over time> confuse customer, moving development targets.

14) Green Manufacturing:

Strength Environmental impact categories exist.
Legislative requirements for environmental aspects.
Accepted approach to improve performance.
Positive impact of product life cycle.
Positive impact on emission cap & trade.
Weakness Not clearly defined, scope can be different.
Difficult to compare performances with other plaimsame sector.
No direct link (yet) to the type of vehicle beingpduced/assembled on the
site.
Additional green investments have longer ROI.
Opportunity To further reduce environmental impact.
Linked to potential operational cost reductionsosteefficiency.
Image of company can be approved through commuaicat
Support zero-carbon strategy.
Decouple green investments from normal capital edjteres — look at net
present value.
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Threat ‘Green-washing'.
Does the consumer care? If not, why invest, ie cdsost-disadvantage?

4.4. EXPLANATORY NOTE

The discussion in the EFV informal group regardamapter 4. showed, that a certain level-of- { Formatted: Justified )
understanding and agreement could be reachedm8ylte people outside of the informal group
may come to other conclusions about the critehie,decisions about the colours of each box in
the table and the SWOT analysis of each approdtierefore the current content of chapter 4.
should be taken as an interim result or as an ebeanfut the conclusion can be drawn, that the
current status of chapter 4. can be taken as demass for further consideration, and that the
procedural approach is reasonable.
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5. ASSESSMENT OF FEASIBILITY TO INTRODUCE AN EVALUAON
CONCEPT UNDER THE FRAMEWORK OF WP.29

| 5.1. PROCEDURAL FEASIBILITY OF DEVELOPINGAN EFV CONCEPT __ { Deleted: TECHNIC )

Chapter 3. gave an overview about existing ledmlattools for holistic approaches and
assessment concepts. All these regulations, s@sdassessment concepts and ranking systems
are based on different principles, structures, ttmms and timelines. In general there are the
following main aspects included in these approactiegracterising them:

» system boundaries (end of pipe / tank to wheell tweghnk, life cycle) <+~~~ 7| Formatted: Indent: Before:
. . . . 0 pt, Bulleted + Level: 1 +
* mandatory by legislation or disengaged recommeodati Aligned at: 18 pt + Tab after:

» environmental respectively performance criteriadhesi single or in combination (two or 36 pt + Indent at: 36 pt,
PP Tabs: 18 pt, List tab + Not at
more criteria) 36 pt
| » performance levels defined as absolute valueselated on reference values (average of
fleet or new registered vehicles) or related oachnical reference parameter (vehicle mass,
footprint)

| « ranking based on a function or defined classes.

Chapter 4. showed in example that with an anabyfsenvironmental aspects and tool evaluation
criteria plus a following SWOT analysis an asses#gnoé the existing tools and approaches is
possible and reasonable.

Therefore, from a procedurpbint of view the development of an harmonised Ejévicept iS - - Deleted: it can be concluded,
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ that from a technical

feasibleby this approachwith the following principle options:

+ selection of the most suitable concepts from atexg approaches or tools D gorm;tﬁed:d Indf.nt: IBtifore:

»  combination of two or more of the existing appraesbr tools Al%tr’]ed“af:telf;J'pteﬁéb ter:

+ definition of a new EFV concept, not comparabléh existing approaches or tools. 36 pt + Indent at: 36 pt,
Tabs: 18 pt, List tab + Not at
36 pt

The weaknesses and constraints of potential EF\¢eqig are considered in detail in chapter
5.3.
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5.2.

For an assessment of the feasibility to develogRY concept it is necessary to understand the
political context concerning the motivation of thmotential target groups (governments,
customers, industry) as well as the purposes ahdsfof application. The following table gives
an overview of the interrelation of target groupsd apurposes with a first estimation of

POTENTIAL TARGET GROUPS AND PURPOSES OF AN EE@NCEPT

feasibility.

Potential target Purpose Comment Level of

groups feasibility
|| Local, regional, Regulations, fiscal Regulations already in | very low

national or supra-
national

systems, road charging

place, specific for certain

aspects (emissions,

currently offered specifi¢

interest in EFV

governmental waste), might form the
bodies basis for EFV definition
but not the other way
around.
| Information systems for | Requires comprehensivghigh
e.g. public and private information to assess
procurement future and current
vehicle models. Specifig
vehicle variant is less
important.
Green zones, access Too dependent on local| low
restrictions conditions; better
directly referring to
existing regulations. No
harmonisation of local
aspects possible. Mainly
focused on pollutant
emissions.
Guidance on strategies farRequires a long term | low
future, mobility concepts | globally harmonised | ===
(research, demonstration| EFV concept, assessing
projects, creation of technologies based on
framework). presumptions and futurg
prospects.
|| Customers Voluntary_nformation Requireseasy | very high |

understandable
information for a

vehicle variant.

|| Automotive industry

Design specifications

Already available (see
chapter 3.2.2.4. — very
specific for each modgl
Each manufacturer nee
to look for a competitive]
advantage resulting in
different strategies and
approaches>
harmonisation of design
not reasonable

very low

s

- ‘[ Formatted Table }
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It is not the aim of the EFV activities under tlarhework of WP.29 to develop an additional

develop an EFV concept as an recommendation, admsed method, common applied. It - { Deleted: is )
seems reasonable to develop and adopt such a docama Special Resolution or Consolidated
Recommendation under the umbrella of the 98 orgs8eament.

However, the EFV informal group concluded that eaclpositive feasibility statement is not
possible from a political point of view for the #nbeing. More guidance from WP.29 and the
EFV Conference is needed, with respect to the neddthe target groups and possible
applications of an EFV concept.

5.3. GENERAL COMMENTS AND CONCLUSIONS CONCERNING AN
EFV CONCEPT

Theoretically, the environmental profile of a vdbicould be based on a wide range of
indicators mentioned in chapter 4 (all types of s=mions to air, use of
materials/water/resources/substances eRu). from feasible perspective the different indizat
are quite divers and difficult to capture in a aiee fits all approach.

The background study clearly emphasizes thesetsesthe study has analyzed different
concepts and methodologies (by the SWOT analysis)tfe environmental performance of
vehicles. None of the investigated concepts is dbleassess and evaluate sufficiently the
environmental performance on a global harmonizeel léue to the following reasons:

» An aggregation of different environmental aspeata single score is based on subjective
weightings that would lead to arbitrary and confgsthanges in definitions.

e The environmental profile of a product has alwaybe interpreted on the background of
different regional and temporal environmental ainstances.

» Data for all environmental aspects are not avadlabid / or are measured in different
ways depending on the region or regulations/letjisia

For example, whereas greenhouse gas emissionsterighaise are addressing the global effect
climate change and resource depletion, the othdicdtors are addressing regional or even
specific local effects. Even more, there are funelatal temporal differences within even one
indicator. For example, looking at the electrigigneration for an electric vehicle even the well-
to-wheel CQ emission differ between regions (e.g. capturedhatr in an Emission Trade
Scheme avoiding an increase in £é&nissions, change in E-Mix over time). This metras
the same vehicle driving around a region over agetime will have a continuously changing
environmental profile. This makes a robust definitof an EFV impossible. The environmental
performance of a vehicle would need to be evaludiédrently depending on the local and
temporal environmental conditions. E.g. the emizstandard of a vehicle in a mega-city has
another relevance than in areas with a very low faair pollutants.

Looking at the SWOT analysis (chapter 4.3.) allfedént approaches have remarkable
weaknesses. Either the approaches are too simglerarot comprehensive enough to define an




weighting factors. Also a flexible approach allogiregional modification within a range of
globally harmonized weighting factors is not readua as this could mean local adjustment
factors almost continuously changing over timefedént from town or area to another, leading
to lot of confusion and missing stability for anypéications.

In consequence, single scores for defining EENaIl not be usefor comparative assertions. - { Deleted: are problematic |

according to 1SO14040 [9, 38] as well as the téemvironmentally friendly shall be avoided - - { Deleted: ould ]
according to ISO 14021. The reason for this ISIB izithat ‘environmentally friendly’ is a very

comprehensive and bold statement that is not likeelye justifiable looking at all the indicators

mentioned in chapter 4. It might be the case ¢hgt a vehicle has lower N@missions than

another vehicle during its life-time, regardingdbair quality. However, ‘environment’ is much

more than N@ emissions and need to take into consideration ailser relevant items as for

example CQ emissions, other Greenhouse gas emissions, regyahd end-of-life treatment,

noise emissions, hazardous substances etc. Ireguesce, a vehicle having lower £0

emissions might be identified as a low-E£€nission-vehicle but not necessarily

“environmentally friendly’. The application of thelSO norm requirgs a specific - { Deleted: recommends )

» consider the target group(s) and purpose(s)

» address clearly the approach on a voluntary base

e ensure a technology- and segment-neutral insteaé eéchnology- and segment-
prescriptive approach

e concentrate on already existing legislation or ¢paind focus on the crucial aspects in
order to avoid misleading and an information ovadiog

» take into account national or regional differemtiatin order to reflect local/regional
legislation and requirements

» take into account the time horizon

» avoid simplification of complex indicators or imggdn a single score

» define a realistic and affordable EFV thresholdaept from a customer perspective (a
broad share of existing vehicles in all segments)

Additional work may include the evaluation of thaterface between an EFV and an
“environmentally friendly infrastructure” (e.g. @i fuels and electricity).

The conclusion is, that from a technical and sdierpoint of view it is not feasible to develop- - { Formatted: Justified )
an_entire holistic EFV concept, because there dfferehces and certain specifications
concerning_environmental aspects, subjective wigst regional or temporal circumstances

and data availability.

A possible way out is to avoid the misleading tdff\V concept, but to create specific names
fitting to the concept (e.q. LNV-Low Noise VehicleCEV-Low Carbon dioxide Emission
Vehicle). In this sense in future “EFV” should Wwsdtten in quotation marks.
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| 5.4. FIRST OUTLINE OF ANEFV CONCEPT

In the previous sub-chapter some principles of BRV concept are considered. Mainly the
disadvantages of a single scgEFV” definition are described in chapter 5.3., presgniimat
such a single score is totalized calculated by mgixip different (environmental) values with
incomparable units, applied for different casegifmes, environmental needs etc.). This might
lead to the illusion that a “one size fits all” stbn was created.

However, this does not exclude tmen-aggregateccombination of several environmental
criteria or evaluation tools for the developmentnf EFV concept. In addition the application
of an “EFV concept may require a simplified structure and rankingapaeter, e.g. to be
implementable and understandable. As an exampecan take the emission levels Euro 1...6,
in Europe established as an information system tant combining different environmental
criteria (pollutant emissions), staged on time gmaformance, simple and understandable.
However, more environmental aspects need to beidwresl and should not be aggregated in

one parameter.

As a starting point the EFV informal group consatkin general the aspects and principles of
| possible‘EFV conceptswith 2 non-defined environmental performance paatans of vehicles.

| A) The Ultimate “ EFV concept.
. . , Envi
This concept defines where we want to bein a fully Cost
sustainable future regardless of the current state Para 2
of technology. /
There is no example of such a concept in
chapter 4. (this is more a theoretical concept). @

Environmentally Cost Parameter 1

| B) The Threshold“EFV concept

technological ideas (threshold should exclude

e.g. most of current models). ErV clase 1
class

Envi
This concept defines a future sustainable vehicle Cost
not existing yet, but imaginable with the current Para 2 \

| The Threshold EFV concept includes concepts EFVclass3
such as top runner principle (3.1.1.1.) from chapte Environmentally Cost Parameter

| C)The“EFV label concept 4

Envi

This concept defines the most sustainable vehicle S;f; 2

given the current technology.

| The“EFV label conceptincludes concepts such as
vehicle rankings (3.3.1. and 3.3.2.) from chapter 3

EFV class 1

EFV class 3 [ Deleted: updated 21/04/2009 |
» /

Environmentally Cost Parameter& )/



D) Discussion of the concepts

The ultimate’ EFV concept has a high feasibility, with low effort involvedut low added value
(see also document EFV-04-06 “ACEA comments to NAVEjuidance paper): not suitable for
differentiation of current vehicles and no inceatfer improvements as the distance to the future
target is too large.Therefore this seems a concept that should not paeeity to further
investigate at this stage.

The Threshold concept aridEFV label concefit both have advantage and disadvantage (see
EFV-04-04 & EFV-04-06). The consequence of using Label concept for multiple target
groups and purposes (resulting in high added-valm)ld require a considerable effort and
manpower. This manpower and effort could be redubg accepting (limited) regional
differences, and/or limitations to information-oniyus increasing feasibility. However, the
resulting added-value will consequently be lowered.

The feasibility of the Threshold concept is highsrit requires less effort to work out in detall
and regional differences can be overcome (e.g.dujvalence tables). However, the added
value is less as it could not serve as tool foemtiwes and consumer information from the start.
Special attention should be paid to ensure thiseptns technology neutral.

In the further definition of th€ EFV concept (in phase 2), a balance between feasibility and
added value has to be found.
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Tab. 3.1.4.8-1Energy content of motor fuels.

Fuel Energy content
Diesel 36 MJ/litre
Petrol 32 MJ/litre
Natural Gas/Biogas 33 - 38 MJ/Nm
LPG (liquefied petroleum gas) 24 MJl/litre
Ethanol 21 MJ/litre
Biodiesel 33 MJ/litre
Emulsion fuel 32 MJ/litre
Hydrogen 11 MJI/Nm?
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Tab. 3.1.4.8-3Lifetime mileage of road transport vehicles.
Vehicle category Lifetime mileage
(M and N categories as defined in Directive
2007/46/EC)
Passenger cars (M1) 200 000 km
Light commercial vehicles (N1) 250 000 km
Heavy goods vehicles (N2, N3) 1 000 000 km
Buses (M2, M3) 800 000 km
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3.1.5. ENVIRONMENTAL LABEL SWITZERLAND
Development of an environmental rating label farsda 1]

In 2007, the Federal Department of the Environmehtansport, Energy and
Communications (DETEC) decided to continue develepinof the energy rating label
for cars, which assesses the energy efficiencyaos according to categories on a scale
from A to G. An environmental label is to be depdd from the current rating label,
which, apart from the classification of cars infiogency categories, also makes possible



differentiation according to ecological and espiciair quality criteria. It is planned to
introduce the new environmental label on 1 Janaaap.

The content of the existing energy label shouldraesferred to the future environmental
label virtually without change, though complemenbsdadditional information on the
environmental impact of the vehicle. Included ire tenvironmental rating are two
assessments that are independent of one anothee. effergy efficiency is appraised
according to the previous seven categories frono &t The same number of vehicle
models is now to be classified in each categoitye @nergy section will be supplemented
by an environmental section in the form of enviremtal impact points. These
environmental impact points will appear on the emwvmnental label in the form of figures
and graphically, similar to what is currently thase on the energy label for €O
emissions. The environmental impact points defreen the criteria compiled by the
Federal Office for the Environment (FOEN) for energfficient and low-emission
vehicles (Kriterien flr energieeffiziente und enossarme Fahrzeuge (KeeF)). The
calculation of environmental impact points inclugesissions of NQ, HC, PMy,, CO,
CO,, noise and fuel production.

Along with more comprehensive consumer and fuesamption information, the future

environmental label should also make it possibletake into consideration further
environmental aspects in the ecological differeimraof Cantonal motor vehicle taxes
and Federal car tax. The Commission for the Emvivent, Town and Country Planning
and Communications of the Council of States UREgr&/ided information on the main

features of a bonus system in October 2008. Wfgtefrom today, car tax should be
increased from 4 to 8%. The increased income shdea used for the financial

promotion of energy-efficient and environmentaltighdly vehicles. With this scheme,
vehicles in energy efficiency category A shouldeigee the energy efficiency bonus in
full, whereas those in category B should receiv&50it is also planned that vehicles
below a certain number of environmental impact tgowill receive an environmental

bonus. The relevant amendment to the Car Tax Altbe put out to consultation from

November 2008.

The environmental label with its additional consunméormation and the differences in
car tax it supports should result in cars on Swessls which in future are more modern
and resource-efficient, with less impact on theimment.

Page 110: [35] Deleted Esserl 5/15/2009 3:47:00 PM

Not world-wide harmonized.
No consideration of cost-efficiency.
Compliance with the target is assessed no on ptduproduct basis,
but on a weighted-average basis.
Lack of sufficient data in absolute terms such asangtative
information on energy saving achievements. Acwm@rgy use as
such as well as the aggregated energy saving effeetnot addressed.
Therefore, a detailed and quantitative impact asiglig not possible.
Moving performance targets leading to confusionclastomers.



Elaborate procedures for setting standards baseldmanese tradition
of close cooperation between industry and govertmémcertain if
such is achievable in other cultures.

Name- and shame-sanctions only effective in Japan.

Top-runner approach only encourages incrementalhnteal
improvements, while innovations receive no incesgiwunder this
scheme.
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Setting targets for a wide range of complex proslueith many
characteristics can be an administrative burden.

Top runner requirements could be unfavourably deeras trade
restrictions in breach of WTO.

Negative effect on consumer prices: moving targesslt in shorter
lifetimes limiting cost distribution of number oékicles and in time.



