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AC - Alternating current
ADAS - Advanced Driver Assistance Systems

AEO - Annual Energy Outlook (published by the
US Energy Information Agency)

ASK - Available seat kilometre

BAC - Blood alcohol content

BTL - Biomass To Liquids

CAFE - Corporate Average Fuel Economy
CAI - Controlled Auto Ignition

CIDI - Compression Ignition Direct Injection
CIF - Cost, insurance and freight

CNG - Compressed natural gas

€O - Carbon monoxide

€02 - Carbon dioxide

COE - Certificate Of Entitlement (Required to

purchase vehicle in Singapore)

CONCAWE - Conservation Of Clean Air And Water

In Europe

CRA - Charles River Associates

CTS - Cybernetic Transport Systems
CVT - Continuously Variable Transmission
DALY - Disability-Adjusted Life Years
DC - Direct current

DT - Department for Transport (UK)
DI - Direct Injection

DME - Di-Methyl Ether

DPF - Diesel Particulate Filter

DRL - Daytime Running Lights

DTLR - Department Of Transport, Local Government
And The Regions (UK)

DWI - Driving while intoxicated (Drinking And Driving)
ECMT - European Conference Of Ministers Of Transport
EEA - European Environment Agency

EIA - US Energy Information Administration

EMD - Electro-Motive Division (Division of General
Motors)

EU - European Union

EU-15 - Group Of The Following Countries: Austria,
Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, ltaly, Luxembourg, Netherlands, Portugal, Spain,
Sweden, United Kingdom

EU-25 - Eu-15 + Acceding Countries (Cyprus, Czech
Republic, Estonia, Hungary, Lativa, Lithuania, Malta,
Poland, Slovak Republic, And Slovenia)

EUCAR - The European Council For Automotive
Research & Development

EV - Electric Vehicle

FAME - Fatty Acid Methyl Esters (see “biodiesel” in
glossary)

FCV - Fuel Cell Vehicles

FKA - Forschungsgesellschaft Kraftfahrwesen mbH
Aachen (German Research Institute)

FSU - Former Soviet Union (Armenia, Azerbaijan,
Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova,
Russia, Tajikistan, Turkmenistan, Ukraine, Uzbekistan,
And The Baltics (Estonia, Latvia, And Lithuania)

F-T - Fischer-Tropsch

G-7 - Group Of Countries Made Up Of the US,
Canada, France, Germany, Italy, UK, and Japan.

GDP - Gross Domestic Product

GHG - Greenhouse gas (see glossary)

GNI - Gross National Income

GTL - Gas to liquids (see glossary)

HOT - High Occupant Toll (see glossary)
HOV - High Occupant Vehicle (see glossary)
ICE - Internal combustion engine

IEA - International Energy Agency

IMF - International Monetary Fund

IMTS - Intelligent Multimode Transit System

INRIA - French National Institute For Research In

Computer Science And Control
IPAI - International Primary Aluminium Institute
ITS - Intelligent Transport Systems (see glossary)

JRC - Joint Research Centre Of The European
Commission

kg - Kilogram

LDV - Light Duty Vehicle (see glossary)
LNG - Liquefied Natural Gas

LPG - Liquefied Petroleum Gas

LRT - Light Rail Transit

MCMA - Mexico City Metropolitan Area
MG - Milligram

MIT - Massachusetts Institute Of Technology
M) - Megajoules

ML - Milliliter

MRT - Mass Rapid Transit

MV - Motor Vehicle

NBER - National Bureau Of Economic Research
NEDC - National Economic Development Council (UK)
NOX - Various Oxides of Nitrogen

OECD - Organisation For Economic Co-Operation and

Development

OEM - Original Equipment Manufacturer

OPEC - Organization For Petroleum Exporting Countries
Pb - Lead

PEM - Proton Exchange Membrane

PERS - Porous Elastic Road Surface

PGMS - Platinum Group Metals

PISI — Port Injection Spark Ignition

PKM - Passenger-Kilometers

PM-10 - Particulates Having A Diameter Of 10 Microns
Or Greater

PPM - Parts Per Million

PPP — Purchasing Power Parity

PRT - Personal Rapid Transit

RME - Rapeseed Methyl Ester

RPK - Revenue Passenger Kilometer
SMP - Sustainable Mobility Project
SOX - Sulfur Dioxide

SUV - Sport Utility Vehicles

TCRP - Transit Cooperative Research Program (US)
TDM - Traffic Demand Management
TKM - Tonne-Kilometers

TONNE - Metric Ton

TRB - Transport Research Board (US)
TRC - Tire-Road Contact

TTW - Tank-To-Wheels

V/C - Ratio Of The Average Projected Traffic Volume
Over An Element Of Infrastructure To The Infrastructure’s
Rated Capacity

VAL - Light Automatic Vehicle - Is A Fully Automated,
Unattended Metro System

VMS - Variable Message Signs
VOC - Volatile Organic Compound

WBCSD - World Business Council For Sustainable

Development

WEO - World Energy Outlook (published by the

International Energy Agency)
WHO - World Health Organization
WTT - Well-To-Tank

WTW - Well-To-Wheels



Alcohol fuels — See “ethanol” and “methanol.”

Anthropogenic - Resulting from or produced by

human beings.

Biodiesel — Biodiesel, also known as Fatty Acid Methyl
Esters (FAME), is produced from vegetable oils, usually
via the base-catalysed transesterfication of the oil with
methanol and sodium hydroxide. This removes the
glycerine from the oil, which is necessary to conform
to fuels standards. The first biodiesel to be produced
commercially was manufactured from rapeseed (or
canola) in 1988.

Bio-fuels — Fuels produced from biomass crops and
wastes. The main biofuels are synthetic diesels, which
can be burned in compression ignition (diesel) engines,
and bioethanol, which can be burned in spark ignition
(gasoline, or petrol) engines.

Biomass —the term “biomass” covers a wide range of
energy crops such as corn, soybeans, sugar, poplar,
willow and switchgrass, as well as agricultural waste
and forestry residues. It also includes landfill gas and
municipal solid waste. Biomass can be used for
conversion into liquid fuels, such as ethanol, methanol,
biodiesel and F-T diesel, and also electricity and

hydrogen.

Biomass gasification — the production of synthesis
gas from biomass.

Carbon neutral - Emitting no net carbon into the

atmosphere.

Choke points — points in an infrastructure network
where congestion is especially likely to occur due to the
convergence of traffic or the reduction in the capacity
of the infrastructure.

Carbon sequestration - the addition of carbon

containing substances to a reservoir.

Compressed natural gas (CNG) - Natural gas (see
below) in gaseous form stored at high pressure.

Conventional pollutants — Substances emitted by
the combustion or evaporation of fuels that, either
individually or in combination, produce health effects

in humans at certain concentrations. The term
“conventional pollutants” is generally used to refer to
emissions of carbon monoxide (CO), oxides of nitrogen
(NOx), particulate matter (PM), sulfur oxides (SOx), and
unburned hydrocarbons (HC). The latter are sometimes
referred to as volatile organic compounds (VOCs) or

non-methyl organic gases (NMOG).

Cryogenic tanks - tanks designed to hold extremely
cold liquids (e.g., liquid hydrogen).

Dieselization - the use of diesel engines to power

transport vehicles.

Di-methyl ether (DME) - Currently used as a chemical
solvent and as a propellant in aerosols, but not as a

transport fuel. A combination of methanol and DME has
been suggested as an alternative fuel for diesel engines,
as has “neat” (i.e., 100%) DME, which is sulfur-free,

low aromatic fuel, and offers potentially better local
emissions characteristics than diesel. DME has also been
suggested as a potential replacement for LPG and LNG.

Economies of scale - reduction in unit costs resulting
from a greater rate of output per unit of time. Differs
from “experience curve” in that the latter refers to
reduction in unit costs resulting from cumulative
production of a product.

Electrochemical - The production of electricity by

chemical changes.

Enzymes - Any of various proteins originating from
living cells and capable of producing certain chemical

changes in organic substances by catalytic action.

Ethanol (C2H50H) - Otherwise known as ethyl
alcohol, alcohol, or grain-spirit. A clear, colorless,
flammable oxygenated hydrocarbon. In transportation,
ethanol is used as a vehicle fuel by itself (E100 — 100%
ethanol by volume), blended with gasoline (E85 — 85%
ethanol by volume), or as a gasoline octane enhancer

and oxygenate (10% by volume.)

Fatty Acid Methyl Esters (FAME) — See “biodiesel”.

Feedstock logistics — the process of gathering raw
materials for the production of fuel.

Fossil CO2 emissions — emissions of CO2 resulting
from the combustion of fuels from carbon deposits such
as oil, gas and coal.

FT gasoline - A fuel manufactured from natural gas
using the Fischer-Tropsch process for use in spark-
ignition engines.

Fuel cell - An electrochemical device that continuously
changes the chemical energy of a fuel (hydrogen) and
oxidant (oxygen) directly to electrical energy and heat,
without combustion. The electrical process causes
hydrogen atoms to give up their electrons. It is similar
to a battery in that it has electrodes, an electrolyte, and
positive negative terminals. It does not, however, store
energy as a battery does. Because there is no combustion,
fuel cells give off few emissions; because there are no
moving parts, fuel cells are quiet. Fuel cells can be used
in stationary applications like generating electricity or
heating buildings, and for powering vehicles, buses
and trains.

Fuel cell stacks - A collection of fuel cells. To produce
power in large amounts, many fuel cells are combined
into a fuel cell stack.

Fuel infrastructure - Systems that distribute fuel from
its point of production to the point at which it is put
into a transport vehicle.

Gas to Liquids — The process of producing liquid fuels
(either gasoline or diesel) from natural gas. The first step
is the production of natural gas to hydrogen and carbon
monoxide by partial oxidation, steam reforming, or a
combination of the two processes. The product, known
as sythesis gas (or syngas) is then converted to a liquid
hydrocarbon by a chain growth reaction of carbon

mononide and hydrogen on the surface of a
heterogeneous catalyst. The catalyst is either iron- or
cobalt-based and the reaction is highly exothermic

(i.e., heat-generating). The temperature, pressure, and
catalyst determine whether a light or heavy synthetic
crude is produced. At 330 C mostly gasoline and olefins
are produced, whereas at 180 to 250 C, mostly diesel
and waxes are produced.

Greenhouse gas — Those gaseous constituents of

the atmosphere, both natural and anthropogenic (i.e.,
resulting from or produced by human beings), that
absorb and emit radiation at specific wavelengths within
the spectrum of infrared radiation emitted by the Earth’s
surfaces, the atmosphere and clouds. Water vapor (H20),
carbon dioxide (CO2), nitrous oxide (N20), methane
(CH4) and ozone (O3) and the primary greenhouse
gases in the Earth’s atmosphere. There are several entirely
human-made greenhouse gases. Regulatory attention
has focused on sulphur hexaflouride (SF6), hydrofluoro-
carbons (HFCs) and perfluorocarbons (PFCs)

Harsh road environments - Operating conditions in
which roads are unpaved, poorly maintained, and/or

little more than trails.

Heavy road vehicles - Generally refers to freight
trucks larger than small delivery vans, intercity buses,

and public transport buses.

High emitter — A vehicle that emits considerably more
“conventional” pollutants than permissible under the
emissions standard to which the vehicle was certified.
There is no single definition that is universally accepted.
The US EPA defines “high emitter” as a vehicle emitting
a level of emissions at least twice (for some pollutants,
three times) the standards to which they were certified.
In the work of Professor Stedman and his colleagues,
“high emitters” are defined as the “dirtiest 10%" of

vehiciles.

High expansion cycle engine - an engine in which
the expansion ratio is higher than the compression ratio.
H

g Charge Compre Ignition

(HCCI) - A relatively new combustion technology that

is a hybrid of the traditional spark ignition (SI) and the
compression ignition process (such as a Diesel engine).
Unlike a traditional SI or Diesel engine, HCCI combustion
takes place spontaneously and homogeneously without
flame propagation. This eliminates heterogeneous
air/fuel mixture regions. In addition, HCCl is a lean
combustion process. These conditions translate to a
lower local flame temperature, which lower the amount

of Nitric Oxide (NOx) produced in the process.

HOV Lane - A traffic lane limited to carrying high
occupancy vehicles and certain other qualified vehicles.
A high occupancy vehicle (HOV) is a vehicle carrying
more than a minimum specified number of passengers.
HOVs include carpools, vanpools, and buses. HOV
requirements are often indicated as 3+ (three or more
passengers required) or 4+ (four or more passengers
required).

HOT Lane — HOV facilities that allow lower occupancy
vehicles, such as solo drivers, to use the facility if they
pay a toll. This offers users three options: drive alone on
an unpriced but congested general purpose lane, drive
alone and pay to use a less congested lane, or rideshare
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(carpool, vanpool or ride transit) to use a less congested
lane without any additional fee.

Hybridization - The process of using multiple
propulsion devices (e.g., a spark ignition engine and
one or more electric motors) to propel a vehicle.

Intelligent transport systems (ITS) — Intelligent
transportation systems encompass a broad range of
wireless and wireline communications-based information,
control and electronics technologies. When integrated
into the transportation system infrastructure, and in
vehicles themselves, these technologies help monitor
and manage traffic flow, reduce congestion, provide
alternate routes to travellers, enhance productivity, and
save lives, time and money.

Internal combustion engine — An engine that
transforms fuel into mechanical energy by means of
combustion inside a cylinder.

Light duty vehicle - Passenger cars and other light
personal-use vehicles. In the UK, includes 4-wheeled
and 3-wheeled cars, Land Rovers, Jeeps, minibuses,
motorcaravans, dormobilies and light vans. In the US,
includes passenger cars, pickups, SUVs, and minivans
under 10,000 pounds (4546 kg) gross vehicle weight.
Does not generally include powered two and three-

wheelers.

Lean burn engine - A lean burn engine is designed

to operate with a very lean air-fuel ratio during light load
conditions. Most modern gasoline engines are controlled
to run at a chemically correct (stoichiometric) air fuel
ratio (about 14.7:1) to make the three-way catalyst
operate at high efficiency, reducing tail-pipe emissions.
Lean burn engines mix more air with the fuel when full
power is not needed, resulting in better fuel economy.
Air/fuel ratio in lean burn engines can be as high as
22:1. When full power is needed, such as during
acceleration or hill climbing, a lean burn engine reverts
to a stoichiometric (14.7:1) ratio or richer.

Lignocellulosic material — Any of various compounds
of lignin and cellulose comprising the essential part of
woody cell walls of plants.

Liquefied petroleum gas (LPG) - A mixture of
hydrocarbons, primarily propane and butane, with some
propylene and butylenes. The gas is a by-product of oil
and gas extraction, and of oil refining. LPG is gaseous at
standard temperature and pressure, but can be liquefied
at pressures of up to 6-8 bar, and is normally stored and
transported in liquid form.

Methanol (CH30H) — A colorless highly toxic liquid
essentially no odor and very little taste. In transportation,
methonol is used as a vehicle fuel by itself (M100 — 100%
methanol) or blended with gasoline (M85 - 85%
methanol).

Naptha — A colorless, volatile petroleum distillate,
usually an intermediate product between gasoline and
benzene, used as a solvent, fuel, etc.

Natural gas — A mixture of hydrocarbon compounds,
primarily methane (CH4), and small quantities of various
non-hydrocarbons existing in the gaseous phase or in
solution with crude oil in natural underground reservoirs
at reservoir conditions.

Noise barriers — Structures constructed adjacent to a
road, railway line, or airport to reduce noise from

transport vehicles using the facility.

Paratransit - Literally, “alongside transit.” It includes
all public and private mass transportation in the
spectrum between the private automobile and
conventional public transport.

Powered 2 and 3 wheeler - A two or three-wheeled
vehicle powered by some form of motor or engine.
Includes, among other vehicles, motorcycles and scooters.

Powertrain — All the components between a road

vehicle’s engine and wheels.

Proton electric membrane (PEM) fuel cell. -
Considered the most promising fuel-cell technology for
use in vehicles. PEM fuel cells use a proton (a hydrogen
ion) conducting solid membrane -- much like kitchen
plastic wrap -- as the electrolyte. The solid membrane
allows the PEM fuel cell to be smaller and operate cooler
than liquid electrolytes used in alkaline and phosphoric
acid fuel cells.

Rolling resistance — A measure of the amount of
resistance that is generated as a tire rolls on the road
surface.

Spark ignition engines - Engines that ignite their fuel

using a spark plug.

Steam reforming of natural gas - A process by
which steam at a temperature of 700-1,100 °C is mixed
with methane gas in a reactor with a catalyser at 3-25
bar pressure. Steam reforming of natural gas is currently
the least expensive method of producing hydrogen,

and used for about half of the world's production of
hydrogen. In steam reforming of natural gas, 7.05 kg
CO2 are produced per kilogram hydrogen.

Telematics — A general term referring to emerging
technologies in automotive communications, combining
wireless voice and data capability for management
information and safety applications. Applications include
vehicle-based electronic systems, mobile telephony,
vehicle tracking and positioning, on-line navigation and
information services and emergency assistance.

Water electrolysis — The production of hydrogen from

water using electricity.
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Many people have contributed to the Sustainable
Mobility Project during the past four years. They
have generously given of their time, contributed
new perspectives, and helped to pull together

this report. Listed below are the individuals that
represented their companies in the Working Group
and Workstreams, as well as supporting consultants
and analysts, members of the Assurance Group,
and the WBCSD project secretariat staff. In addition
the sponsor companies have called upon the
expertise of many people working within their
respective firms. These individuals are not named
here but have provided information, feedback and
other support. Many stakeholders have also given
valuable advice and comments at workshops,
dialogues and other forums. To all contributors —
named as well as unnamed — we express our
sincere thanks.

Working Group

Chair
Mr. Charles Nicholson

Group Senior Advisor, BP

Working Group company representatives

as of June 2004, main and alternates

BP

Ms. Carol Battershell

Director, Alternative Fuels
Dr. Nick Wilkinson

Vice President,

Advanced Fuels Integration
DaimlerChrysler AG

Dr. Ulrich Miiller

Director, Corporate Strategy Transport,

Environment and Economic Strategy

Mr. Hanns Glatz

External Affairs & Public Policy European Affairs

Ford Motor Company

Ms Deborah Zemke
Director,
Corporate Governance

General Motors

Mr. Lewis Dale

Director,

Public Policy

Honda Motor Co., Ltd.

Mr Takanori Shiina

Chief Engineer

Mr. Filip Sergeys

Government Relations & Regulations,
Mobility Policy,

Honda Motor Europe

Hydro

Dr. Erik Sandvold

Vice President,

Head of Hydro Aluminium R&D

Mr. Dag Christensen

Head of Strategy and Policy, New Energy

Michelin

Ms Patricia Le Gall

Corporate Manager for Environment Group

Nissan Motor Co. Ltd.

Ms. Hiromi Asahi
Manager,

Technology Planning Department

Mr. Atsushi Hatano
Technology Planning Department

Renault

Ms Catherine Winia van Opdorp
External & Government Relations

Mr. Jean-Marc Lepeu

Vice-President for Government Relations

Shell

Mr. Mark Gainsborough

Vice President, Fuels

Dr. Harald Schnieder

Manager, Future Fuels Development

Toyota

Mr. Masayuki Sasanouchi
Project General Manager,

Environmental Affairs Division

Ms Masayo Hasegawa
Project General Manager,

Environmental Affairs Division

Mr. Willy Tomboy

General Manager,
Environmental Affairs Office,
Toyota Motor Europe

Volkswagen

Dr. Horst Minte
General Manager,

Environmental Strategy

Dr. Stephan Herbst
Environmental Strategy and Business Processes

Over the four year duration of the SMP, several
individuals who have contributed to the Project as
Working Group members have moved on to other
assignments both inside and outside their companies.

These include:

Peter Histon, BP;

Lee Crugman, GM;

Kristin Zimmerman, GM;
Katsunori Kambe, Honda;
Per Sandberg, Hydro;
Soichuro Uno, Nissan;
Masanobu Wada, Nissan;
Tim Ford, Shell;

Armando Patag, Shell; and
Hermann Meyer, VW.



A good deal of the work of the SMP was carried out WS3 Fuels: Dirk Kruse, VW
by ten “workstreams.” The participants in these Horst Minte, VW

workstreams and the supporting consultants for each Chairs: Mark Gainsborough, Shell &

workstream were as follows:

WS1 Indicators:
Chair: Per Sandberg, Hydro

Dave Moorcroft, BP
Marijo Cicak, DC

Rob Frederick, Ford

Andy Taylor, Ford

Tony Spalding, GM

Filip Sergeys, Honda
Johanna Oster, Hydro
Jacques Toraille, Michelin
Hiromi Asahi, Nissan
Leoni Barth, Nissan
Catherine Winia van Opdorp, Renault
Julien Pagnac, Renault
Armando Patag, Shell
Karen Westley, Shell
Manuela Ojan, Toyota
Michael Mesterharm, VW

WS2 Vehicles:

Chairs: Herman Meyer, VW & Willy Tomboy, Toyota

Andrew Armstrong, BP
Frank Overmeyer, DC
Ingmar Ackermann, Ford
Karl Fiegenschuh, Ford

Pim van der Jagt, Ford
Lewis Dale, GM

Thomas Brachmann, Honda
Hans Ole Riddervold, Hydro
Patrice Person, Michelin
Leoni Barth, Nissan

Yasuo Matsumoto, Nissan
Philippe Bernet, Renault
Stewart Kempsell, Shell
Yutaka Matsumoto, Toyota
Tokyuuki Takahashi, Toyota
Okayama Yutaka, Toyota
Stefan Carli, VYW

Axel Koenig, VW

Supporting consultants :

FEV Motorentechnik, Aachen, Germany

Masayuki Sasanouchi, Toyota

Christopher Wilks, BP
Paul C. Killgoar Jr, Ford
Gary P. Smith, Ford
Norman Brinkman, GM
Raj Choudhury, GM
Christine Sloane, GM
Takanori Shiina, Honda
Henrik S. Andersen, Hydro
Knut Solberg, Hydro
Leoni Barth, Nissan
Yasuo Matsumoto, Nissan
Claude Delarue, Renault
Rodica Faucon, Renault
Stewart Kempsell, Shell
Hirohiko Hoshi, Toyota
Axel Koenig, VW

Supporting consultant:
Frost & Sullivan; Oxford, United Kingdom

WS4 Infrastructure:

Chair: Lewis Dale, GM

Reinhard Ball, DC

Jamie Seguino, Ford

Kristin Zimmerman, GM

Gilles Lamarque, Renault

Catherine Winia van Opdorp, Renault
Masayo Hasegawa, Toyota

Naoh lIto, Toyota

Shinichi Yamaguchi, Toyota

Axel Riemann, VW

Martina Priebe, ATAG

Supporting consultants:

Battelle; Columbus, Ohio, USA

RAND Europe; Leiden, the Netherlands
RAND USA ; Arlington, Virginia, USA

WS5&6 Personal & Goods Demand:

Chairs: Reinhard Ball, DC & Deborah Zemke, Ford &

Filip Sergeys, Honda

Carol Battershell, BP
Nick Wilkinson, BP
Dieter Schoch, DC

Supporting Consultants:

Ms Holly V. Crambeck,

Jamaica Plain, Massachusetts, USA
Dr Ralph Gakenheimer,

Jamaica Plain, Massachusetts, USA
Mr Peter Histon,

Farnham, United Kingdom

Dr Christopher Zegras,
Cambridge, Massachusetts, USA
RAND Europe;

Berlin, Germany and Leiden, the Netherlands
RAND USA ;

Arlington, Virginia, USA

WS7 Policy Measures:

Chair: Jacques Toraille, Michelin

Nick Wilkinson, BP

Simon Worthington, BP
Marijo Cicak, DC

Tayce Wakefield, GM

Lee Crugman, GM

Filip Sergeys, Honda

Per Sandberg, Hydro/WBCSD
Luc Bastard, Renault
Elisabeth Altekoster, VW

Supporting Consultants:
RAND Europe; Leiden, the Netherlands

WS8&9 Modelling & Synthesis:

Chair: Masanobu Wada, Nissan

Mark Finley, BP

Nick Wilkinson, BP
Johannes Ebner, DC
Ken Hass, Ford

Jamie Seguino, Ford

Lee Crugman, GM
Lewis Dale, GM

Per Sandberg, Hydro/WBCSD
Filip Sergeys, Honda
Patricia Le Gall, Michelin
Patrice Person, Michelin
Hiromi Asahi, Nissan
Atsushi Hatano, Nissan
Simone Feitler, Renault

Jean Grebert, Renault

IKA — Institute for Automotive Engineering, RWTH, Lee Crugman, GM Harald Schnieder, Shell

Aachen, Germany Katsunori Kambe, Honda Masayo Hasegawa, Toyota

Institut fiir Verkehrsfiihrung und Fahrzeugsteuerung, Dominique Aimon, Michelin Willy Tomboy, Toyota

German Aerospace Center, Braunschweig, Germany Francoise Dalle, Michelin Axel Riemann, VW

IVF — Institute for Transport Research, German Aerospace Hiromi Asahi, Nissan Ruth Holling, VW

Center, Berlin, Germany Masanobu Wada, Nissan

RAND Europe; Berlin, Germany and Leiden, Simone Feitler, Renault Supporting Consultants:

the Netherlands Jean Grebert, Renault Dr Joel P. Clark, Cambridge, Massachusetts, USA

VKA - Institute for Combustion Engines, RWTH, Harald Schnieder, Shell Dr Mark Delucchi, Fair Oaks, California, USA

Aachen, Germany Masayo Hasegawa, Toyota Dr Leonard Evans, Bloomfield Hills, Michigan, USA
Manuela Ojan, Toyota Dr Frank Field, Cambridge, Massachusetts, USA
Willy Tomboy, Toyota Dr Randolph Kirchain, Cambridge, Massachusetts, USA

Ruth Holling, VW Dr Matthijs J. Koornstra, Roelofarendsveen,
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the Netherlands

Mr Peter Lukens, Washington D.C., USA

Dr Dinesh Mohan, Indian Institute of Technology,
Delhi, India

Dr Richard Roth, Cambridge, Massachusetts, USA
Dr Lou Thompson, Chevy Chase, Maryland, USA
Mr Geetam Tiwari, Indian Institute of Technology,
Delhi, India

TNO Automotive; Helmond, the Netherlands

TNO Inro; Delft, the Netherlands

WS10a Workshops

Chair: Mark Gainsborough, Shelll

WS10b Scenarios
Chairs: Deborah Zemke, Ford &
Armando Patag, Shell & Harald Schnieder, Shell

Carol Battershell, BP

Nick Wilkinson, BP

Reinhard Ball, DC

Ichiro Sugioka, Ford

Lewis Dale, GM

Christine Sloane, GM
Yoshihiko Kimura, Honda
Dag Christensen, Hydro
Per Sandberg, Hydro/WBCSD
Patricia Le Gall, Michelin
Soichiro Uno, Nissan
Catherine Winia van Opdorp, Renault
Mark Gainsborough, Shell
Shigekazu Kato, Toyota
Masayo Hasegawa, Toyota
Willy Tomboy, Toyota
Hermann Meyer, VW

Horst Minte, VW

Supporting Consultants:
GBN - Global Business Network; Emeryville, California, USA

C ications ]

Chair: Lewis Dale, GM

Nick Wilkinson, BP
Wolfgang Scheunemann, DC
Deborah Zemke, Ford
Christopher Preuss, GM
Natsuno Asanuma, Honda
Osamu Kuroiwa, Honda
Patrice Cochin, Michelin
Kohki Sone, Nissan

Pierre Zigmant, Renault
Masayo Hasegawa, Toyota
Shigeru Hayakawa, Toyota
Tetsuo Kitagawa, Toyota
Thomas Mickeleit, VW

Lead Consultant
Dr George C. Eads, Charles River Associates, Washington
D.C, USA

Modelling Support
Dr Lew Fulton, International Energy Agency, Paris, France

Report Support

Editor:
Robin Knight, KnightWrite, London, United Kingdom

Data Graphics:
Lee Crugman and Miguel Cano, Design Union, Chicago,
Mllinois, USA

Report design:
Ed Bugg, Seven, London, UK

Assurance Group

Chair: Rt Hon Simon Upton, OECD Roundtable on
Sustainable Development, Paris, France

Mr. David Ashley, Sinclair, Knight, Merz Pty Ltd,
Armadale, Victoria, Australia

Professor John Heywood, Massachusetts Institute of
Technology, Massachusetts, USA

Professor Peter Jones, University of Westminister, London,
United Kingdom

Professor Suzana Kahn Ribiero, COPPE/UFR], Rio de
Janeiro, Brazil

Professor Martin Wachs, University of California, Berkeley,
California, USA

Professor Akio Morishima, Institute for Global

Environmental Strategies, Tokyo, Japan

WBCSD Project secretariat staff

Per Sandberg, Project Director, from February 2004,
before that Workstream Support

Tony Spalding, Communication Manager, from
December 2003

Claudia Schweizer, Project Officer

Mia Bureau, Project Assistant

Peter Histon, Workstream Support, from July 2002
Michael Koss, Assistant Project Director, until
January 2004

Kristian Pladsen, Communication Manager, until
August 2003

Arve Thorvik, Project Director, until January 2003
John Rae, Project Director, until January 2001 (deceased)
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Project Director: Per Sandberg,
Per.Sandberg@hydro.com
Communication Manager: Tony Spalding,
spalding@wbcsd.org

Project Officer: Claudia Schweizer,
schweizer@wbcsd.org

U—RIOVYILT Y MERSE
George Eads, Charles River Associates,
geads@crai.com

Charles Nicholson,
nicholcc@bp.com

D ERCHREYSLER
Ulrich Miller,
ulrich.dr.mueller@daimlerchrysler.com

_=»

Deborah Zemke,
dzemke@ford.com

El General Motors.

Lewis Dale,
lewis.dale@gm.com

HONDA
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takanori_shiina@n.t.rd.honda.co.jp

LU

HYDRO

Erik Sandvold,
erik.sandvold@hydro.com

Patricia Le Gall,
patricia.le-Gall@fr.michelin.com

NISSAN
#E 3hE

h-asahi@mail.nissan.co.jp

\4

RENAULT
Catherine Winia van Opdorp,

catherine.winia-van-opdorp@renault.com

M

Mark Gainsborough,
M.Gainsborough@shell.com

TOYOTA
Al Y

masayo_hasegawa@mail.toyota.co.jp

VOLKSWAGEN AG

Horst Minte,
horst.minte@wolkswagen.de
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