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Time for a Model Change

The automotive industry ranks among the
most signiﬁcant business phenomena of the
twentieth century and remains vitally important today, accounting for almost 11 per cent
of the GDP of North America, Europe and
Japan and one in nine jobs. In economic and
social terms alike, its products have had a fundamental impact on modern society -- for better or for worse. Yet the industry has found
it hard to adjust to recent challenges and is
no longer much valued by the capital markets. It has become riven with internal contradictions that inhibit reform, and now faces
a stark choice between years of strife or radical
change. This book is a wake-up call for those
who work in the automotive business. It highlights the challenges and opportunities that
exist for managers, legislators, ﬁnancial institutions and potential industry entrants. Most
of all, it gives us all cause to reﬂect on the
value of our mobility, today and tomorrow.
Graeme P. Maxton is Programme Director,
Economist Conferences; Contributing Editor,
Economist Intelligence Unit (EIU), and a Director of autopolis Strategy Consultants. He contributes regularly to a variety of Economist
Newspaper Group publications and is author
of the EIU’s World Car Forecasts, The Emerging Markets of Asia--Pacific and Asia--Pacific: After
the Crisis. He is also co-author (with John
Wormald) of the best-selling Driving Over a
Cliff? Business Lessons from the World’s Car Industry, 1994.
John Wormald is a Director of autopolis Strategy
Consultants and works throughout the automotive industry. He regularly contributes to
the business and automotive press and is the
co-author (with Graeme P. Maxton) of the bestselling Driving Over a Cliff? Business Lessons from
the World’s Car Industry, 1994.
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Advance praise for Time for a Model Change

With very few exceptions, the world’s leading car manufacturers have become notorious in
recent years for destroying shareholder value, and their future prospects look bleak. How they
got into this situation, and how they might escape from it, are the themes of this timely and
important book.
The authors bring their long experience of the industry to bear on the key challenges that it
is now grappling with -- market saturation in the advanced countries, uncertain growth
prospects in the developing world, unstable relations with suppliers and distributors -- and
they conclude that nothing short of a radical make-over is necessary. Traditional business
models, including the quest for global scale and an ever-widening range of models, have run
into the sand. Companies need to look afresh at what they are good at, decide which part of
the value chain they should concentrate on, and organise themselves accordingly.
Manufacturers need to unbundle and reconstitute themselves in order to achieve the
optimal balance between size and diversity. If they follow this course, the authors persuasively
argue, they could lift themselves into a new era of prosperity, providing a better service for
customers and higher returns for investors. The stark choice is between ‘graceless degradation’
and ‘planned revolution’.
The authors have produced both a powerful diagnosis and an imaginative blueprint for
reform. The industry and everyone who depends on it would do well to take notice.
Sir Geoffrey Owen, former editor of the Financial Times and currently Senior Fellow at the
Institute of Management at the London School of Economics

This is the book to read if you want to know -- in plain English -- where global car-making is
and where it should be going. Graeme Maxton and John Wormald distil their encyclopaedic
knowledge of the industry and the world economy into an authoritative, comprehensive and
lucid analysis on which they base their recommendation for a thorough reorganisation of the
automobile sector.
The authors demolish mirage solutions to the current chronic oversupply: the boundless
China and India markets, the standardised ‘world car’, the proliferation of different models
and over-reliance on brand image. They then document the damage perpetrated by motor
vehicles and balance this against the contribution of the motor industry to economic growth
and to the quality of life. Governments, they predict, will take a more active role in adopting
more road pricing, restrict vehicle use within cities and toughen laws on safety and emissions.
And oil reserves are ﬁnite.
So how can car-making survive? What is needed, say the authors, is a ‘fourth automotive
revolution’ involving the ‘unbundling’ of automotive business to enable manufacturers to
differentiate roles appropriately. This would allow a radical redesign of engines and bodies, a
change in corporate culture, the emergence of new manufacturers and the development of real
competition in dealerships and servicing. The result? Cheaper and better cars for consumers
and bigger proﬁts for car-makers.
Ken Davies, Senior Economist, Investment Division, OECD

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information

Time for a Model Change
Re-engineering the Global Automotive Industry
Graeme P. Maxton and
John Wormald

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information

published by the press syndicate of the universit y of cambridge
The Pitt Building, Trumpington Street, Cambridge, United Kingdom
cambridge universit y press
The Edinburgh Building, Cambridge, CB2 2RU, UK
40 West 20th Street, New York, NY 10011-- 4211, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia
Ruiz de Alarcón 13, 28014 Madrid, Spain
Dock House, The Waterfront, Cape Town 8001, South Africa
http://www.cambridge.org

C Graeme P. Maxton, John Wormald 2004

This book is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without
the written permission of Cambridge University Press.
First published 2004
Printed in the United Kingdom at the University Press, Cambridge
Typefaces Swift 9/12 pt., and Formata Condence

System LATEX 2ε [tb]

A catalogue record for this book is available from the British Library
Library of Congress cataloguing in publication data
Maxton, Graeme P.
Time for a Model Change: Re-engineering the Global Automotive Industry / Graeme P. Maxton
and John Wormald.
p. cm.
Includes bibliographical references and index.
ISBN 0 521 83715 4
1. Automobile industry and trade. 2. Automobile industry and trade -- Management. 3. Reengineering
(Management). 4. Competition, International. I. Wormald, John. II. Title.
HD9710.A2M3863 2004
338.4 7629222 -- dc22
2004045634
ISBN 0 521 83715 4 hardback

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information

Contents

List of figures
Foreword by G. Fredric Bolling
Acknowledgements
Glossary

page viii
xiii
xv
xvii

Introduction

1

1 From automania to maturity -- in the
main markets at least

3

2 The problems that can be ﬁxed -dealing with noxious emissions,
trafﬁc accidents and congestion

31

3 The global resource challenges -energy and global warming

64

4 A global industry and the changing
international order

91

5 The supplier industry -- the catalyst
for the profound changes to come?

137

6 The downstream sales and service
sector

164

7 When the numbers do not add up

211

8 Choosing a future for the automotive
industry

245

9 Time for a model change

257

Index

269

vii

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information

Figures

1.1 Slowing world production (millions of
vehicles per year)
page 4
1.2 Coming to a halt: compound annual
growth in world production volumes
4
1.3 Number of people over purchasing
power parity disposable income
thresholds, 2000
5
1.4 The ﬁrst 100 years -- production by
region.
6
1.5 Population trends in European
countries
7
1.6 Population, US versus Europe
7
1.7 Fewer future car buyers: year in which
population starts to decline
8
1.8 Car parc per thousand population, 2003
8
1.9 World population growth 1950--2030
(billions of people)
9
1.10 Recent performance of emerging
region markets
10
1.11 China, the engine of future growth in
Asia
11
1.12 Asia ﬁnally takes off -- forecast market
volumes to 2020
11
1.13 The good old times
12
1.14 Convergence of vehicle weights
14
1.15 US market for light vehicles, 1982--2003
15
1.16 Modal split of passenger travel in
different world regions
16
1.17 Comparative intensity of car use
17
1.18 Structure of light vehicle markets
17
1.19 Car markets by size class
18
1.20 Structure of LCV/LT markets
19
1.21 Size and price range of European
vehicle classes, circa 1980
19
1.22 The European segmentation upheaval
21

viii

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information
List of figures
2.1 Breathing more easily in the US
2.2 Breathing more easily in Europe:
nitrogen oxide emissions
2.3 Winning the emissions battle
2.4 Percentage changes in road
casualties by region, 1980--95
2.5 Regional breakdown of world road
deaths, 2001 (1.2 million total)
2.6 The cost of road accidents
2.7 Causes of road vehicle accidents
2.8 Road deaths relative to kilometres
driven, US, 1970--2000
2.9 Road deaths relative to kilometres
driven, UK, 1970--2000
2.10 Trafﬁc deaths for a sample of
OECD countries
2.11 Road death rates in 2000 by age
group, compared to 1980
2.12 Driver deaths per million
registered passenger vehicles, 1--3
years old, and occupant deaths per
million registered passenger
vehicles, 1--3 years old, in the
United States
2.13 Passenger deaths by mode of
transport -- Great Britain
2.14 Conclusions and highlights from
the Texas Transport Institute
Urban Mobility Study 2002
2.15 Model share of passenger
transport in Europe
2.16 Model share of freight in Europe
2.17 World automotive industry value
added, 2002, in trillion US$
2.18 Jobs in France related directly or
indirectly to the automotive
industry in 2000
2.19 Jobs indirectly related to the
automobile, France, 2000
2.20 The global socio-economic balance
sheet
3.1 Consumption of passenger
transport with rising wealth
3.2 The well-off travel most
3.3 Daily distance, time and cost of
travel across the world
3.4 Modal mix of passenger travel
3.5 Where’s my Stanley steamer?

© Cambridge University Press

33
34
35
37
38
39
40
41
41
42
42

43
44

47
49
49
54

55
56
59
65
65
66
66
67

3.6 Time for Kyoto: trafﬁc-related CO2
emissions by region
3.7 European carbon dioxide
emissions by sector
3.8 Transport’s thirst for oil
3.9 A false security? OPEC reserves,
1980 to 1997
3.10 Trouble in store: world oil
production and consumption
3.11 Increasing political pressures:
world oil production, 1960--2040
3.12 Diversifying resources
3.13 No easy solutions
3.14 The heaviest drinkers: road vehicle
fuel consumption
3.15 Getting more out of the old nag:
speciﬁc output of gasoline internal
combustion engines
3.16 There is nothing new under the
sun
3.17 The inexorable rise of the diesel
engine in Europe
3.18 A challenging objective: progress
towards the carbon dioxide target
3.19 Past and projected use of
aluminium in different parts of
the vehicle
3.20 Range of hybrid types
3.21 Sales of the Toyota Prius
3.22 Working principles of ICE and
fuel cells
3.23 Part-load characteristics of
hydrogen--air fuel cell module and
diesel engines
3.24 Segmentation of vehicle
applications
3.25 How clean are they really?
3.26 Selected ‘well-to-wheels’
efﬁciencies
3.27 Projected beneﬁts of rapid
hybridisation in the US
3.28 Potential applications of new
driveline technologies
3.29 Projected growth of new driveline
technologies (thousand new
vehicles per year)
3.30 Share of engine technologies in
new light vehicles, 2000 to 2030

ix

68
68
68
69
69
70
70
71
72

72
74
74
75

77
79
80
81

82
84
85
86
87
87

88
88

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information
x

List of figures
3.31
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13

4.14

4.15
4.16

4.17
4.18
5.1
5.2
5.3

5.4
5.5

The Hypercar
The world market today
The world market in 2010
World vehicle sales to 2020
Accessibility of automotive
markets today
Accessibility of automotive
markets in 2010
Countries grouped by role in the
world automotive industry, 2002
How the Japanese used leanness to
defeat a scale disadvantage
Unconsolidated production by
manufacturer in millions, 2002
Equity links between the light
vehicle manufacturers, 2003
Consolidated production by
manufacturer in millions, 2002
Passenger cars, product
segmentation, 34.9 million units
World product/market
segmentation
Brand shares in the 7.8 million
unit North American volume car
sector
Manufacturers’ shares in West
European volume cars, 11.2
million units
Brand shares in the Asian volume
car sector, 5.6 million units
World light truck/light
commercial vehicle markets,
14 million units
World SUV market, 6 million
units
Detroit loses the US light vehicle
market
Systems structure of an
automobile
The software revolution: value of
electronically controlled systems
Growth of electronics by area:
value breakdown of electronically
controlled functions
The old approach to product
development
The modern approach to product
development

© Cambridge University Press

89
92
93
93
94
95
100
111
117
118
119
120
122

122

123
124

125
125
126
138
139

140
141
142

5.6 Steps in producing an automobile
5.7 Breakdown of the industry’s
industrial value added
(total $893 billion)
5.8 The world turned upside down
5.9 The relative sizes of vehicle
manufacturers and component
suppliers
5.10 How manufacturers and suppliers
compare on value added
5.11 Suppliers to the new Vauxhall
Astra, 2003
5.12 Japanese tiered supply structure
5.13 European and Japanese supplier
relations priorities
5.14 BMW planned sourcing structure
5.15 Global sourcing -- the theory
5.16 Shares of regional markets, 2002,
top 100 suppliers by regional
origin
5.17 Regional footprints of top 100
suppliers, by region of origin
5.18 Sales footprints for the top
thirty-four European supplier
groups
5.19 Content enhancement trend
5.20 Spreading like wildﬁre
5.21 Growing proliferation of product
in the UK market
5.22 Production cost comparison,
Drivetrain component
5.23 An example of pressure on
suppliers
5.24 Managing the relationships
5.25 World platform proliferation
5.26 European light vehicle engine
production, 1998
5.27 Breakdown of 1990 and 2000 US
auto manufacturing value chains
5.28 Sales to OEMs by European
suppliers
5.29 Potential roles for tier 2 suppliers
6.1 The signiﬁcance of the aftermarket:
breakdown of industry value
added ($2,600 billion)
6.2 The cost of motoring in Europe
6.3 US and European dealer
populations

143

144
145

146
147
148
148
149
150
151

152
153

153
154
155
155
157
158
159
160
160
161
162
162

165
165
166

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information
List of figures
6.4 US and European car dealer
annual new vehicle sales
6.5 The giant of US automotive
retailing
6.6 Proportion of single-brand dealers
in Europe
6.7 Sources of US dealers’ sales
6.8 Sources of proﬁt for US dealers
6.9 Sales and proﬁts breakdown for
UK dealers
6.10 Parts margin structures by major
market sectors
6.11 Cost and margin structure of a
European vehicle manufacturer’s
spare parts business
6.12 Used and new car sales in Europe
6.13 Generic structures in the
European automotive aftermarket
6.14 Running away from the dealer -the UK pattern
6.15 Simpliﬁed dealer service retention
curves in Europe
6.16 Where brake pads are ﬁtted
6.17 Fast-ﬁt and auto centre
penetration in Europe
6.18 Macro-segmentation of the spare
parts market in Europe
6.19 OES and IAM bodyshops
6.20 Distribution channel shares for
body repair parts
6.21 Macro-structure of the US
aftermarket
6.22 Low services retention by US
franchised dealers
6.23 US -- outlet share by vehicle
age
6.24 Retail store concentration in
the US
6.25 Concentration in the US parts
distribution sector
6.26 Structure of national workshop
populations in Asia--Paciﬁc
6.27 UK vs. Europe price trend
6.28 UK wholesale tyre price trend
(£ per unit)
6.29 Pre-tax car price, UK vs. European
average

© Cambridge University Press

167
167
169
169
170
170
171

172
173
174
177
177
178
178
179
179
180
181
181
182
182
183
184
188
188
189

6.30 Pre-tax new car and spare parts
prices, 2001
6.31 EU repossessions (Mario Monti
with tow truck)
6.32 Stafﬁng structure of a dealership
6.33 Closer to the US model
6.34 Comparative efﬁciency of different
distribution sectors
6.35 Thinning out the networks:
franchised dealers in Western
Europe
6.36 Long-term dealership scenarios
for Europe
6.37 Comparative economics of
alternative distribution and
retailing systems
6.38 Possible channel shares of car
retailing in 2015
6.39 Trends in UK workshop labour
charge-out rates (£ per hour)
6.40 UK vs. French and German service
prices
6.41 Network density and consumer
convenience in the UK
6.42 Less and less routine service
required: maintenance and repair
hours per vehicle and year
6.43 The shrinking herd of cash cows:
probability of master cylinder
failure during vehicle’s life
6.44 The rising tide of electronic
control systems: number of
sensors per new car
6.45 Doing the splits
6.46 The major change scenario at the
workshop level in Europe
7.1 A jaundiced view?
7.2 Centrality -- automotive industry
market cap as percentage of total
market cap for Europe, the US and
Japan
7.3 The view from Detroit
7.4 The product mix effect: Revenueand volume-based shares of world
market, 2002
7.5 Top carmakers ranked by net
margin on sales

xi

190
191
193
198
198

199
200

201
202
203
204
204

205

206

206
207
208
212

213
214

215
215

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information
xii

List of figures
7.6 The view from Wall Street
7.7 Not ﬁring on all cylinders: market
capitalisation and output
7.8 Creators and destroyers of value
7.9 Pull me up, pull me down
7.10 The global over-capacity problem
7.11 The risky downside of high
operational gearing
7.12 Sectoral ﬁnancial results: net
proﬁt/value added in the French
automotive industry
7.13 Comparative labour costs in
North American vehicle
production, 2002
7.14 A widening gap: index of
industrial selling prices, France
7.15 The US Big Three’s dependency on
vehicle ﬁnance proﬁts
7.16 US dealer reliance on F&I
7.17 French manufacturers’
dependence on ﬁnancing proﬁts
7.18 French vehicle manufacturers’
operating margins by division

© Cambridge University Press

216
217
219
221
225
226

229

229
230
232
234
234
235

7.19 Pressure on French dealers to
single-source ﬁnance
7.20 Growth prospects for leasing in
Europe
7.21 Leading leasing company ﬂeets in
France
7.22 The fragmented European vehicle
leasing industry: top 50 leasing
companies, Europe (based on
operating leases)
7.23 US automotive retail lease market
shares for banks and captives,
2001 (total volume 2.8 million)
7.24 Growth of personal and lease
ﬁnance in Australia
7.25 US Big Three’s earnings structure,
2002
7.26 The good old days: Chrysler North
American operating proﬁt, 1998
7.27 Breakdown of the price of an
average car in Europe
8.1 Where the degradation comes
9.1 The four automotive revolutions

235
236
236

236

237
237
239
240
242
249
258

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information

Foreword

The automotive sector is a critically important and complex one. Other than the vehicles
themselves, and the roads and fuel needed to
run them, the business is intricately tied to
the manufacture of a wide range of components and the extraction of precious raw materials. It is linked closely to the policies of governments, the earnings of banks. Indirectly, it
brings us road congestion, too many fatalities
and a wave of other environmental troubles.
In many ways, the automotive sector offers
an almost endless stream of social, political
and economic inter-connections which affect
us all in some way. As you read their exciting book you realise how much the authors
know about this world and how compellingly
they express their knowledge to build yours.
The shock comes when you wake up to the
questions they pose.
Readers of their ﬁrst book, Driving Over a
Cliff published a decade ago, will see a continuing progression in the ruinous steps which
have forced the industry into a socio-politicoeconomic corner. Whether this slide is related
to ﬂat demand or to the industry’s creation of
an ever-wider range of vehicles that many buyers seem to care little about, there is a problem. As with most ageing systems, problem
descriptions are difﬁcult because we like to
hear problems deﬁned in terms of potential
solutions. Yet none are evident -- or at least
none that will be easy for the protagonists to
apply.
Those working in the industry typically
have ﬁve- or ten-year strategies. They can no
longer survive with these. Business leaders
need to generate a font of new visions which

xiii
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Foreword
can be developed into constructive action.
Only then can there be solutions. The future
lies in the abilities of companies to continuously and creatively tear-down and recreate themselves, to meet customers’ demands.
Since few companies dominate their valuechains from start to ﬁnish, the future of competition will no longer be limited to that
between individual companies, but between
changing segments of the supply and distribution chains. Companies have to unbundle
and reconstruct to survive. Can we believe that
such strategies are on their drafting tables in
this industry today?
It looks unlikely. Indeed, how can there be
any recreations in an industry populated, as
the authors note, by self-importance, lack of
trust in partners, compulsive command-andcontrol behaviour, reluctance to relinquish
territory, contempt for legal authority, squandering of resources and on, and on. Whatever
the system of relationships in the industry,
the banking fraternity is on the far side of
being wary. Other industry watchers must ask
if it can really be so bad . . . isn’t it just temporary, aren’t these monoliths too large and too
important to fail? Perhaps not.

Maxton and Wormald develop all we can
reasonably know about this great part of our
personal and business lives, looking at its history and progression, the excitements and the
love affair we’ve had with the automobile and
how deeply this system affects us all. They
then set the industry between the devil and
the deep blue sea -- it either faces a graceless
degradation or must rejuvenate itself, through
a revolution in the way companies are constituted and how they operate. The changes
required are unsubtle and urgent, forcing us
to hear a call for radical change, or else. After
a large portion of my life spent working in
the automotive industry and now engaged in
teaching a broad-scale set of graduate courses
in management and automotive systems, I’m
convinced that a revolution will come, perhaps one affecting several industries and not
just automotive. This book is now forcing my
guesses as to when this will be as it should
force those of our manufacturing giants and
banks and unions and governments.
No change in one part of a system leaves any
other part untouched. Something profound
will happen. This will be inﬂuenced by the
people who share the analysis presented here.
Professor G. Fredric Bolling
University of Michigan

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information

Acknowledgements

There are a great many people we would like
to thank for their help, their insight and
their support. Many are in the auto industry,
many are not. In no particular order we would
like to say thank you to the following people. Fred Bolling at the University of Michigan
who was instrumental in encouraging us to
write this book. Anthony Millington of ACEA
in Tokyo for his endless wisdom and kindness.
The delightful Qing Pan of DaimlerChrysler
in Singapore for his thoughts. Jay Kunkel for
his friendship and advice on any number of
subjects. The many people in the Economist
Group who have supported and cajoled -- but
especially Andrew Vine, Carolyn Meier, Daniel
Franklin and Iain Carson. Kai-Uwe Seidenfuss,
lately of Mitsubishi Motors in Japan, for many
stimulating discussions. Lee Brandsetter at
Columbia University. Martina Tichy for her
Panta Rei Weltanschauung. Ken Davies of the
OECD in Paris for many years of good ideas.
Bloomberg Tokyo -- especially Peter Hannam,
Kae Inoue and Lindsay Whipp. John Monk
of autopolis in Detroit, Patrick Guiraud in
Paris, Vicky Gardner in London, Kim Rennick
in Sydney. David Andrea, previously of CAR,
in Ann Arbor, Michigan. Mukund Rajan of
Tata in Mumbai, particularly for the trip to
the company’s steel plant in Jamshedpur. Alexina, Robin, Pamela, June and Jocelyne. Jeff Ng
of Citigroup in New York. Glenn Mercer of
McKinsey in Cleveland for his thoughts, ideas
and an endless sense of irony. John Coneybeare at the University of Iowa. Mark Critz
of Visteon (and Sue) in Ann Arbor. Oliver
Brinkmann of Deutsche Bank in Singapore.
Marsha Stopa in Detroit for her boundless

xv

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521837154 - Time for a Model Change: Re-engineering the Global Automotive Industry
Graeme P. Maxton and John Wormald
Frontmatter
More information
xvi

Acknowledgements
enthusiasm. Dr Amir Albadvi of Iran Khodro
in Tehran. Gérard Gastaut, formerly of
Renault, and many of his colleagues there for
numerous stimulating discussions. Eric van
Ginderachter and his team in the Directorate
General for Competition of the European Commission. Phil Evans, the trenchant and persuasive economist who led the UK Consumer
Association’s efforts on car pricing and distribution, and on the European Block Exemption
Regulation. Our many clients in the components industry and the aftermarket in Europe.

© Cambridge University Press

Gabriel de Bérard and Patrick Joubert of FEDA,
the French aftermarket distributors’ federation. Hartmut Röhl and Sylvia Gotzen of its
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ACEA
AFTA
aftermarket
ASEAN
bbl
BEUC

BMW
CAD
CAFE
CAGR
CAM
CAR
CARB
CBU
CECRA
CFC
CKD
CNC
CNG
CO
CO2
CV
DI
EBIT
EC
EDI
EEA
EFI
EFTA
ERM
EU

Four-wheel drive
Association des Constructeurs
Européens d’Automobiles
Asian Free Trade Area
the downstream service and repair
sector of the industry
Association of South-East Asian
Nations
barrel
Bureau Européen des Unions de
Consommateurs (the European
Consumers’ Organisation)
includes Rover from the beginning
of 1994 to 2000
computer-aided design
corporate average fuel economy
compound annual growth rate
computer-aided manufacturing
Center for Automotive Research
California Air Resources Board
completely built up
Conseil Européen du Commerce et
de la Réparation Automobiles
chloroﬂuorocarbon
completely knocked down (a kit of
the vehicle)
computer numerically controlled
compressed natural gas
carbon monoxide
carbon dioxide
commercial vehicle
direct injection
earnings before interest and tax
European Community
electronic data interchange
European Economic Area
electronic fuel injection
European Free Trade Association
Exchange Rate Mechanism, in
Europe
European Union
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FAW
FIGIEFA

GDP
GM
GNP
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HEV
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IMF
IMVP
JIT
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LDC
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M&A
MPV
n/a
NAFTA

electric vehicle
First Auto Works (China)
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et Exportateurs en Fournitures
Automobiles (International
Federation of Automotive
Aftermarket Distributors)
gross domestic product
General Motors
gross national product
hydrocarbon
hybrid electric vehicle
independent aftermarket
indirect injection
Insurance Institute for Highway
Safety
International Monetary Fund
International Motor Vehicle
Programme
just-in-time
light commercial vehicle
less-developed country
low-emission vehicle
liquid petroleum gas
mergers and aquisitions
multipurpose vehicle
not available
North American Free Trade
Agreement
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NHTSA
NIC
NOx
OECD
OEM
OES
OPEC
parc
PM
PSA
RAC
SAIC
SKD
SUV
Toyota
TTI
UAW
ULEV
UN
VAT
VM
VW
WD
WTO
ZEV

National Highway Trafﬁc Safety
Administration
newly industrialising country
oxides of nitrogen
Organisation for Economic
Cooperation and Development
original equipment
manufacturer
original equipment supplier
Organisation of Petroleum
Exporting Countries
the number of cars in use
particulate matter (soot)
Peugeot SA (Peugeot-Citroën)
Royal Automobile Club
Shanghai Auto Industry
Corporation
semi-knocked-down (vehicle)
sports utility vehicle
includes Lexus
Texas Transportation
Institute
United Auto Workers Union
ultra-low-emissions vehicle
United Nations
value-added tax
vehicle manufacturer
Volkswagen
warehouse distributors
World Trade Organisation
zero emissions vehicle
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