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sustainability: lifestyle, natural resource, industrial and ecosystems.

Disclaimer
The work reported herein was developed under a contract placed with Napier University in 1999 in a joint
arrangement with the University of Oxford by the Society of Motor Manufacturers and Traders (SMMT),
co-funded by the Department of Environment, Transport and the Regions (DETR).  The authors of this
report are employed by Napier University and the University of Oxford.  Any views expressed are not

necessarily those of these bodies.

Project information
Project: Research study on vehicle environmental rating schemes
Customer: Society of Motor Manufacturers and Traders with Department  of the Environment, Transport and the

Regions
on behalf of: Information and Labelling Sub-group of the Cleaner Vehicles Task Forces
Customer’s Ref:
Napier Ref: 46RW4
Partners: Environmental Change Institute, University of Oxford

Document control information
Title: Choosing cleaner cars: the role of labels and guides.  Final report on Vehicle Environmental Rating

Schemes
Authors: B. Boardman1, N. Banks1, and H.R. Kirby2, with S. Keay-Bright1, B.J. Hutton2 and S. Stradling2

Affiliations: 1ECI University of Oxford; 2TRI Napier University
Report Ref: TRI Record 00/10/02
Editor: Howard R Kirby
Version: 1.00
Status: Released
Folder: Projects/SMMT/FinRep/
Reviewed by: Barry Hutton
Authorised by: Howard R Kirby
Dated: October 2000



                                                                                                                                                        
TRI Napier University i ECI Oxford University

Contents

Page
Number

Executive Summary Separate
report

Chapter 1:  Introduction 1
1.1 Purpose and scope of study 1
1.2 Structure of the report 2
1.3 Policy context 2
1.3.1 Carbon dioxide emissions from passenger cars 2
1.3.2 Fiscal policies 4
1.3.3 Company cars 4
1.3.4 Vehicle excise duty (VED) 5
1.3.5 Passenger car fuel information policies 6
1.3.6 Air quality policies 9
1.4 Summary 10

Chapter 2:  Review of fuel economy labels 11
2.1 Austria 11
2.2 Australia 12
2.3 Belgium 14
2.4 Canada 15
2.5 Denmark 17
2.6 Germany 18
2.7 Netherlands 18
2.8 Sweden 20
2.9 Switzerland 22
2.10 USA 23
2.11 Conclusions 25

Chapter 3:  Lessons from other labels 29
3.1 Introduction 29
3.2 The legislation 30
3.3 The energy efficiency index 31
3.4 The energy label and supporting documents 32
3.5 Energy categories 32
3.6 The energy label and market transformation 33
3.7 Consumer choice and market intervention 35
3.8 Conclusions 36

Chapter 4:  Guides, and the treatment of comparative
environmental information 37
4.1 How comparisons might be made in a guide 37
4.2 Paper-based guides 38
4.2.1 Popular guides 38



Choosing cleaner cars                                                                           Contents

                                                                                                                                                        
TRI Napier University ii ECI Oxford University

4.2.2 Official guides to environmental information 39
4.2.3 Other guides to environmental information 40
4.3 Web-based guides 40
4.4 Review of scoring schemes 41
4.4.1 Why a scoring scheme may not be necessary 45
4.5 Other presentational aspects of rating schemes 47
4.6 Summary 49

Chapter 5:  I 50
5.1 How should different emissions be weighted? 50
5.1.1 Weighting of urban and rural emissions 51
5.2 What should be included? 52
5.2.1 What data should be use for estimating exhaust-pipe

emissions?
52

5.2.2 Emission levels submitted in a conformance test 53
5.2.3 Emission levels obtained in-use 53
5.3 Summary 55

Chapter 6:  Consumer views 56
6.1 Outline and objectives 56
6.2 Design 56
6.2.1 Focus groups 56
6.2.2 Questionnaire 57
6.3 Analysis 57
6.4 Findings 57
6.4.1 The decision-making process 57
6.4.2 Fuel consumption in the decision process 63
6.4.3 Who does respond to the label? 66
6.5 Labels 68
6.5.1 SMMT/DETR Label 68
6.5.2 US Label 70
6.5.3 EU appliance style label 70
6.5.4 Combined Absolute and Relative Label 73
6.6 General remarks 73
6.7 Recommendations 74
6.8 Conclusion 77

Chapter 7:  The comparative analysis of new car fuel
consumption

79

7.1 Analytical aspects of rating schemes 79
7.2 The energy or environmental measure that is being

compared
79

7.2.1 Energy/fuel consumption 80
7.2.2 Energy efficiency 80
7.2.3 The statistical measure for making the comparison 81
7.3.1 Summary of key points 81
7.4 The vehicles that are being compared 82
7.4.1 Differentiation by a discrete number of classes 82
7.4.2 Some pros and cons of discrete methods of

differentiating vehicles
83



Choosing cleaner cars                                                                           Contents

                                                                                                                                                        
TRI Napier University iii ECI Oxford University

7.4.3 Differentiation on a continuous scale 84
7.4.4 Some pros and cons of differentiating vehicles using a

continuous scale
85

7.5 Summary of the different ways of covering all key
points

85

7.6 The pros and cons of the use of “length x width” 86
7.6.1 How the use of “length x width”  might be justified to

normalise the energy measure 86
7.6.2 How the use of “length x width” might be inadequate as

classification measure 86
7.6.3 Some other pros and cons of using “length x width” 87
7.7 The data sets 87
7.8 Relationship of fuel consumption to vehicle parameters 88
7.9 Relationship of makes sold in one year to the year of

introduction 95
7.10 The relationship to CO2 bands 96
7.11 Estimating the effects of the label on CO2 emissions 99
7.12 Summary 100

Chapter 8: Conclusions: The message and the medium
102

8.1 The label 102
8.1.1 Comparative or not? 103

Recommendation (A) 103
8.1.1 How to compare to other vehicles? 103

Recommendation (B) 103
Recommendation (C) 104

8.1.3 Which basis should be used for a comparison? 104
Recommendation (D 105

8.1.4 The number of energy categories 105
Recommendation (E) 106
Recommendation (F) 106
Recommendation (G) 106

8.1.5 Carbon dioxide emissions 106
Recommendation (H) 107

8.1.6 Fuel consumption 107
Recommendation (I) 107

8.1.7 Additional information 107
Recommendation (J) 108

8.1.8 Fuel-type-specific labels 109
Recommendation (K) 110

8.1.9 Frequency of issuing the label 110
Recommendation (L) 112
Recommendation (M) 112

8.1.10 Market distribution across the energy categories 112
8.1.11 The location of the average 113

Recommendation (N) 114
8.1.12 Printing the label and accuracy 114

Recommendation (N) 115
8.2 Guides 115



Choosing cleaner cars                                                                           Contents

                                                                                                                                                        
TRI Napier University iv ECI Oxford University

8.2.1 Paper-based guides 115
Recommendation (O) 116
Recommendation (P) 116
Recommendation (Q) 116
Recommendation (R) 117

8.2.3 Web-based guides 117
Recommendation (S) 117

8.3 Issues concerning posters 117
8.4 Environmental ranking schemes 118

Recommendation (T) 118
8.5 Other issues

Chapter 9:  References 115

Appendix 1: EU Directive 1999/94EC A1 1-9

Appendix 2: Exhibits: examples of guides on web-sites A2 1-12

Appendix 3: Focus group protocol A3

Appendix 4: Hypothetical labels shown to focus groups A4 1-8

Appendix 5: Sample characteristics A5 1-3

Appendix 6: New car buyers questionnaire A6 1-8

Appendix 7: The FISITA scheme for classifying cars A7 1-2



                                                                                                                                                                    
TRI Napier University 1 ECI Oxford University

Choosing cleaner cars:  the role of labels and guides

Final Report on Vehicle Environmental Rating Schemes

Chapter 1: Introduction

1.1 Purpose and scope of the study
This study was commissioned by the Society of Motor Manufacturers and Traders
(SMMT) in a joint arrangement with the Department of the Environment, Transport
and the Regions (DETR), the need for such a study having been established by the
Information and Labelling subgroup of the government’s Cleaner Vehicles Task
Force (CVTF).  The Task Force had been set up in 1997 as a partnership between
Government, industry and other bodies in order to encourage the production,
marketing purchase and use of vehicles which are cleaner, more fuel efficient,
quieter and less resource intensive; to improve the environmental performance of the
existing vehicle stock; to encourage the use of cleaner fuels; and to promote more
environmentally friendly driving styles.

The Information and Labelling subgroup had been charged with, amongst other
things, developing proposals for measures to encourage the purchase of more
environmentally friendly cars by the public.  The original terms of reference of the
study were as follows:

•  to consider the effectiveness, cost and practical implementation of vehicle
environmental rating schemes;

•  to consider specifically the relative merits of the different approaches taken in the
banding of vehicles;

•  to determine best practice in the presentation of information on vehicle fuel
consumption and other environmental impacts;

•  to determine ‘lessons learned’ by other countries where banding schemes exist;

•  to consider from the UK consumers’ perspective the level of guidance considered
useful/comprehensible on fuel economy, carbon dioxide emissions, regulated
emissions and noise to allow for an informed purchasing decision;  also,
specifically to consider the level of information that is likely to influence that
decision;

•  to consider the extent to which best practice would be appropriate to purchasers
of new cars in the UK;
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•  to identify risks and opportunities for the introduction of a banding scheme in the
UK;

•  to consider the most appropriate media for the dissemination of information to the
consumer.

In their response to the brief, the project team identified the need to set the study in
the context of various developments within the European Union (EU).  These
included what was then a draft proposal1 for a Fuel Economy Label for Passenger
Cars; experience already gained in Europe with an Energy Labelling scheme for
domestic appliances; and the outcome of an study that had investigated the scope
for the former requirement being met by the latter’s design.  The scope on
environmental matters thus includes fuel efficiency, in-use carbon dioxide emissions
and the in-use emissions of regulated pollutants.  The scope on rating issues covers
selection of energy or emission variables, grouping of vehicles, ranking of outputs,
presentational issues and consumers perspectives, whether for fuel economy labels,
guides or posters.  The scope was agreed with the Information and Labelling Sub-
group of the Cleaner Vehicles Task Force, as being not only relevant to the issues
raised by the Directive that now implements the above-mentioned proposal
(Directive 99/94EC – see Appendix 1 for the full text), but extending beyond it, since
the Sub-group was seeking a longer-term view of a desirable approach.

1.2 Structure of the report

This introductory chapter sets the policy context, and introduces both the concept
and background to fuel economy labels and appliance energy labels.   Chapter 2
reviews those fuel economy labels that have been or are being tried out in different
countries overseas.  Chapter 3 describes the theory of and experience with energy
labels for domestic appliances and Chapter 4 reviews the experience with the
development of fuel economy guides and environmental ranking schemes.  Chapter
5 examines the issues involved in weighting different environmental factors in a
rating or scoring scheme.  The survey work and analytical issues are described in
Chapter 6 and Chapter 7 respectively.  Conclusions and recommendations are given
in Chapter 8 for labels, guides and posters.  References are listed in Chapter 9.
Appendices 1-5 describe, respectively, XXX

1.3 Policy context

1.3.1 Carbon dioxide emissions from passenger cars
The EU as a whole has to reduce all greenhouse gases by 8% below 1990 levels by
2008-2012 and the UK has a target within this of a 12.5% reduction.  In addition to
the Kyoto Protocol, the UK Government has a domestic goal to reduce carbon
dioxide emissions by 20% relative to 1990 by 20102.  This is a substantially more
challenging target.

                                           
1 Directive 98/c 305/02 COM (1998) 489 final: Commission Proposal for a Council Directive relating to
the availability of consumer information in respect of the marketing of new passenger cars.  The
proposal was adopted by the European Council on 21st December 1998.  At 11th Feb 1999 this title
was amended to: Proposal for a Council Directive relating to the availability of consumer information
on fuel economy and the emission of carbon dioxide (CO2) in respect of the marketing of new
passenger cars.
2 Carbon dioxide is not the most powerful greenhouse gas but is the most voluminous and so
contributes 58% (IPPC 1995) to global warming.  While carbon monoxide, volatile organic compounds
and nitrous oxide compounds are also released through hydrocarbon combustion and all directly or
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Carbon dioxide emissions from Europe’s transport sector is the fastest growing
major source of EU CO2 emissions.  The transport sector’s contribution is expected
to increase by 22% above 1990 levels by 2000 and 39% by 2010 (EC 1999).  The
European Commission (EC) has therefore adopted a three pillar strategy which is
designed to reduce carbon dioxide emissions from passenger cars (EC 1995).
These three pillars consist of:

•  a voluntary fuel economy agreement between the European Commission and the
European vehicle manufacturers represented by the European automobile
manufacturers represented by ACEA, with similar agreements from the Japanese
and Korean manufacturers

•  a fiscal framework for Member States3

•  and a fuel economy labelling scheme.

The voluntary agreement established between the Commission and ACEA in 1998,
established a fleet average fuel economy target of 140 g CO2/km that will apply to
passenger cars only (classified as M1).  Similar agreements have been made with
Japan and Korea, with European market shares of 12.3% and 3.4% respectively
(ACEA 2000a).  While ACEA has agreed a target of 140 g CO2/km for 2008 (with
Korean and Japanese manufacturers agreeing to a target date of 2009), the
Community’s objective is for a further reduction to 120 g CO2/km by 20104 at the
latest (Council of the European Union 1996).  It is expected that the two other pillars
of the strategy, namely the fiscal framework and fuel economy information scheme,
will help achieve the 120 gCO2/km goal (EC 1995).  However, the existence of three
concurrent policy strands makes it difficult to isolate the influence of any one ‘pillar’.

In the UK, the average carbon dioxide emissions from new cars sold in the UK are
currently 189 g/km (DETR 2000a, p 84), which is slightly above the average for the
entire European fleet.  The amount of carbon dioxide produced is directly related
(through chemical formulae) to the quantity of petrol and diesel burnt in the car.
Hence reductions in carbon dioxide emissions should be achieved by an emphasis
on fuel economy.  Average new car fuel consumption in the UK has been stable at
about 7.6 litres per 100 kilometres since 1984 (DETR 2000a, p84).  Despite
improved engine efficiency, fuel economy gains have been offset by greater vehicle
weight, due to increased size, better safety standards and the provision of additional
features such as air conditioning.  Increasingly stringent standards for emissions of
local pollutants have also had an adverse impact on fuel economy (because they
consume energy).

According to the Commission’s Auto-Oil II studies, the EU’s passenger car strategy
to achieve 120 g CO2/km is expected to stabilise CO2 emissions from Europe’s
passenger car sector at some 13% above 1990 levels from 2005 (EC 2000).  In its
draft Climate Change Programme document (DETR 2000a) the UK government
estimated that 4 MtC (million tonnes of carbon) will be saved through the contribution
                                                                                                                                       
indirectly contribute to global warming, carbon dioxide has the greatest global warming potential from
passenger car exhausts (Wade et al 1994)
3 Various fiscal options are discussed in COM (1995) 689 (European Commission 1995) such as
differentiated purchase and registration taxes, differentiated annual circulation taxes, reference
standards and a framework for fiscal incentives and excise duties on motor fuels.
4 120 g CO2/km is equivalent to a fuel consumption of 5 litres/100km for petrol cars and 4.5
litres/100km for diesel cars (RCEP 1997, para 2.41)
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of ACEA’s voluntary agreement (DETR 2000).  At that time up to a further 3.3 MtC
was estimated could also be saved from the transport sector (for England only),
depending on the intensity of application of various measures outlined in the UK
government’s transport white paper (DETR 1998). Thus, the transport sector was
then expected to have the potential to deliver carbon savings in the range 4.0 MtC to
7.3 MtC.  (The latter figure represents some 40% of the 21.6 MtC estimated as
necessary for achieving the UK’s domestic goal of a 20% CO2 reduction (DETR
2000a).)  In the more recent 10-year Transport Plan, it is stated that, “together with
the 4.0 MtC anticipated from the voluntary agreement”, the levels of investment in
the Plan ”are projected to deliver savings in CO2 emissions in 2010 equivalent to 5.6
MtC” (DETR 2000c).

The impact of the fuel economy information scheme on UK transport emissions
would contribute to and perhaps help go beyond the above-mentioned targets.  As
described in Chapter 3, the market transformation approach to energy efficiency
policy is predicated upon the existence of a (comparative) labelling/ranking system.
Whilst such a system is not a prerequisite for the policies cited as achieving the UK’s
climate change targets for 2010, it could help contribute to meeting those targets.
For instance, company car allowances could be banded to reflect a fuel economy
categorisation of car models.

1.3.2 Fiscal policies

In consultation with the Member States, the Commission is currently developing a
fiscal framework to form one of the three pillars of the EU strategy to reduce CO2

from passenger cars.  However, the adoption of fiscal policies at EU level requires
unanimous agreement from the 15 Member States which is difficult to achieve and
means that the measures adopted must satisfy the least stringent proposals
advocated by a Member State.  Thus, in accordance with the principle of subsidiarity,
fiscal measures are largely the responsibility of the individual Member States.  Both
the changes to Vehicle Excise Duty (VED) and reform of company car taxation are
UK examples of such initiatives.  In November 1999, the government removed the
automatic real increase in prices that was being implemented through the Fuel Duty
Escalator, but prices continued to rise in real terms because of increases in the cost
of a barrel of oil.  In the long term, fuel prices are likely to become very high, as
crude oil becomes a scarcer resource.

1.3.3 Company cars
The UK government has also revealed plans to reform its company car tax (Inland
Revenue 2000).  At present, the existing tax charge on a company car is based on
the following percentages of the price of the car:

- 35% for annual business mileage less than 2,500 miles

- 25% for annual business mileage of 2,500 to 17,999 miles

- 15% for annual business mileage of 18,000 miles or more

- For a car 4 or more years old at the end of the tax year, the car benefit charge for
the appropriate mileage band is further reduced by one quarter.

From 6th April 2000, the charge on the benefit of a company car is to be graduated
according to carbon dioxide emissions.  The charge will build up from 15% of the
car’s price, for cars emitting CO2 at or below a qualifying level, in 1% steps for every
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additional 5g/km over that level.  The maximum charge will be on 35% of the car’s
price.  The qualifying level will gradually be reduced as cars get more fuel efficient.
Cars without an approved CO2 emissions figure and older cars will be taxed
according to engine size:

- Engine size 0-1400cc Tax will be charged on 15% (15% for older cars) of
the car’s price

- Engine size 1401-2000cc Tax will be charged on 25% (22% for older cars) of
the car’s price

- Engine size 2001cc+ Tax will be charged on 35% (32% for older cars) of
the car’s price

Diesel cars will be subject to a 3% supplement but this will not take the maximum
charge above 35%.  Cars with no recognised cylinder capacity or no approved CO2

emissions figure, will be taxed on 35% of the car’s price (or 32% if the car was
registered before 1st January 1998) unless it runs solely on electricity, in which case
the charge will be on 15% of the car’s price.

1.3.1.3 The importance of the company car component of the UK new car market
In Great Britain, 2.2m new motor vehicles were registered in 1999, of which 1.2m
(55%) were registered by the company.  The UK is unusual in having such a large
proportion of new registrations as company-owned cars.  In other European
countries, there is some contention about the proportion but it is generally
considered to be considerably lower (covered in Table 2.1 at the end of Chapter 2).
These figures refer to all motor vehicles; just over three-quarters were private cars,
the remainder are vans, etc.  The total stock of private cars in 1996 was 21.2m, so
new cars represent 9% of the total stock.

Company cars, possibly bought through a fleet manager, are more likely to be driven
by men than women – 80% of company car drivers are men.  The driver is also more
likely to be middle-aged than the motoring population as a whole (Lex, 1999, p74).
The company car is increasingly a tool of work rather than just part of a remuneration
package – 82% of company car drivers describe their car as an ‘essential part of my
job’ in 1999.  This has increased from 69% in 1993 (Lex, 1999, p74).

1.3.4 Vehicle excise duty (VED)
The UK government has also reformed its VED scheme from a single level to bands
that support environmental policy.  From 1 June 1999, VED has been graduated into
two bands: vehicles with an engine of 1100cc or less have paid £100; larger vehicles
pay £155 for the annual licence.  The Treasury estimates that 1.8m motorists receive
the small car discount (The Guardian, 2000a).  Thus, VED is encouraging the
purchase of smaller cars.  From 1st March 2001, a new VED system will be instigated
for new cars only, based on the CO2 emissions (Table 1.1).  As CO2 emissions data
are not available historically, the two-band system based on engine size will continue
to apply for cars certified before this date.  The relationship between VED bands and
the existing market is discussed in Chapter 7.

Table 1.1: VED banding scheme from March 2001 for new cars

Band Emission rate (g CO2 / km) Annual VED
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Alternative
fuels

Petrol Diesel

A Up to 150 £90 £100 £110

B 151 – 165 £110 £120 £130

C 166 – 185 £130 £140 £150

D Over 185 £150 £155 £160

Source: Driver and Vehicle Licensing Agency (www.dvla.gov.uk/gved/howmuch.htm)

It is possible that these bands could interact with the categories on the fuel economy
label or, at least, should not be in conflict with them.

The VED banding scheme for new cars should have two effects:

•  alerting consumers to the relationship between fuel consumption and carbon
dioxide emissions (many people are not aware that cars produce CO2)

•  encouraging consumers towards cars that are low carbon emitters.

There should be substantial press coverage in Spring 2001, as these new bands
become operative, to reinforce the links between carbon dioxide and climate change.
Thus, the present level of consumer ignorance will change and enhance the effect of
any fuel economy label, as this must include both fuel consumption and carbon
dioxide emissions data.

1.3.5 Passenger car fuel economy information policies

Two basic assumptions underlie the EC approach to most aspects of industrial
policy: first, that ‘economic efficiency’ should be maximised; secondly, that efficiency
is best maximised through the application of ‘market principles’.  The EC moved to
intervene in the market for cars because many factors are causing the benefits of
improved fuel efficient technology to be offset to such a degree that CO2 emissions
from the passenger car sector are increasing dramatically.  To add to the increasing
growth of car ownership and greater distance driven per car each year, ACEA states
that the fuel economy fleet average decreased by some 28% due to improved
technology, but this was offset by a 20% increase in the average car fuel economy
due to legislative demands addressing safety, emissions and noise as well as
consumer demands (ACEA 2000b).  It is the trend of increasing consumer demand
for larger, more comfortable, more luxurious and most especially more powerful cars
(ECMT 1997), that provides the need for an effective fuel economy labelling scheme.

The specific market problem that labelling addresses is that of ‘information failure’.
In theory, properly-functioning markets require all the actors to be in possession of
‘perfect information’ about the transactions they engage in.  Although this theoretical
ideal is rarely found in the real world, it points towards two key questions that policy-
makers ask: is there a significant information deficiency in a particular market? Is
that deficiency leading to less-than-optimal outcomes? By implication, the
information on vehicle fuel consumption, that has been around for some time, is not
influencing consumers sufficiently, so the Directive is proposing measures to
address this problem.

In December 1999, Directive 1999/94/EC (EC 1999) was adopted by the European
Parliament and European Council to provide one of the three pillars of the

http://www.dvla.gov.uk/gved/howmuch.htm
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aforementioned European strategy (see section 1.3.1) to reduce CO2 from
passenger cars.  The Directive requires inter alia Member States to produce fuel
economy labels, guides and posters by 18th January 2001.  The complete text of
Directive is reproduced in Appendix 1 of this report.

The Directive 1999/94/EC requires that there be:

•  A fuel economy label of A4 size and of a standardised format such that it is
easily recognisable by consumers, to be attached to or displayed in a clearly
visible manner near each new passenger car model at the point of sale.  The
Directive specifies that the label contents must contain the official fuel
consumption and CO2 emissions of the car, and also specifies the way in which
this data must be presented.  Member States can decide on the layout and other
contents for the label (including whether the fuel consumption is presented as a
comparison with other cars or is stated only for that model).

•  A fuel economy guide listing all new passenger car models available for
purchase within the Member States must be available free of charge at the point
of sale and from a designated body.  The car models must be grouped by makes
in alphabetic order and the data provided for each model must include: the fuel
type (eg petrol or diesel or CNG), the numerical value of the official fuel
consumption and the official specific emissions of CO2 (according to the
specifications of the Directive).  The guide should be produced on at least an
annual basis and must be portable and compact.  The guide has also to include,
amongst other things, a prominent listing of the 10 most fuel-efficient new
passenger car models, ranked in order of specific emissions of CO2 for each fuel
type, and listing both this value and the official fuel consumption values.

•  A poster (or alternatively a form of display) must be of a minimum size and
displayed in a prominent position at the point of sale.  The poster or display must
list the official fuel consumption data and the official specific CO2 emissions data
of all new passenger car models displayed or offered for sale or lease at or
through that point of sale.

•  Promotional literature must include the official fuel consumption data and
official specific CO2 emissions data that refer to passenger car models (according
to the specifications of the Directive).  The information must be easy to read,
easy to understand even on superficial contact, and no less prominent than the
main part of the information provided in the promotional literature.  The data must
also be provided for all car models that the promotional material covers.  If
several models are covered a ‘best-worst’ fuel consumption range may be
quoted.

•  A report detailing the effectiveness of the label, covering the period from 18th

January 2001 to 31st December 2002, is required by Article 9 of the Directive.
Each Member State must submit the report to the Commission by 31st December
2003.

These basic specifications leave scope for Member States to determine many
aspects of the content and format of their respective labels, provided that all fuel
economy labels of the Member State comply with a standardised format in order to
allow greater recognition by customers.  However, it should also be noted that the
Directive provides an indication that further stipulations as regards the format of the
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fuel economy label and guide can be expected in the future.  Article 9 states that
“Furthermore, … the Commission shall take measures aiming at:

a) “further specifying the format of the label

b) “further specifying the requirements concerning the guide…, with a view to
classifying new car models thus enabling a listing of the models according to CO2

emissions and fuel consumption in specified classes including a class for a listing
of the most fuel efficient new car models

c) “establishing recommendations in order to enable the application of the principles
of the provisions on promotional literature… to other media and material”5.

The Directive is clearly seen as an interim measure by the Commission, particularly
as Article 9 requires a report on the effectiveness of the Directive to be used to
inform a Committee devising further policy.  Each Member State can interpret the
Directive in its own way as the Directive’s requirements, particularly with respect to
the label, are limited at this stage.  Therefore, the experience of the individual
Member States will be combined to devise a more detailed Directive and possibly a
uniform, EU-wide fuel economy label in about five years’ time.  However, some
Member States already have fuel economy information schemes in place, including
the UK which has published a fuel consumption booklet for all new cars since 1982
and required dealers to display a fuel consumption label on new cars since 1983.
Such Member States will therefore already have some experience to draw upon and
could react to and share lessons learned.  At the same time, Member States with
existing schemes in operation may be reluctant to make any changes to a well-
established system for fear of losing the consumer recognition that has been gained.

In accordance with Directive 1992/75/EEC and its various daughter Directives6, it
has been mandatory to display Energy Labels on certain appliances since January
1995.  The way in which this is done is specified differently for different appliances
(eg fridges and freezers, washing machines, light bulbs) which are covered by the
daughter Directives.  The Directive 1999/94/EC for cars does not fall within this
scheme.  However, a study has recently been carried out under the EC SAVE
programme, of the ways in which the energy labelling scheme might be applied to
cars.  The study was led by the Austrian Energy Agency (EVA), together with five
partners from other Member States, and the final report is referred to here as the
EVA report (EVA, 1999).  The two-stage process adopted for the development of the
European fuel economy label is different from that of the European Energy Label
utilised for domestic appliances (Chapter 4) for which a common format is specified
by the Daughter directives from the beginning.

The fuel economy Directive 1999/94/EC contains no reference to European Energy
Labels for appliances as a possible format for labels (nor even a cross-reference to
the Directives that apply to them).  In the context of European Energy Labels, an
important issue has been that they provide a basis for comparing energy efficiencies
of appliances across like models.  There is no requirement in Directive 1999/94/EC
for a fuel economy label to make comparisons of fuel consumption (or CO2

emissions) across like models of new cars (or even across the new car fleet as a

                                           
5 It should be noted that the guides produced by Member States should be “without prejudice to the
establishment by the Commission of an Internet guide at Community level”.
6 The daughter Directives of the framework Directive 1992/75/EEC on energy labelling are numbered:
94/2; 95/12; 95/13; 96/60; 96/89; 97/17; 98/11.
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whole).  However, there is nothing to stop a Member State from producing labels or
guides that make such a comparison, provided only that their display does not
“cause confusion to potential consumers of new passenger cars” (Article 7).  The
issue is an important one, not least because the use of a label whose format
resembles the existing EU Energy Label used for domestic appliances would provide
useful synergies for the consumer as familiarisation with it develops across product
categories.

1.3.6 Air quality policies

In addition to carbon dioxide, car usage results in other gas emissions, many of
which have implications for local air quality.  Three of these are covered by the Euro
standards: carbon monoxide, hydrocarbons and nitrogen oxides, all measured
separately for petrol and diesel cars, and also particulate matter for diesel cars only
(Table 1.2).  Stage III came into force from 1 January 2000 (Directive 98/69) and
Stage IV comes into force from1st January 2005.  (These Stages are often referred
to as Euro 3 and Euro 4 respectively).  These are maximum permitted mean
emissions and as the table indicates, they are being tightened up over the four
legislated stages.

Table 1.2: Emission limits for new cars

Limit value
Mass of
carbon

monoxide
(CO)

Mass of
hydrocarbons

(HCs)

Mass of
oxides of
nitrogen

(Nox)

Combined mass
of hydrocarbons

(HCs) and
oxides of
nitrogen

(HC + Nox)

Mass of
particulate

matter
(PM)

g/km g/km g/km g/km g/km
Stage I 1993*
Directive 91/441/EEC
Petrol
Diesel

3.16
3.16

-
-

-
-

1.13
1.13

-
0.18

Stage II 1997*
Directive 94/12/EC
 Petrol
 Diesel, indirect injection
 Diesel, direct injection

2.2
1.0
1.0

-
-
-

-
-
-

0.5
0.7
0.9

-
0.08
0.10

Stage III 2000
Directive 98/69/EC
 Petrol
 Diesel

2.3
0.64

0.2
-

0.15
0.5

-
0.56

-
0.05

Stage IV 2005
Directive 98/69/EC
 Petrol
 Diesel

1.0
0.5

0.1
-

0.08
0.25

-
0.3

-
0.025

*Different test cycle, with a 40-second idling period
Sources: Directives 91/441/EEC, 94/12/EC and 98/69/EC

Diesel produces about 15% more CO2 per litre than petrol, but diesel engines on the
whole produce less CO2 per km because the diesel engine is inherently more
efficient than the petrol one.  At the same time, diesel-engined vehicles emit around
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ten times the mass of fine particles and up to twice the oxides of nitrogen of
comparable petrol-fuelled vehicles.  Policy needs, therefore, to be a balanced one, to
reflect the impacts of both local air quality change and global climate change,
recognising that fuels have different benefits and disadvantages (Treasury, 1998,
p6).

Lead and sulphur emissions are tackled through the constituents of the fuel, rather
than the engineering of the car.  The EU institutions agreed a general ban from 2000
on the marketing of leaded petrol (RCEP, 1997, para 2.33).  While the Commission’s
Auto-Oil programme provided the background research to Stage III, the programme
also focused on fuel quality, most especially the sulphur content of petrol and diesel.
However, fuel quality may yet be further improved as the Commission launched a
consultation procedure in the first half of 2000 to investigate the need to further
reduce the sulphur content in fuels.  Car manufacturers argue that zero sulphur fuel
is required so that catalysts and particulate traps can work as efficiently as possible.

Thus, policy is in place to deal with all the main emissions from vehicle use.  Further
discussion on environmental standards and local air quality, in this report, relates
mainly to the Euro standards in Table 1.2.  For instance, the measures to reduce
pollution through catalytic converters result in higher fuel consumption and therefore
greater emissions of carbon dioxide because of the extra mass contributed by the
catalytic converter.

1.4 Summary

•  The study was undertaken for the Government’s Cleaner Vehicles Task Force in
order to identify the range of issues involved in providing purchasers of new cars
with information about the vehicle’s environmental impact, particularly in relation
to climate change and, to a lesser extent, local air quality.

•  The debate has been stimulated by Directive 99/94/EC – Consumer information
on fuel economy and CO2 emissions in respect of the marketing of new
passenger cars - coming into force on 18th January 2001.  Compliance with the
Directive is mandatory.

•  In Europe, the Directive is part of a trio of policy approaches, concerned with
climate change.  These include the ACEA voluntary agreement to reduce
emissions by technical improvements to new cars and fiscal measures.

•  In the UK, the fiscal measures include differentiated vehicle excise duty, related
to carbon dioxide emissions, and reduced company car allowances.

•  The DETR and the Society of Motor Manufacturers and Traders (SMMT)
introduced a standardised form of fuel economy label in 1999 and the DETR
publish for the Vehicle Certification Agency (VCA) the official guides to fuel
consumption and other data.  Both of these satisfy the minimum requirements of
the Directive, so that the UK should, de facto, comply with two of the three
components of the Directive by January 2001.  (The third concerns posters.)

•  Company cars represent about 50% of all new car purchases in the UK –
perhaps the highest proportion in Europe.  The company car is expected to
decline in importance as a result of changes in taxation and there will be tax
penalties for cars that emit high levels of carbon dioxide.



Choosing cleaner cars                                                                                                                                                                                 Chapter 2

                                                                                                                                                                                                                                         
TRI Napier University 28 ECI Oxford University

Austria Australia Belgium Canada Denmark Netherlands Sweden Switzerland USA EU Directive
Comparison
by absolute
measure or
relative scale

Relative
by size
and sales
weighted

Absolute
but
perhaps
label
changed to
appliance
star style
(relative)

Relative
by size
and sales
weighted

Absolute Absolute,
comparing all
cars

Relative by
size and sales
weighted

Absolute No scale but
“efficient”
designation
with sales
weighted
comparison
for all same
weight

No scale
but
consump-
tion range
shown for
cars of
same size

No require-
ment for
comparison

Comparison
parameter

width X
length

None width X
length

None None width X length None weight size class N/A

Other
measures of
consumption

As
directive

None As
directive

Annual
fuel cost
(focus of
label)

Krona/yr
Krona/20000km
Krona/60000km

Cost/50000km
Cost/litre

None None None Units can be
in gallons
and miles if
compatible
with Directive
80/181/EEC

CO2 Intention
to include
values

No As
directive

No Yes (g CO2/km) Yes (g
CO2/km)

Yes
(g CO2/km)

Not shown but
in guide (g
/km)

No –
intended
for the
guide

CO2

emissions in
g/km

Environment
al Ranking

No No No No No No Yes,
ranking 1
to 3

No In guide by
ACEEE

No

Printed Guide Intended Yes Yes Yes Yes Yes Yes Yes Yes Yes
Online Guide Intended Yes Yes Yes Intended Yes Yes Intended Yes Not required

but
considered

Fiscal
integration

Yes - with
fuel
consumpti
on tax
(NoVA)

No Intended No Yes with fuel
consumption tax
(green owner)

Yes with
relative
consumption

With
enviro.
rating

Intended –
either to CO2

or fuel
consumption

No

New cars
sold to fleet
buyers

15%
maximum

10-15% - 10% - 10% - < 5% 10% N/A
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Table 2:1: Summary of schemes

Austria Australia Belgium Canada Denmark Netherlands Sweden Switzerland USA EU
Directive

Planned or
Existing

Planned Planned Planned Existing Planned Planned for
attachment to
cars - existing
on website

Existing Planned.
Temp label in
meantime

Existing Directive
1999/94/EC
adopted

Scope As
directive

Passenger
cars,
maybe
extension
to light
commercial
vehicles,
4X4

As
directive

New cars,
vans, light
duty trucks

As
directive

As directive All
passenger
cars

As directive New
cars,
vans,
light duty
trucks

New
passenger
cars

Introduction
date

As
directive

2000 As
directive

1998 1 Jan
2000

As directive 1977 As directive
but temp label
prior to that

1975 To be
implemente
d in EU MS
by January
18th 2001

Mandatory? Yes Yes Yes No Yes Yes No No:
Temporary

Yes Yes

Units of
consumption

l/100km l/100km l/100km l/100 km;
mpg

km/l l/100km l/100km Not shown;
l/100 km in
guide

mpg l/100km or
km/l or
combination.

Comparison
by absolute
measure or
relative scale

Relative
by size
and sales
weighted

Absolute
but
perhaps
label
changed to
appliance
star style
(relative)

Relative
by size
and sales
weighted

Absolute Absolute,
comparing
all cars

Relative by size
and sales
weighted

Absolute No scale
shown but
“efficient”
designation
with sales
weighted
comparison
for all same
weight

No scale
but range
of
consump
-tion
shown
for cars
of same
size

No
requirement
for
comparison
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benefits to consumers, particularly at a time of rising real oil prices and concerns
about the cost of petrol. The UK Government has the opportunity to be similarly
imaginative in support of the environment and consumers.

The expectation is that the Directive will be revised in about five years’ time, based
on the experience of the Member States with their different approaches. The aim is
to get harmonisation of policy at this stage.

The majority of effort is going into designing the labels, as these form the basis for
the information included in the guide (all models sold new in that country) and on the
poster (all models sold new in that outlet). European proposals are based on
variations of the domestic appliance label, because it is easy to use and is deemed
to provide useful information and because of consumer familiarity with it. This is a
comparative label. The Danish Government wishes to encourage downsizing, so that
it is using an energy efficiency ranking based on absolute fuel consumption: small
cars are good and efficient; big cars are poor and inefficient. The Governments in the
Netherlands, Austria and the Belgium are proposing to compare energy efficiency
across vehicles of the same size: consumers can identify the most efficient and the
least efficient within any size range. Other countries, such as the Swiss, are
proposing to use an award label: it can only be fixed to the most efficient cars, but
this is not allowed within the EU.

Car labelling schemes have been in existence for several years in Sweden and the
United States (both since 1975) and in the UK (since 1983). The American scheme
was amended in 1990 and the Canadian scheme in 1998, in the light of consumer
feedback. There is little evidence of the way these schemes influenced consumer
purchases.

The following table summarises the information in this chapter and includes
additional information from the survey of these countries, together with the scope of
Directive 99/94/EC.
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making it more user friendly. Those responsible for the review consider that changes
will only be minor but will include reformatting with colours, new icons, etc., and a
ranking of the 20 most efficient vehicles available in each class.

It is also felt that the guide in booklet form was not distributed appropriately - in the
US, dealers must, by law, keep a copy of the guide for reference by customers.
However, it is Oakridge's view that once customers arrive at the dealership the
moment for consideration of fuel economy has passed (Hill and Larsen 1990).
Hence, the low use of the guide found. Consequently, much more effort is being put
into developing the website, which is more likely to be used at an earlier stage in the
decision-making process. The revised website will provide:

• side-by-side comparisons of efficiency
• information on CO2 and other emissions as and when this becomes available
• information on new technologies, eg., hybrid motive systems
• general hotlinks to other relevant sites of interest - manufacturers, environmental

sites, etc.

Oakridge felt that given the US’s low fuel prices and marginal economic incentives to
purchase efficiently, environmental dimensions should be stressed  - hence the
inclusion of this type of information in the guide. It would seem sensible to also
include emission data in the more widely used label. However, as mentioned, there
are no plans to change this at present.

There is no national federal program to produce a annual environmental rating.
However, the American Council for an Energy Efficient Economy (ACEEE) has
recently published a Green Guide to Cars and Trucks. This was done with DoE
sponsorship and includes an environmental rating based on a lifecycle costing. The
ratings are calculated using emissions data and do not include materials impacts.
More details can be found at: http://www.aceee.org/greenercars/index.htm

In addition to these demand side measures, the US has a programme to encourage
manufacturers to comply with fuel economy standards set by the federal
government. This is known as the Corporate Average Fuel Economy (CAFE)
programme. Each manufacturer's models are grouped into classes and a sales-
weighted, average efficiency is calculated (based on last year's sales). These values
are then compared with the CAFE standard efficiency in mpg for that vehicle class,
decided by the office of mobile sources at EPA. For example, the CAFE standards
for passenger vehicles and combined trucks for 1996-2000 are 27.5 mpg and 20.7
mpg, respectively. Should manufacturers fail to reach these standards they must pay
a civil penalty of $5.50 per vehicle produced for each tenth of a mpg the
manufacturer falls below the standard. The CAFE scheme has been very effective.
For model years 1983 to 1989, $165 million dollars was collected, whilst the average
fuel economy of manufactured vehicles has steadily Improved.

2.11 Conclusions
The Directive allows each Member State to introduce its own schemes (labels,
guides and posters) and only stipulates a minimum amount of information that is
required on each. Several Member States are using the opportunity to experiment
with innovative approaches that go considerably beyond this minimum level. This is
in order to reduce the contribution that new cars are making to environmental
degradation and climate change. The focus on fuel economy provides substantial
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One important difference is in the presentation of the range of efficiency (in mpg) of
cars in the same size class6 for both city and highway cycles. Unlike the Canadian

Figure 2.8: US fuel consumption label

label this allows some sort of comparison without having to physically look at the
labels on other cars. These figures are based on projections of the likely number of
sales of each size class. Manufacturers send EPA projected sales for each of their
models at the beginning of the year. EPA then calculates the average projected fuel
consumption at the extremes for the city and highway cycles to estimate the likely
range for each size class.

Finally, if the model in question does less than 22.5 mpg on a combined cycle 7 it has
to show a ‘G’. This G stands for ‘gas-guzzler’. Manufacturers of cars qualifying for
gas-guzzler status must pay a penalty of around $700 per car produced to the Inland
Revenue. It is likely that this penalty cost is passed directly on to the consumer.

Integration with other policy measures
The Department of Energy annually publishes a fuel consumption guide. This is also
available on the web at: http://www.epa.gov/oms/cert/feguide. The guide contains
the same information as the label. There is no additional information on CO2

emissions or means of generating an efficiency ranking. The website also contains
information on the test procedures, relevant regulations and tips to save fuel, etc.

Following survey results indicating that less than 1% of new car buyers currently use
the guide, DoE have asked Oakridge National Laboratory for a review with the aim of
                                                
6 The size classes used are as follows: two seater, minicompact, subcompact, compact, midsize,
large, small station wagon, midsize station wagon, small pick-up truck, standard pickup truck, cargo
van, passenger van, special purpose vehicle, minivan 2WD, minivan 4WD, sport utility vehicle 2WD,
sport utility vehicle 4WD
7 Measurements for this regulation are made differently to those for the label. Instead , the old CAFE
test procedure for company cars is used.
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Swiss automobile club. TCS will also be doing random testing and road tests. All lab
tests will be done according to 93/116/EC.

Status and Scope of the label
The proposed label (Figure 2.7) is still at the planning stages. BFE expect a decision
on whether to go ahead with it this year with the start date in 2001. BFE do not
consider the EU Directive for a single absolute measure to be useful. In the
meantime a label similar to that used for appliances, office equipment and building
materials will be used. This will be voluntary and apply to all new passenger vehicles
registered in Switzerland. The Swiss proposal is for an award, not a comparative
label.

Integration of the label with other policy measures
There is a proposal to link the vehicle taxation scheme either to CO2 emissions or to
fuel consumption. For two years there has been a voluntary agreement to reduce
fuel consumption in vehicles sold in Switzerland. If this scheme fails to reach its
targets by 2003 then a consumption tax will be imposed. A number of other
measures are underway under the Energy 2000 program including promotion of car
sharing, bicycle use, electric vehicles and targeted campaigns at fleet owners.

2.10 USA
Administration
The label is administered by the Vehicle Programmes and Compliance Section of the
Office of Mobile Sources in the Environmental Protection Agency (EPA). EPA's
National Motor Vehicle and Fuel Emission Laboratory also performs the fuel
consumption tests on pre-production prototypes of new cars or oversees
manufacturers doing so.

Current status and scope of the label
The label has been in existence since 1975 and is attached to all new passenger
cars and light trucks. It is recognised and apparently used by 50% of new car buyers
to inform their choice. There are no plans to change the label in the near future
however the accompanying fuel guide is currently under review (see below).

Content and format of the label
The label is similar in general appearance to the Canadian label with a fuel pump
graphic in the middle flanked by consumption figures for the city and highway cycles
in miles per gallon (Figure 2.8). These consumption estimates are actually 10% and
22% higher respectively than the figures given by the consumption tests. Applying
these weightings has been found to give figures that are closer to consumption in
actual driving conditions. This adjustment was made because earlier consumer
studies found that test consumption figures were considered to “overstate actual fuel
economy” (Pirkey et al 1982, p2)

Estimated annual fuel cost5 is also shown but this is relatively inconspicuous and at
the bottom of the label rather than the focal point, as per the Canadian version.
There is no logo identifying the label as part of any federal program. As for the
Canadian guide, there is also a statement that the official fuel economy guide is
available from the dealer for making comparisons.

                                                
5 Based on 15,000 miles per year and fuel at $1.20 per gallon
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Integration with other policy measures
Since 1978 the Swedish Consumer Agency has compiled an annual ‘Fuel and
Environment Brochure’. The brochure contains consumption information for all
recently manufactured cars and should be available in all dealerships. The data is
obtained from a questionnaire sent to the manufacturers during the autumn.
Brochures are distributed through the sales associations  and usually number around
140,000 - 170,000 copies. The brochure is also available on a website:
http://bilweb.passagen.se/kverket/cgi-bin/konsumentverket.cgi

In addition to keeping the brochure, dealers must also display a poster giving the
same information as contained on the label for all models displayed in the
showroom. This notice should be at least 50 by 70 cm (the same size as required by
Directive 99/94). The Swedish also stipulate that fuel consumption, environmental
class and CO2 emissions should be included in any advertisements, brochures,
posters and other printed matter. The information must be easily readable and "not
less conspicuous than the main part of the information rendered". The same
information must also be included in owner manuals.

Figure 7: Swiss draft fuel economy label

2.9 Switzerland
Administration
The planned label will be administrated by the Swiss Federal Office of Energy (BFE).
Testing is undertaken by either EMPA - a semi-governmental authority or TCS - the
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Declaration for New Passenger Cars. Since January 1st 1997, information on CO2

emissions has been included. The guidelines cover all passenger cars sold in
Sweden. The guidelines require:

• a label to be displayed on, or immediately adjacent, to the vehicle;
• a notice to be displayed at the point of sale containing fuel economy information

on all models at the point of sale;
• a fuel economy guide to be available at the point of sale;
• that information about fuel consumption and ‘environmental class’ must be

provided in marketing of new passenger cars by brochures, advertisements etc.
Exceptions are TV and radio commercials and so called image-marketing where
for example only the name of the car appears.

Content and format of the label
This simple label (Figure 2.6) should be of at least A4 format. Fuel consumption is
measured in accordance with Directive 93/116/EEC.  Environmental class is
measured in accordance with the Swedish Code of Statutes SFS1991:1481. The
statement at the bottom of the label about the environmental rating indicates that it is
decided on the basis of the levels of toxic gases emitted rather than other impacts
such as the recycled content of the car, composition of the paint, etc. The rating runs
from one to three.  As for the other labels, consumers are referred to a guide giving
consumption and emission information for all cars. No studies of consumer
responses to the label are known.

 Figure 2.6: Swedish fuel economy label
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the whole range of vehicle types. By contrast, NOVEM found that using weight or
power resulted in cars with high fuel consumption being labelled as efficient,
whereas this was less likely using the width by length system. Hence very heavy or
powerful vehicles can be labelled as fuel efficient in their weight or power class. This
clearly removes the incentive for manufacturers to reduce weights in order to
improve fuel economy. The same could also be said of a classification based on
area (length by width) – manufacturers are not encouraged to make smaller cars.
However, NOVEM feels that consumers are probably not willing to give up vehicle
size solely for better economy whereas reductions in weight are less problematic (so
long as safety, comfort and performance are not compromised).

The Netherlands are using adjusted figures for both the area of the car (to reduce
the effects of length) and for fuel consumption (to enhance the benefits of small
cars). NOVEM uses a fairly sophisticated methodology to calculate relative
efficiency. The calculation is based on a regression line of area versus consumption
using data for all new car sales the previous year. For any particular size, a certain
model will fall above or below the regression line. A model 10 % below would be
classified as a D, 20% below  - an E etc. The disadvantage of this method is that the
label for a particular model will have to be updated every year as new vehicles are
added to the national fleet thereby altering the regression line.

The guide is alphabetical by manufacturer and includes the A-G ranking in the
appropriate colour.

Integration with other policy measures
The label will work in tandem with purchase tax for new cars (BPM). BPM will vary
depending on relative fuel consumption.

As mentioned, the website shows the same information as the proposed label.
Posters and the inclusion of the label in brochures etc will be implemented in due
course. A booklet in Dutch and English will also be produced and mailed to all
interested parties - politicians, importers, dealers, fleet-owners and so forth.

An earlier version of the label was given a stand at a large vehicle trade fair in
Amsterdam in February 1999 (AutoRAI). Reaction from press and visitors was
neutral or positive despite manufacturers opposing the comparative label in its
present form (SAVE, 1999).

2.8 Sweden
Administration
In response to the energy crisis of 1975, the Swedish Consumer Agency initiated
negotiations with the Swedish Association of Automobile Manufacturers and
Wholesalers (which represents manufacturers of foreign and Swedish cars) and the
Association for Motor Retail Trades and Repairs (which represents the retail trade
and mechanics). As a result of these negotiations guidelines were issued under the
marketing act (KOVFS 1977:2) on how vehicle consumption should be tested and
how information on consumption should be presented to buyers of new passenger
cars.

Current status and scope of the label
These guidelines came into force on January 1st 1978, but have been amended
several times since then. Information on environmental classes has had to be
included and the title of the guidelines is now Guidelines for Fuel and Environmental



Choosing cleaner cars                                                                                              Chapter 2

                                                                                                                                                       
TRI Napier University 17 ECI Oxford University

There appear to be no plans to link vehicle taxation with efficiency in Canada.

2.5 Denmark
Administration
The label will be administrated by the Danish Energy Agency (DEA) in the Ministry of
Environment and Energy.

Current status and scope of the label.
The label is still at the planning stages, however the DEA intend to have the label
introduced by Jan 1st 2000.

Content and format of the proposed label
This label differs in one important respect from that recommended by the SAVE
study. Vehicles are not compared to others of the same size or within classes. The
comparison is simply made to all cars sold in the Danish market (Figure 2.4). This is
because DEA see downsizing as the simplest and most effective way to reduce
consumption in the Danish car fleet. In addition, DEA argue that consumers will not
be well disposed to a label that gives higher efficiency ratings to bigger cars when, in
absolute terms, the smaller car may be using less fuel per kilometre. DEA further
argue that it is difficult to make classes of vehicle consistent. This issue is partially
resolved in the SAVE study's recommendation that only vehicles of the same size
(width by length) should be compared.

Figure 2.4: Danish draft fuel consumption label
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Figure 2.3:  Canadian fuel economy label

be displayed in a prominent position. Market research indicates that dealers would
prefer to have the label on the rear window on the left where it is less likely to
impede vision on a test drive. The proposed EU label is A4  sized - twice as large as
the Canadian version. Accommodating the physical presence of such a label with the
needs of dealers to conduct test drives, clean the windscreen, etc., needs to be
discussed. In Canada, reasons such as these were often given to explain why the
labels had been removed by dealers and sales staff.

Integration with other policy measures
The EnerGuide Fuel Consumption Guide is intended to compliment the label. This is
published annually using manufacturers' figures and a test procedure defined by the
Canadian Federal Government. The guide is available in booklet form from dealers
or will be posted on ringing a number. It is also available on the web at:
http://autosmart.nrcan.gc.ca. The guide groups vehicles by general classes
(automobiles, vans, pick-up trucks, etc.) and then by manufacturer. Fuel
consumption in l/100 km and mpg is given for the highway and city cycles. Finally,
the estimate of the annual cost as seen on the label is given. There is no ranking in
terms of energy efficiency or information on CO2 emissions.

Starting in 1999, NRCan instituted an annual EnerGuide award to the manufacturers
of the most fuel-efficient vehicles. Awards are given in each class of vehicle. The
winning manufacturers and models are announced on the web.

NRCan has also attempted to raise awareness of the guide and label with adverts in
newspapers and pamphlets.
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2.4 Canada
Administration
The label is administered by the Transport Energy Use Division, Office of Energy
Efficiency, Natural Resources Canada (NRCan), Federal Government of Canada.
The label was developed by this office in conjunction with vehicle manufacturers and
manufacturers’ trade associations, and with the support of the Canadian Automobile
Dealers Association. The label joins a family of labels for other products3 known as
the ‘EnerGuide’ program.

Current status and scope of the label
The new EnerGuide vehicle label was launched in early 1998. It is a voluntary
labelling scheme (for both manufacturers and retailers) applying to all new cars, vans
and light duty trucks (under 3855 kilos). The label is removable and usually applied
by the manufacturer. All vehicles built after Jan 1st 1999 should display the label.

Content and format of the label
The label design came about after an extensive period of qualitative market research
using focus groups and interviews with consumers and dealers across Canada.
Some of the more important recommendations in the ‘Phase 5’ report (Phase 5,
1997) affecting the content and format were:

• Car buyers like to compare the efficiency of vehicles within class, but dealers and
salespeople are strongly opposed to the presentation of such a comparison in
label form - it works against their sales patter.  An absolute measure of fuel
economy can be more easily dismissed or, alternatively, used as sales tool than
a comparative label.

• Unless made mandatory, dealers and salespeople will remove labels if the label
gives information that could lessen the likelihood of a sale.

• Therefore, if labelling is comparative then a mandatory requirement to display the
label is recommended.

• CO2 emissions are not a salient issue in the decision-making process. Instead,
financial savings should be the focus.

• The use of a recognised logo is important in legitimising the information - hence
the  EnerGuide branding should be prominent.

The label is voluntary. Therefore, given these recommendations, it is not surprising
that the focus of the Canadian label is an absolute estimate of the annual fuel cost
placed inside a fuel pump graphic4 (Figure 2.3). The label also gives absolute
consumption in l/100km and mpg for the city and highway cycles and states that one
can "Ask your Dealer for the Fuel Consumption Guide". If a prospective car-buyer at
a dealership did want to make comparison between vehicles other than those
displayed, the guide would be the only means of doing so - all dealers are supposed
to keep a copy in case a customer wishes to refer to it.

The label can be displayed on its own or in combination with information about price
and other vehicle options. It must be a minimum of four by six inches and have the
EnerGuide logo at the top. The positioning of the label is not specified - it must only

                                                
3 EnerGuide also covers household appliances, room air conditioners, gas furnaces, central air
conditioners and heat pumps.
4 This cost is based on driving 20,000 kilometres in the ratio 45% highway, 55% city, with average
Canadian fuel prices.
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equivalent emissions by 2015. Also a fuel saving to Australian motorists who switch
to more efficient cars of about $326 million to the same date. The cost saving to an
individual motorist over an average car’s lifetime would be about $1000. However,
reduced fuel use will also impact Government’s revenues from fuel excise. The
report estimates a loss of income of around $186 million dollars.

The label is seen as one of a number of consumer demand measures. Others
include the development of partnerships with consumer groups and fuel consumption
targets from 2003. In addition, the government allocated $500,000 in 1998-2000 to
fund an information campaign to accompany the introduction of the labels. Finally, to
increase the use of the fuel efficiency guide it has been published on the web at
http://www.greenhouse.gov.au/transport/fuelguide/. The guide shows absolute
consumption for the urban and highway cycles but does not give CO2 emissions nor
provide rankings of more or less efficient vehicles within vehicle classes. At present
there are no plans to link the vehicle taxation system to fuel consumption.

2.3 Belgium
Administration
The content and design of the final label will be decided by the Belgian regional and
national government in consultation with VITO – the Flemish Institute for Technology
Research. Efficiency tests are performed by manufacturers or certified laboratories.

Current status and scope of the label
The Flemish government in collaboration with VITO has set up a database of all new
passenger vehicles (www.vito.be/autoverbruik/). The database is updated every
three months and is searchable on line. Search results show the efficiency of the
selected make and model compared with the average for others of the same size
(length by width) and class (eg 4X4 and MPVs are compared separately) on a seven
point scale. The average is derived using a regression line for fuel consumption of all
new vehicles on the market. A listing of all vehicles that are more efficient than that
selected is also shown.  Other details for any particular model include consumption
(l/100km) for the combined, urban and extra-urban cycles and an estimate of fuel
costs for 10,000 km.

There are plans to include second-hand vehicles in due course and it is hoped to
extend the database to all cars sold in the EU. No information about CO2 or other
emissions was originally included, although work is now underway to include this. In
the first year after the database was placed on the internet in December 1998 it
received more than 20,000 visitors.

Content and format of the proposed label
The Belgians see the introduction of vehicle labelling as a two-stage process. In the
first phase the Directive will be carried out according to its minimal requirements. In
the second phase the vehicle database will be used to gain experience prior to
introduction of a comparative label (as recommended by the SAVE study). The label
should also include the website address.

Integration with other policy measures
The database will be used to simulate effects of specific fiscal measures on
purchase trends and fuel consumption in order to give information to redefine the
vehicle taxation system. However, no fiscal measures linked to fuel consumption are
currently in force.
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Content and format of the proposed label
Item 28 of the RIS states that: “the proposed labelling scheme involves a model-
specific label which displays the fuel consumption in l/100 km”. Consumption is to be
measured for a defined urban cycle. The fuel consumption number is to be
accompanied by a star rating, based on several (five to ten) categories of fuel
consumption performance across all classes of new passenger cars. In this case the
label would be similar to those already in place in Australia for energy ratings of
electrical appliances (Figure 2.2).

Despite market research recommending the star rating system, detailed design
specifications only exist for the label giving a simple statement of consumption. The
label in this form is very basic. Under the header ‘Fuel consumption’ the label reads:
“This (vehicle name) consumed XX.X litres per 100 km when tested to ADR XX/00”.
Below this are statements about actual fuel consumption depending on driving
conditions, etc., and a reference to the fuel consumption guide mentioned above.
The label states that the guide is available from the dealer.

Figure 2.2: Australian draft fuel consumption label

Integration with other policy measures
The Bureau of Transport and Communications Economics (BTCE) assessed the
likely impact of a label on passenger cars using the star system in combination with
the fuel guide2. The report estimates that if implemented in 1996, a car labelling
scheme would result in a cumulative reduction of about 3 million tonnes of CO2

                                                
2 Transport and Greenhouse: Costs and Options for Reducing Transport Emissions (Report 94).
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Figure 2.1: Austrian draft fuel economy label

Directive, accompanying measures will include a fuel economy guide, a poster and
an internet site.

2.2 Australia
Administration
The Sustainable Transport Team at the Australian Greenhouse Office (AGO) has
responsibility for implementing the government’s environmental strategy for the
motor vehicle industry. One of the elements of this strategy is the introduction of a
mandatory, model-specific, fuel-consumption labelling scheme for new passenger
cars.

Current status and scope of the label
The label and accompanying materials are still at the planning stages, however a
label design exists, as do estimates of its likely effectiveness. The design and
consultation document (a Regulatory Impact Statement (RIS)) are available from the
AGO website at: http://WWW.greenhouse.gov.au/transport/comments.html
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Chapter 2: Review of fuel economy labels

This chapter compares existing and planned vehicle labelling schemes in the EU and
beyond. Some of the ‘planned’ schemes within Europe refer to earlier drafts of the
EU Directive. This is an area of policy that is being considered in the 15 Member
States simultaneously, so any survey gives a dated snapshot.

2.1 Austria
Administration
The Federal Ministry of the Environment and the Federal Ministry of Science and
Transport will decide the content and format of the label following consultation with
the Austrian Energy Agency, car importers and dealers, automobile clubs and the oil
industry. Efficiency will be ascertained using manufacturers’ values, spot checks by
university institutes and car clubs (to get a sense of ‘real life’ conditions).

Current status and scope of the label
In 1997 the Austrian Energy Agency (EVA), together with the ministries, the
Chamber of Commerce and the car industry, negotiated a ‘mobility agreement’. This
agreement included a label showing consumption in l/100 km calculated according to
directive 93/116/EC, but without a comparison with other vehicles. The label also
showed the tax banding which is dependent on absolute fuel consumption (see
below). The label was to be provided as part of the price tag and be included in
brochures. However, the scheme was never actually implemented.

The new Austrian label was, at November 1999, still at the planning stages and will
probably not be introduced until after the Directive comes into force. However, the
Federal Ministry of the Environment is trying to introduce something before then. It is
intended that the label will be mandatory and removable after purchase and that the
fuel economy information be written into the official documents of the car for use on
resale.

Content and format of the proposed label
EVA is lobbying the Austrian government to adopt the recommendations of the
SAVE study1 on labelling (which was under EVA's co-ordination). Such a label
(Figure 2.1) compares efficiency with other vehicles of the same size (width by
length). The average efficiency for cars of a certain size are calculated with a
regression line based on the market distribution of consumption figures for all models
sold in the previous year. The label has a standard design based on the EU
appliance label. Indeed the EVA group is hoping other Member States will adopt this
design. However, EVA foresees difficult negotiations with manufacturers in
persuading them to accept this comparative label.

Integration with other policy measures
Austria already has a standardised fuel consumption tax (NoVA) whereby vehicles
with higher absolute fuel consumption are taxed more heavily. It is not clear whether
this tax will change to match efficiency banding rather than absolute consumption
should the comparative label be introduced. In accordance with the proposed

                                                
1 Labelling and its Impacts on Fuel Efficiency and CO2  reduction. March 1999.Contract No. SAVE  -
XV11/4.1031//Z/96-005
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Table 3.4: Overall effectiveness of Energy Labels on cold appliance purchases

Compliance Importance of
Energy Efficiency

Influence of Label on
Purchase (%)

Denmark *** *** 56
Netherlands *** *** 45
Austria ** *** 39
Sweden ** *** 39
Finland ** ** 41
Portugal * ** 35
UK *** * 24
France ** * 32
Ireland ** * 15
Spain * * 19
Greece * * 4
Note: *** >70%; ** 50-70%; * <50%
Source: Winward et al (1998)

There is probably a limit to the overall level of influence that labelling could hope to
achieve: it may not be possible to influence more than about 60% of shoppers, if only
because the limited range of models in some retail outlets and inflexible priorities will
sometimes reduce the consumer’s choice to a single appliance. Across the 11
Member States (Table 3.4) the Energy Label influenced nearly a third of all
purchasers. The effect of the Energy Label on consumer purchases could, therefore,
be doubled from present levels, particularly through the full labelling of all
appliances.

3.8 Conclusions
There is considerable experience of labelling domestic appliances as this has been
mandatory on refrigeration equipment since 1.1.95 and other groups are now
covered. Whilst there are important differences between how consumers purchase a
domestic appliance and a car, there are also useful lessons to be learnt from the way
consumers, retailers and manufacturers have responded to the legislation and the
information on the label.

A label, or other method of ranking products according to their energy efficiency, is
an important prerequisite for many of the market transformation policies. For
instance, rebates and advertising that promote efficient models depend on being
able to identify them for consumers. This can be done on the basis of fuel
consumption alone, if the policy is to encourage downsizing. An energy efficiency
label is based on energy use per unit of consumption, not just straight fuel
consumption.

The level of compliance with the Directive – the number of display models accurately
labelled – and the level of consumer concern for energy efficiency are two factors
that have affected the extent to which consumers will be influenced by an energy
efficiency label, with refrigeration equipment.
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the endorsement. In contrast, the comparison label is multiple-category. All models
are awarded a label, and are classed from ‘good’ to ‘bad’. Comparison labelling
schemes, such as the Energy Label, show up bad models as well as good ones. To
be effective, comparison labels have to cover all goods on the market, and are
therefore normally compulsory.

One of the major benefits of comparison labels is that they provide consumers with
information on all products, not just a proportion of the market. This enhances the
opportunities for energy efficiency improvements: any shift up the scale is beneficial,
even if it is from G to F. The award labels rely on consumers having considerable
trust in the decisions of the labelling authority. Information on the reasoning behind
the award is difficult to obtain: the award on its own has to have status.

3.7 Consumer choice and market intervention
Labels should be easy to use, universal and available at precisely the point at which
consumers most need the information – the point of sale. In order for the labels to be
effective, of course, it is important not just that the labels are seen by consumers, but
that a significant proportion of consumers respond to the information provided. This
is not to suggest that energy efficiency or fuel consumption is the major priority for
consumers, only that it can be a criterion with appliances, when consumers have a
choice of models that satisfy their main requirements (eg price and utility), then the
energy efficiency can be the deciding influence for certain people. While the
decision-making process for cars may be more complex than that for white goods
such as refrigerators, freezers etc, it is the capacity of a label to effectively inform
consumers and enable comparison between similar product models which is
important, and this applies to both cars and white goods.

Many consumers considerably underestimate the extent to which energy consumption
varies between similar machines and hence exclude energy use as a criterion in
making their purchase – confirming the importance of retail information. This is also
true for cars, even though fuel consumption data have been available for several years,
as discussed in Chapter 6.

The two keys to improving the effectiveness of the labelling scheme for appliances are,
therefore, to increase the proportion of labelled appliances in the shops and to
persuade individual consumers that energy use is an important criterion in buying
appliances. A few countries appear to be successful on both fronts, for instance
Denmark and the Netherlands. These are also the two countries with the highest
proportion of the population saying that the label influenced their choice of appliance
when making a purchase. At the other extreme, Greece and Spain have quite low
levels of compliance and relatively few respondents from these countries mention
energy as a factor in buying an appliance. Again, the two countries are at the bottom
end of the scale in terms of the proportion of consumers who said the Label had
influenced their purchase.

This information is summarised in Table 3.4 for eleven Member States. The first
column gives the proportion of appliances fully labelled in the shops; column two is the
importance to consumers of energy consumption when choosing an appliance; and
column three is the proportion of consumers who said that the Label had influenced the
purchase that they had made. The results illustrate that the barriers to effectiveness are
different in different countries.
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incentive to produce them. A range of market transformation policy instruments are
available, including standards, financial incentives and procurement, as well as
information instruments such as labels.

A market transformation strategy can be applied to any product and is just as
applicable to vehicles – or renewable energy – as to appliances. It is a powerful
concept that provides a framework for policy. For instance, a label may have a
minimal impact on its own, but the information provided should be designed to be
supportive of future initiatives. This is the particular benefit of comparative labels –
they enable the promotion of the most efficient products through rebates or tax
concessions, as well as the identification of the least efficient products for penalties
or phasing out.
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Figure 3.3: Three stages in market transformation

Market transformation policy requires the existence of a standard test protocol
(sometimes also called a test procedure) to measure energy efficiency as a function
of the energy consumption for a given service level. Once there is a reproducible
procedure for measuring energy efficiency it becomes possible to introduce labels
which identify for the consumer the difference between similar looking models. It also
becomes possible to introduce procurement programmes which challenge
manufacturers to produce new models, substantially more efficient than those
already on the market, on the basis of a relatively secure market for the new models.
Although it is possible to have standards, rebates and procurement without labelling,
because the test procedure on its own allows for the differentiation between models,
labelling has the potential to enhance the other market transformation instrument
through providing information to consumers, in an accessible form.

There are two types of labels, endorsement labels and comparison labels. The
endorsement label divides models into two categories: those which meet specified
criteria and those which do not. Only models which meet the criteria may be
awarded a label. Endorsement labels are normally voluntary: it is expected that
manufacturers whose products are good enough to win a label will wish to display
that fact. The Community Eco-label is an example of an endorsement label, though
so far this has had minimal impact, largely because few manufacturers have paid for



Choosing cleaner cars                                                                                              Chapter 3

                                                                                                                                                       
TRI Napier University 33 ECI Oxford University

appliances are expected to be valid for at least 5 years and thus the A and B
categories may have very few models in them at the point of labelling, so as to
encourage technical improvement by manufacturers. The label classes for cold
appliances were first introduced in January 1995 and will be revised in 2002, based
on a study that is underway. The revision to the Label occurs because there has
been substantial technical improvement across Europe and because the minimum
standard was introduced on 3 September 1999 – the bold line in Figure 3.2. From
then on, as a result, the models will all be in A-C categories (A-E with chest freezers)
and are thus becoming too ‘bunched’, with none in the D-G categories (F and G for
chest freezers).
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Figure 3.2: Electricity consumption and EU Energy Label category of fridge-
freezers on the UK market, summer 1996

(Note: the low angle of the slope identifies that the effect of increased volume is
small: double the size results in about a 50% increase in consumption.)

The distribution between categories has been based on the models on the market,
as a proxy for sales. Sales information is difficult and expensive to obtain for
domestic appliances – they do not have to be registered.

3.6 The energy label and market transformation
The Community energy labelling scheme forms part of an approach to environmental
policy design known as ‘market transformation’ - a strategic process which, through
specific interventions, aims to shift a particular market towards more efficient
technologies (Figure 3.3).

Market transformation policies work with the grain of consumer markets and
recognise the interactive relationship between buyers and sellers. On the one hand
they seek to encourage manufacturers to produce more efficient appliances so that
consumers will have a greater choice. On the other, they seek to encourage
consumers to favour more efficient equipment so that manufacturers will have an
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3.4 The energy label and supporting documents
The Energy Label communicates the relative energy efficiency of models through
colours, arrows and the alphabet (Figure 3.1). The A-G scale ranks appliances from
the best (A) to the worst (G); green denotes ‘more efficient’ and red ‘less efficient’;
the arrows show relative energy efficiency for a given level of service.

There are two parts to the Energy Label: a colour background and a data-strip.
These often reach the retailer through separate routes and have to be combined
when they are stuck on the machines. A few manufacturers print the Label as a
single entity. The colour background is generic and can be applied to any cold
appliance (provided it is in the correct language). The data-strip contains model-
specific information and is applied to all identical models irrespective of the language
of the destination market. The example in Figure 3.1 is for cold appliances, but all
the domestic appliances follow a similar format. All are comparative.

The Energy Label has to be supported by an information fiche, a standard table of
information relating to a particular model of appliance. The fiche has to be contained
in all product brochures and if the latter are not provided, they must be contained
with other product literature supplied with the appliance. According to a Commission
official:

“The reason for having two ways of providing the information is to cater for a
variety of approaches to buying household appliances. Some customers,
particularly those replacing worn-out appliances, will make a rapid choice
without analysing in detail the relative technical merits of the competing
appliances. The only hope of influencing this type of consumer is to present
them with a simple, eye-catching label, that will allow a rapid and clear
comparison of the appliances on offer. Other customers will take longer to
make their choice taking time to compare the relative merits of each appliance
and relate this to their personal requirements. The fiche is intended to help the
latter type of customer who will also be interested in comparative tables”
(Kestner 1991).

A third mechanism set out in the framework directive is product information in mail-
order catalogues. The information to be included in mail-order catalogues is similar
to that required on the standard label.

3.5 Energy categories
The subdivisions of the EEI between categories can be – and has been –
undertaken in a variety of ways. For domestic appliances, the categories were based
on the range of models on the European market at the time of the preparatory study.
For cold appliances, at the end of 1993, the market average was set at the line
dividing classes D and E. The distribution of models in the summer 1996 (Figure 3.2)
demonstrates how the UK market was distributed between the different categories.

The effect of normalising the energy consumption for volume (Figure 3.2) is that the
category bands slope and fan-out around the regression line that marks the 1993
average (D-E line). The bands are wider to the right of the diagram because 10% of
a large number is larger than 10% of a small number.

The relationship between the average appliance on the market and the categories
depends upon expert opinion on the speed with which the market will develop, the
technical potential for change and the sensitivity of the test procedure. The labels on
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Colour background        Data-strip Complete Energy Label

Figure 3.1: The Energy Label and its components

3.3 The energy efficiency index
The labelling scheme is based on an energy efficiency index (EEI). For cold
appliances (refrigerators, freezers, etc) this reflects the consumption in kWh per litre
of net volume. Thus it is possible to compare appliances, even though they are of
varying sizes with different proportions of cool and frozen space. The energy
efficiency index is continuous, while the Label groups each appliance into one of
seven classes. The class into which the individual appliance falls is determined by
categorising the energy efficiency index (Table 3.1 for cold appliances).

The relationship of the Energy Efficiency Index to the seven categories on the Label
is specific to an appliance group. For instance, with tumble dryers and washing
machines, all the categories cover an identical range of the EEI, so that moving from
an E to a D reduces consumption by the same amount as moving from a B to an A.
This is not true of the cold appliances where the bands are of 10%, 15% or 20%
width.

Table 3.1: Energy efficiency index and energy efficiency classes for cold
appliances

Energy efficiency
Index

Energy efficiency
class

I < 55 A
55 ≤ I < 75 B
75 ≤ I < 90 C
90 ≤ I < 100 D
100 ≤ I < 110 E
110 ≤ I < 125 F
125 ≤ I G
Source: European Commission 1994
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• manufacturers and independent test houses interpreting the test procedure
requirements differently and thus getting different results for the same machine;

• manufacturers declaring false consumption or categories (publicly acknowledged
by manufacturers now);

• lack of enforcement action on manufacturer inaccuracies by Member States;
• problems of label distribution to retailers, both by manufacturers and trade

associations (the label is in two parts);
• lack of enthusiasm by some retailers, so they do not put effort into making sure

they have both parts of the label for each appliance;
• insufficient focus by Trading Standards Officers on monitoring retailer

compliance, due to pressure of other work;
• lack of training of retail staff so that they can explain the labels to customers;
• lack of awareness of the scheme by consumers, partly because there has been

minimal government advertising.

The EVA report confirms the need to have a label that is simple and workable, as
well as ‘insensitive to manipulation’ (EVA 1999 p34). This highlights the need for
unambiguous legislation and test procedures and a system that is simple to use. The
difficulties with Energy Labels on appliances have occurred despite the Label being
identical throughout Europe and not changing regularly.

3.2 The legislation
Energy labels for domestic appliances come under the framework directive
92/75/EEC of September 1992. This has the twin objectives of encouraging energy
savings through greater consumer understanding and of ensuring that measures
taken in this area by the Member States do not hinder trade. The framework directive
sets out the way the information should be presented to the consumer in broad
terms, while specific implementing directives set out the required information for
each group of appliances covered by the scheme in more detail.

The labelling scheme covers appliances offered for sale, hire, or hire-purchase,
whether through conventional stores or by mail-order, catalogue or other means, but
excludes second-hand appliances.

The first implementing Directive was for electric refrigerators, freezers and their
combinations (Directive 94/2/EC) – the cold appliances – and came into effect on 9
March 1994. All cold appliances had to have an Energy Label from 1 January 1995
in the UK. Further directives have come into force covering electric tumble dryers
(Directive 95/13/EC), washing machines (Directive 95/12/EC), combined washer-
dryers (Directive 96/60/EC), dishwashers (Directive 97/17/EC) while an
implementing directive (Directive 98/11/EC) on light bulbs will become mandatory in
January 2001. Preparatory studies are underway on ovens, water heaters and
boilers (all gas and electric), so that the majority of domestic energy use will be
through labelled products by about 2008. The printing of Energy Labels on light bulb
boxes (already on nearly half of all products) is expected to raise consumer
awareness considerably, as people buy several bulbs a year, whereas large
domestic appliances are bought infrequently.

All the appliance directives cover the whole of the European Union – the same
Energy Label is found throughout the Member States. The only variation is in the
language used on the colour background (Figure 3.1).
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Chapter 3: Lessons from other labels

3.1 Introduction
The evidence on the experience of the EU Energy Label is included for several
reasons. This label is the basis of existing consumer knowledge of energy labels in
the EU and, as Chapter 6 will demonstrate, there is a cross-over effect for many
people: they are getting used to the EU Energy Label and that enables them to ‘read’
it more easily each time. Partly to build on this and partly because it is encompasses
a useful philosophy that appears to be working, several Member States (eg Austria,
Belgium, the Netherlands, and, to some extent, Denmark) are basing their vehicle
labels on this model. The practical lessons learnt could be important for UK car
labels, even if the design chosen is very different.

Throughout the EU, Energy Labels have been mandatory, at the point of sale, for a
growing range of appliances since January 1995 in accordance with the European
framework Directive for energy labelling 1992/75/EEC and its daughter Directives.
These labels are:

• comparative (A-G);
• relative (kWh per unit of volume, per kg of wash, etc);
• revised every 5 -10 years;
• all based on the same basic format of label, normally in colour;
• inclusive, in some cases, of information about levels of service, such as wash

performance.

The Energy Label, or some other method of differentiating between efficient and
inefficient products, is an important component of market transformation strategies.
Different products can then be treated differently when deciding upon rebates,
education programmes or graduated vehicle excise duty.

The Energy Label is used by consumers and they understand its message (Winward
et al, 1998, p55). It has had the greatest influence on purchases when the consumer
was already concerned about the use of energy in appliances and where most
appliances in the shop were labelled. Across the EU, about a third of consumer
purchases of cold appliances is now influenced by the Energy Label (ibid, p57). The
most frequent comment is a request for information on running costs and this is
currently being tested in the UK.

A proportion of customers respond to the Energy Label, just by reading it on the
appliance and without the need of retailer advice or advertising. The reasons for
purchasing a more efficient appliance will vary between environmental concern and
the desire to save money, for different segments of society. It may not be possible to
influence more than about 60% of all consumers (ibid, p57), but to achieve this level
in the UK, the Label will need to be more fully exploited. British consumers are less
aware of the range of energy efficiency in products than those in many other
European countries.

There have been some problems with the Energy Label (ibid, pp v-x), due to:
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4.6 Summary of conclusions

• Guides provide a means of comparing one vehicles characteristics against those
of many other vehicles.

• Many of the technical issues concerning the identification of groups of like
vehicles, and the ranking of an environmental variable within a group, are
common to the development of labels, guides and posters; and are discussed
elsewhere in the report.

• The way in which the guide is structured and information displayed has an
important bearing on its usefulness to consumers.

• The most common paper-based guides are those published in popular
magazines, but these rarely give prominence to environmental information; the
official guide published by the UK Vehicle Certification Agency has an important
role in ensuring the information is in the public domain.

• The main limitation of paper-based guides are that their format is limited, and
usually confined to MANUFACTURER+MODEL ordered lists.  This makes
comparisons difficult unless consumers already know the models they want to
compare.

• Web-based guides are becoming much more effective than paper-based guides
for providing appropriate information; the best provide the ability to select the
variables of interest, and the criteria they need to satisfy; to sort the lists so
produced; to refine the selection; and then to compare a few selected models.

• Several organisations have reported scoring schemes, in order to combine
different environmental impacts into an overall rating; but they differ in the
variables included and lack a scientific basis for weighting the different impacts.

• Two of the more systematic approaches to a weighting scheme (that by the  USA
ACEEE and one under development within the Environment Agency (EA) for
England and Wales ) are reviewed further in Chapter 5.

• In the absence of an accepted scientific/economic basis for weighting the
different environmental factors, it is concluded that the environmental information
provided for new cars in the UK be treated in three separate components: fuel
consumption, CO2 emissions and local air quality impacts.
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III) grading of the fuel consumption or energy efficiency into one of 7 bands (A-G)
IV) visual display of where in the grading  a given vehicle lies (eg by 7 coloured

bars of different length as in the EC energy-type labels recommended in the
EVA report, and proposed by Denmark, Netherlands, and being considered
by Austria, Belgium)

V) award for being the most energy-efficient [Switzerland via label, Canada via
web-site; US via an Energy Star program]

Some of the differences are “merely” presentational.  For example, there is no
difference of substance between banding schemes described by:

***** /  ****/ *** / ** / *  as at (II), or as in
++ / + / 0 / - /--  as used in the Swiss guides, or as in
A/B/C/D/E/F/G as at (III)

However, such presentational differences may be not unimportant.  Thus,
approaches (II) and (V) convey the sense of a “seal of approval” on the most energy-
efficient vehicles (however selected).  A “star” nomenclature might therefore appear
to be judgmental.  That might be reasonable for a consumer group or other
organisation concerned solely with promoting energy-reducing measures, but for
official adoption by both government agencies and the automotive industry as a
whole, a more neutral nomenclature would seem appropriate.  An alphabetic (A-G)
grading convention or the display of actual numeric values (as at (I)) should thus be
preferred.  [Approach (V) avoids providing any comparative information on vehicles
not in the top category, and is therefore excluded from further consideration in our
present study, worthy though the aims might be.  See also Chapter 3.]

Some presentational issues are affected by the context in which the information is
given.  Thus, a display of the type (IV), in which a vehicle’s fuel efficiency is aligned
against one of seven coloured bands of different length, can be accommodated on
an A4 size label for a single vehicle.  But one would not of course attempt to include
such a display in a guide, covering as it does many vehicles.  In the guide, stating
the energy band used in the label should suffice; thus, it should be of the same form
(A-G), and could for added effect be printed in the colour used for the arrow
corresponding to it.  (A simplified, single bar with graduated colours, as in Exhibit 6
for a web page, could though in principle be included in a guide.)

Another presentational issue is raised by contrasting approach (I), in which numeric
values for fuel consumption are displayed, with approach (III), in which an alphabetic
tag (A-G) is used to denote the energy band into which the fuel consumption lies.
For labels, where people go from car to car trying to remember the characteristics of
the cars previously seen, it is likely to be easier for people to remember a letter than
a number, as mentioned in Chapter 3.  For guides, where the information for a whole
set of vehicles can be seen at a glance, the guide could be structured to group all
like vehicles together, with the information then sorted in increasing order of fuel
consumption.  Such sorting is more refined if done with numeric data rather than a
few alphabetic bands.

Some of the issues involved in presenting comparative information clearly in an
understandable way were explored in the focus groups reported on in Chapter 6.
Further comment on the presentational issues is included in Chapter 8.
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Guide develops a score based on official emissions, the fuel economy test results
and other specifications provided by the car manufacturers.  Having grouped the
vehicles by vehicle/body type, the score is used to rank the vehicles within each
class, as already illustrated in Exhibit 9.

The example of California in the context of USA raises and important issues
pertinent to the development of UK practice on environmental rating.

§ Rather than just regarding the Euro II, III and IV criteria as standards that need to
be reached by certain dates, they could be regarded as simultaneously
applicable as bench-marks, and thus serve the purpose of an environmental
rating scheme.

In practice, this appears to be happening already; for example, the VCA listings for
July 1999 include both vehicles with the then current Euro II certification, and those
with the Euro III certification.

There is a question as to whether one should go further than this, either by

§ defining a composite standard that encompassed both carbon dioxide emissions
and regulated emissions

or by:

§ refining or extending some of the standards, so as to have intermediate targets
determined (perhaps as Euro IIIa, IIIb, Euro IVa etc)

The term “composite standard” does not imply a single combined measure of both
greenhouse gas and toxic emissions but simply the inclusion of a standard for CO2

emissions data alongside the standard for emissions data for regulated pollutants.
However, the reservations expressed in Chapter 5 concerning the development of a
single combined measure that was based on equal weighting of greenhouse gas
emissions with respect to a composite of toxic emissions, apply to this case too.  It is
recommended at this stage that the standards for CO2 emissions and toxic gas
emissions be kept separate.

Of course, any change in the definition of the standard (whether there be a
composite one or a more refined set) would require fresh agreements between
industry and government, perhaps on a European rather than a UK level.  As there
may only be a relatively small number of new models that are ahead of the existing
Euro standard at any given time, a refinement of the existing system is deemed to be
neither necessary nor cost-effective.  So no recommendation is made concerning the
refinement of the existing system.  However, it may not be too soon to give
consideration to going beyond Euro IV.

4.5 Other presentational aspects of rating schemes
Comparative information about a vehicle’s environmental performance can be
presented to consumers in a number of ways, whether via labels, guides or posters.
For example, Chapter 2 (for labels) and this Chapter 4 (for guides) have shown up
the following differences in approach:

I) numeric display of the value of the fuel consumption for cars in a given class
(adopted in USA), with or without an indication of the range encountered in
cars of that class

II) star-rating different vehicles in a given class (recommended by market
research but not adopted by government [Australia])
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ULEV 1994 1.063 0.025 0.125

SULEV 1994

ZEV 1994 0 0 0 0

Fed (proposed) 2003 1.063 0.078 0.125

The basic classes described by the Californian standard are:

TLEV Transitional Low Emission Vehicle, the weakest California Standard
LEV Low Emission Vehicle, an intermediate California standard about twice

as stringent as Tier 1
ULEV Ultra Low Emission Vehicle, a stronger California Standard

emphasising very low hydro-carbon (HC) emissions
SULEV Super Ultra Low Emission Vehicle, a California standard even tighter

than ULEV and prohibiting emissions of fuel vapours
ZEV Zero Emission Vehicle, a California Standard prohibiting any tailpipe

emissions.
Table 4.6 summarises the emission limits prescribed under the Federal and
California regimes, expressed here in metric units for ease of comparison with
European standards, which are shown in Table 4.7 (for petrol cars not exceeding 2.5
tonnes).  The HC* data is for total hydrocarbon emissions.

The critical point about the California limits is that four standards apply
simultaneously.  As a result, the California Air Resources Board is able to issue what
might be regarded as the simplest but most effective of guides: one that simply
classifies vehicles firstly by the limit type, then by make and model.  Exhibit 10
illustrates that (for trucks, in this example); see http://www.arb.ca.gov/msprog

Table 4.7: The EU emission limits (petrol cars not exceeding 2.5 tonnes)

Limit

Type

Implementation CO

g/km

HC*

g/km

NOx

g/km

Euro I 1992 2.72 0.97

Euro II 1996 2.20 0.50

Euro III 2000 2.30 0.20 0.15

Euro IV 2005 1.00 0.10 0.08

Note: Euro IV data provisional as at Dec 1999. Separate methane and non-methane HC limits apply
to vehicles equipped with positive-ignition engines fuelled with natural gas.

(Incidentally, all California certified vehicles have from 1979 been required to display
an under-hood emission label, illustrated in Exhibit 11, stating the standard category
within which its emission levels have been found to fall.  That is, the label stays with
a vehicle throughout its life.)

However, the CARB guide does not include information about fuel consumption or
(equivalently) emissions of carbon dioxide. The two together are considered in the
Green Guide to Cars and Trucks issued by the American Council for an Energy-
Efficient Economy (DeCicco and Thomas, 1999; see http://www.aceee.org/).  This
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It would appear that weights in the scoring schemes developed to date have been
arrived at somewhat arbitrarily, on the basis of judgement rather than on the basis of
more objective evaluation of the relative merits/demerits of different components.
On the basis of the evidence available to date it would not be possible with
confidence to recommend that any of these scoring schemes would provide a viable
approach for the industry as a whole.  That is not of course to say that the attempts
by consumer groups and others to develop such schemes are not helpful to
consumers as they stand – some guidance is better than none.  But the point is that
for a scheme to deserve the backing of industry and government, it needs to be able
to justify the weighting system used.

It is possible that the relevant evidence for the weights may become apparent from
the in-depth research carried out in other cognate areas, for example research on
the environmental impacts of noise and emissions of traffic as a whole, or research
on life-cycle costs (such as that carried out by Carnegie-Mellon University).  A
promising new approach is that being developed by the Environment Agency: in their
scheme, a score is developed based on the sum of the masses released for each
pollutant per kilometre, weighted inversely by the concentration that causes short-
term air-quality problems.  In Chapter 5, a commentary is provided on points of
commonality and contrast between the EA and the USA ACEEA approaches.

4.4.1 Why a scoring scheme may not be necessary

It was shown above why it may not be reasonable to adopt any of the environmental
scoring schemes currently in existence.  However, it appears from the evidence of
the way environmental performance has been presented in the USA (at least in
some states) that it may be less necessary to develop a scoring scheme in order to
have a helpful environmental rating scheme.

This is because there exists in California and some other states not a single
standard but a set of standards, each based on the amounts of key pollutants
coming from a vehicle’s tail-pipe and leaks in its exhaust system. At Federal level,
however, a single standard each for petrol and diesel-engined emissions exists, that
prevailing in 1999 being referred to by the US Environmental Protection Agency as
Tier 1 or Tier 1-D respectively.

The Federal standard was required as a result of the Clean Air Act of 1990 and
came into effect in 1994 at Federal level, but one year earlier in California.  In
addition to this, the California Air Resources Board (CARB) established from 1994 a
set of pollution-reduction standards that progressively increased in stringency.  This
means that, in California (and those states that follow its lead) a vehicle is classified
at the time of the emissions test, at one of four basic levels (for cars; a fifth class is
also defined for trucks).

Table 4.6: The USA Federal and California emissions limits

Limit

Type

Implementation CO

g/km

HC*

g/km

NOx

g/km

Evaporation

g/test

Fed (49 states) 1994 2.125 0.156 0.25 1.25

TLEV 1994 2.125 0.078 0.25

LEV 1994 2.125 0.047 0.125
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Table 4.5: Scoring schemes used in the environmental rating schemes

Country Austria Germany Germany Netherlands Sweden Sweden Sweden Switzerland UK UK

Organisation VCÖ VCD AMS Govt KOV GrBilister Rotatest VCS ETA CAIR
Year introduced 1989 1997 Proposed 1996 1997 1987 1994 proposed
Last year 1995/96 1999 1994/95 1998 1997 1995 1998
Main focus fc, e, n fc, e, n fc, e, n fc e fc, e e company
Max score 100 180 100 3 hundreds Worst=100 100 unlimited
Min score -30 -150 1 0 0 0
Petrol/diesel Combined Combined Petrol only Separate
Best is High Low Low Low High High
Fuel consumption -30 to 30 -50 to 50 50 Y Separate Y N 33 1000*[km/l/mass]

urban 50±d
90 or mixed 50±d

CO2 Y Y
Emissions 0 to 50 15 N Type see Rotatest 33 omitted

CO 0 to 10 Y 100 - pts below
prevailing std

HC + NOx 0 to 20 Y+Y 100 - pts below
prevailing std

PM 100 - pts below
prevailing std

Noise 0 to 20 -10 to 20 10 N N Subsequent N 33 50±d Not weighted
Safety Separate N N Subsequent N 50 - pts below avge
Performance N N N Not weighted

top speed -40 to 10 50±d
acceleration -20 to 0
engine size 50±d

power -30 to 20 50±d
Manufacture Separate 10 N N N

production 0 to 50 Not weighted 11 features, +/- pts
lifetime Proposed 10 pts per yr in

Dealership network N N N N N N N N N env std = 50
Recycling/disposal N N 10 N N Subsequent N Not weighted  manufacturer

approved= 50
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Table 4.4: Characteristics of different environmental rating schemes

Country Organisation Main focus Other Indicator Topmost Groups Classifier 1 Classifier 2 Classifier 3
Austria VCÖ fc, e, n s-a 1 200 top-

selling
models

Germany VCD fc, e, n 1 n/a
Germany AMS fc, e, n n/a
Netherlands CE fc area
Sweden KOV
Sweden GrBilister fc, e n, s-p, r, t index 12 4 engine size fuel cons
Sweden Rotatest e
Switzerland VCS fc, e, n 1 n/a
UK ETA fc n, p 6: nul to ***** 10 1 n/a
UK CAIR lifetime 6 area * mass
UK EA fc*, e* index n/a
USA DoE
USA ACEEE e, fc 5: relative to

average
12 8 vehicle class automatic/

manual
California/Fed

Key:
fc = fuel consumption
e = emissions
n = noise
p = performance
s-a = safety (active)
s-p = safety (passive)
r = recycling
t = toxic materials
* = includes emissions incurred in recovering, manufacturing and delivering fuel
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these schemes was also given by Nieuwenhuis and Wells (1998) in a paper
describing an environmental rating system they were developing (in association with
a European car producer) for assisting the corporate fleet purchaser.  The
organisations associated with the development of the various schemes are
summarised in Table 4.3.

The characteristic features of the schemes are summarised in Table 4.4, where it
has been possible to ascertain this from the literature.  Taking the last entry as an
example, the columns of the table may be interpreted as showing that the USA
ACEEE scheme concentrates on fuel consumption (fc) and emissions (e); indicates
the environmental rating on a scale of 1 to 5, relative to the average score for a
group; does this for the topmost 12 models, in each of 8 groups, where the vehicles
are classified, firstly by vehicle class, secondly by gearing (automatic/manual) and
thirdly by the California or Federal emission classification.  (This is illustrated in
Exhibit 9.)

Table 4.3: Organisations with an environmental rating scheme

Country Scheme Full name
Austria VCÖ Verkehrsclub Österreich
Germany VCD Verkehrsclub Deutschland
Germany AMS Auto Motor und Sport
Netherlands CE Centre for Energy Conservation and Environmental

Technology
Sweden KOV Konsument Verket (Swedish Consumer Agency)
Sweden GrBilister Gröna Bilister
Sweden Rotatest Rotatest
Switzerland VCS Verkehrsclub Suisse
UK ETA Environmental Transport Association
UK CAIR Centre for Automotive Industry Research
UK Fleetsearch New Improvement Ltd
UK VCA Vehicle Certification Agency
UK EA Environment Agency for England and Wales
USA DoE Department of Energy
USA ACEEE American Council for an Energy Efficient Economy
USA EDF Environmental Defense Fund
Source:  VCD (1996).

The ways in which these different organisations have actually compiled a score or
ranking are often not revealed in the literature, which concentrates only on
describing the factors involved and the consequences of the calculations.  The
information that was initially available is summarised in Table 4.5.  It is clear that
some schemes that share a common inheritance (like the Traffic Clubs) have similar
methods of scoring. Others, as in that for Switzerland, assign equal weight to their
chosen parameters, which is clearly an honest approach in the absence of any
systematic basis for assigning weights.  But new schemes are under development
that provide a mores systematic framework, such as that being developed by the UK
Environment Agency, which is described in more detail below and in Chapter 5.
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the user can control the display formats as well.  In the UK, the first of these appears
to have been launched by New Improvements Ltd in October 1997.  A free search
service targeted at companies, it sorts vehicles by whole-life cost and enables users
to home in on vehicles satisfying certain criteria.  See http://www.freesearch.com/
Magazine publishers have followed suit as have car manufacturers and retailers.  In
Exhibit 1 is shown the opening invitation page from CARQuest Great Britain,
provided by Autobytel (see http://www.autobytel.co.uk/).  The facilities provided by
Top Gear in their web site, illustrated in Exhibit 2, allow users to rate the relative
importance to them of economy and performance, which is an interesting innovation,
different in style from most of the others reviewed here.  Some Information Service
Providers (ISPs) such as MSN provide direct access to such sites from their home
page.  In Australia, the fuel guide provided by the government
(http://www.greenhouse.gov.au/transport/fuelguide) has an advanced search facility
(see Exhibit 3) which starts by inviting users to window in on the fuel consumption
range of interest (both in city and on highway); and it encompasses both old and new
vehicles.  Sorting options are also provided at the end of the search.  In the USA, the
organisation Consumer Reports provide on their web site
(http://consumerreports.transium.com/templates/newcar.html) a New Car & Truck
Search capability that provides for selection by car/body type, price, minimum MPG,
minimum number of passengers, and number of wheel-drives (see Exhibit 4).
Customers may pay to see consumer reports of the selected models.

In the USA, the fuel economy data collected for the Environmental Protection
Agency are published by the Energy Efficiency and Renewable Energy Network
(EREN) of the Department of Energy (DOE) on the web site
http://www.eren.doe.gov/feguide/feg97/.  An opening page allows users to either
search by MPG, by make, then model, then engine/transmission type.  Alternatively,
a search by vehicle type is possible; and profiles of the different types (shown in
Exhibit 5) make it easy for the user to select the right one.  Having searched for
vehicles in a given range (of say MPG), the system does not allow the data to be
filtered by another criterion, or even sorted by the original let alone another criterion.
On the other hand, the system does allow side-by-side comparisons of the
characteristics of different vehicles.  A different example of a side-by-side
comparison is given in the updated web-pages for the USA Environment Protection
Agency shown in Exhibit 6.  This comparison is concise but informative; it is
especially interesting to note the use of coloured bands in a single line for showing
how the fuel consumption of each vehicle stands in relation to other vehicles of the
same size.  Another example of side-by-side comparison from the Autobytel site is
shown in Exhibit 7.

In the UK, the VCA website (http://www.vcacarfueldata.org.uk/) provides a
searchable data-base, whose characteristics include the ability to select by
manufacturer, fuel type and, from a drop-down menu, a selection of other variables
(Exhibit 8).  The list can be sorted in ascending or descending order of the chosen
variables.

4.4 Review of scoring schemes
Experience with these rating schemes were reviewed (together with safety rating
schemes) in a seminar on “Environmental and Safety Rating of Cars” convened by
the European Federation for Transport and the Environment, a report on which was
published by VCD, the traffic club of Germany (VCD 1996).  An overview of some of
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Measures of environmental impact have been included in the VCA booklet (now
entitled New Car Fuel Consumption and Emission Figures) since January 1998 (for
CO2 emissions) and since July 1999 (for toxic pollutants and particulates).  These
figures are now available as a searchable data-base on the web site
www.vcacarfueldata.org.uk , which is reviewed with others in Section 4.3.

In passing it may be noted that in the VCD (1996) report on a seminar Environmental
and Safety Rating of Cars, it was stated that the UK government intended in future to
publish the data in order of increasing fuel consumption.  This has not so far been
done (though from 1999 those cars passing different emission standards, namely
Euro II and Euro III, are listed separately).  However, a straightforward listing of all
vehicles in order of increasing fuel consumption may not very advantageous to the
consumer.  As the work reported in Chapter 6 on focus groups makes clear,
customers have some idea of the vehicles they want to buy; so the critical issue is
how best to enable them to make a like-for-like comparison.

The United States Environmental Protection Agency publishes its official figures with
a banding scheme that comprises FUEL TYPE + VEHICLE TYPE + MANUFACTURER +
MODEL.  The inclusion of “Vehicle type” makes it slightly easier for users to home in
on a group of like vehicles.  The critical issue concerning the usefulness of a vehicle-
type definition is that it is widely understood and consistently used by manufacturers,
government agencies and the public.  Such acceptance is still lacking in Europe,
although the European Commission has recently initiated a study of the issues
involved.

4.2.3 Other guides to environmental information

Until the July 1999 publication of the VCA guide, it had usually been consumer
groups rather than the motoring industry that have taken the initiative to produce
guides that focus strongly on both fuel efficiency and economic impact.  In the UK
Nieuwenhuis et al (1992) reviewed the case for and issues involved in establishing a
green car guide.  In 1992 the European Federation for Transport and the
Environment (T&E) initiated a project which promoted the development of
environmental rating schemes in Europe.  In the UK, the Environmental Transport
Association (ETA) produced from (at least) 1993 to 1995 a Car Buyer’s Guide, aimed
at those “who want to take environmental factors into consideration”.  In this, points
were allocated and relative performance compared by awarding up to five stars,
based on relative performance in the list as a whole (Environmental Transport
Association, 1994).  Similar points-based schemes have been developed in Austria,
Germany, Switzerland and Sweden, and considered (but rejected) by The
Netherlands.  These covered both environmental and (in some cases) performance
characteristics.  A scheme under development in the UK by the Environment Agency
is based on their established methodology for identifying the “best practical
environmental option” (BPEO), and some of its features are reviewed in Chapter 5.

4.3 Web-based guides
Web-based guides are now overcoming the limitations remarked on above of paper-
based guides.  Although some of these (such as that provided by the Consumer
Information Center in Pueblo, Colorado, http://www.pueblo.gsa.gov/other/o-cars.htm)
are no more than listings, as in a published document, others have provided data-
bases and search or sort capabilities.  These enable users to find and to
comprehend the characteristics of the vehicles selected more readily, particularly if
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Table 4.1: Variables displayed in Car Magazine list

MANUFACTURER

Price Top speed
(MPH)

Acceleration
(0-60 mph)

Fuel
economy
(MPG)

Power
(BHP)

Torque
(LB-FT)

Model

Variant

The listings are preceded by the explanation “Here we dispense with comment and
opinion and concentrate on the bare necessities: how much, how fast and how
powerful”.  Clearly this magazine’s target audience are those who are mainly
concerned with performance.  The selling pitch of the magazine determines the
information presented.  Safety and environmental impacts feature not at all, and
probably miles per gallon (MPG) is only included because of its effect on operating
cost.

Not all other car magazines show so much selectivity.  The “New car guide” in Top
Gear, published by the BBC, provides much more information; see Table 4.2.

Table 4.2: Variables displayed in Top Gear magazine list

MANUFACTURER

Cost
s

Power Safety Security Luxury Test Dimension Verdict

(Variables) P
r

I
n
s

M
p
g

(5) (4) (4) (9) (1) (5) (1)

Model

Variant

It is interesting that even in Top Gear, with its total of 32 variables and concern with
issues of safety and security as well as luxury and power, fuel consumption (MPG) is
also portrayed only as a component of cost, not as a measure of energy efficiency.

The banding scheme used in car guides is almost always the MANUFACTURER +
MODEL basis used above.  That clearly restricts the customer’s ability to find those
models that have a fuel consumption rate in a certain range.

4.2.2 Official guides to environmental information
Usually, fuel consumption data included by independent publishers in their guides
are the officially notified values for each make and model of car.  In the UK these
have been published since 1982.  The Vehicle Certification Agency (VCA) is
responsible for their collation, and they are published by DETR.  They too have just a
MANUFACTURER + MODEL banding scheme, and hence have similar limitations to those
mentioned above.
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§ measures (eg whether the variables be continuous or discrete; quantitative or
qualitative; whether a  minimum, maximum or mean; whether a composite of
several variables or not)

§ units (eg miles per gallon, gm/km).

The display of data  will involve consideration of:
§ banding scheme, implying choice of
§ hierarchy (number of levels and the variables used)
§ bounding values for variables used in each banding level
§ order of vehicles down bands (eg by model of car)
§ order of variables across bands.

A guide may give prominence to vehicles whose environmental performance is
better than others by having a ranking scheme.  This could be as simple as a listing
in order of increasing value of some energy or environmental variable, such as fuel
consumption.  This is what most environmental rating schemes provide.  Sometimes
this is explicitly augmented by a system of scoring or star-rating that draws attention
to the most economical or most environmentally friendly models.  As noted above,
the layout (eg the way vehicles are grouped before a ranking occurs, for example, by
vehicle class) may be an important attribute of a helpful scheme.

The main issue that is confronted in this Chapter and the next is the question of how
best to bring together information about some or all of these environmental
performance measures.  Sometimes it is by display of several of the attributes;
sometimes it is by the formation of a composite measure, typically derived by scoring
points for various attributes.

Many of the technical issues mentioned above that need to be resolved when
considering how best to present comparative information for a composite variable
are the same as those that arise when considering the issues for a single variable.
Hence such issues as the choice of discrete or continuous variables, normalisation
of the environmental variable, and definition of banding, that are considered
elsewhere in this report (eg Chapter 7) with respect to the fuel consumption variable,
are equally pertinent to other environmental variables or a score based on some
combination of their attributes.  (The technical issues are of course equally
applicable whether information is displayed on a label, in a guide or on a poster.)

This chapter concentrates on the presentational aspects of information presented in
guides, and Chapter 5 considers more fully the issues involved in developing a
scoring system that combines information on several environmental attributes.

4.2 Paper-based guides
Some of the generic issues referred to in the previous section may be readily
illustrated by considering some of the paper-based guides for new car purchases
available in popular magazines.  These are discussed in Section 4.2.1.  The
provision of environmental information in official guides in discussed in Section 4.2.2.

4.2.1 Popular guides
Some of the guides in popular magazines are extremely selective in the material
they present. Table 4.1 shows for example, the “The Facts & Figures” presented in
Car magazine:
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Chapter 4: Guides, and the treatment of comparative environmental
information

Whereas a label on a car need not present information in a way that enables
comparisons with other cars to be made directly, a guide does, since by definition it
is bringing together the information on all makes and models of car.

In Section 4.1, the generic issues involved in presenting comparative information in a
guide are discussed.  These points are illustrated in Section 4.2 for paper-based
guides on new cars.  In Section 4.3 the specific issues involved in presenting
environmental information are considered, and the advantages of web-based guides
demonstrated.  In Section 4.4 that scoring schemes that may be used to form a
composite environmental score are reviewed, with fuller consideration being given to
some of the issues in Chapter 5.  Other presentational issues are described in
Section 4.5.  Conclusions are summarised in the last section.

4.1 How comparisons might be made in a guide
Guides are concerned with presenting comparative information about a vehicle’s
performance.  For this study, the question being confronted is how best to present
information about a vehicle’s environmental performance.  The question, and
terminology such as “environmental rating scheme”, is of course somewhat
ambivalent. The variables that could be involved in considering environmental
performance are:

a) fuel consumption
b) emissions of regulated pollutant gases and particulates
c) emissions of CO2, as the major climate-change-inducing gas
d) emissions of other climate-change-inducing gases
e) noise, as perceived by the by-stander
and in principle
f) production and re-construction emissions during manufacturing and recycling
of both vehicles and fuel.

[Note that Inclusion of (f) would imply a life-cycle approach to the question, which
was outside the scope of this contract.  For a review of work on life cycle impact that
was undertaken recently for DETR, see Wells and Nieuwenhuis (2000).]

A guide that brings information together about these (and other) variables in a listing
does not necessarily make comparison easy.  Ease of comparison depends on a
number of factors:

• what data are selected
• how data are displayed
• which ways the data are ordered.

The selection of data will involve consideration of:
§ variables (eg price, engine size, fuel consumption, emissions)



Choosing cleaner cars                                                                                              Chapter 5

                                                                                                                                                       
TRI Napier University 55 ECI Oxford University

an analogous method to that used to produce the well-to-wheel analysis, and that
early development work is encouraging.

5.3 Summary
The conclusions reached are that

• data on greenhouse gases emissions should NOT at this stage be combined with
data from the regulated toxic pollutants in a single measure

• for the regulated pollutants, a composite measure should be based on an
objective assessment of their relative impacts; and further work on promising
approaches like that being undertaken by the Environment Agency should be
encouraged

• further investigations should be undertaken to concerning the variability in
emission levels.  These investigations should include:

a) an investigation of the distribution of emission levels that are generated by a
given make and model of new car under standardised test conditions, and the
relationship of the these to the test values submitted for the conformance test

b) an investigation of the relationship between in-use emissions data for a
defined driving cycle with laboratory-based emissions data for the same
driving cycles, the variability of this across a given make and model of car,
and as a function of other characteristics

• the literature on multiple criteria decision-making under uncertainty should be
reviewed to assess whether it provides a way forward for weighing up the trade-
offs between different kinds of emissions

• further development of a life-cycle based approach should be considered, subject
to keeping green-house gas emissions and toxic emissions separate.
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engined car/light truck, the ratio of actual emissions to the standard level is 2.79 for
carbon monoxide, 2.4 for non-methane hydrocarbons, and 2.60 for NOx (DecCicco
and Thomas 199b)  They devoted much effort to making these estimates across the
whole range of standard levels; effort that was necessitated by the lack of data.
However, the estimates were all derived from in-use data obtained for older vehicles,
that met standards (later referred to as “Tier 0”) that were less stringent than those in
effect in Model Year 1999. It would appear that the “Tier 0” standard was the only
test-related information available about those vehicles for which in-use data were
available.  This might have provided a further reason why DeCicco and Thomas
based all subsequent work on the level of test to which vehicles were submitted,
rather than on the test values submitted.  It is a little surprising that DeCicco and
Thomas did not give more consideration to the possibility that technological
advances would change the relationship.

 As emissions standards become more stringent, one would expect that the gap
would narrow between the average in-use levels of emissions, and those of the
standard itself, given that manufacturers strive to ensure conformity of their vehicles
with the standard.  There will of course remain the variability due to changes in
driving style and traffic conditions.

 One would have expected though that a relationship that sought to estimate actual
in-use emissions would be more stable if it were expressed as factoring the levels
measured for a vehicle, rather than as factoring the standard level to which the
vehicle is tested.  True, DeCicco and Thomas are consistent in their approach (which
essentially implies that the best estimate for emissions achieved for any model of car
under the standard test is the standard test itself).  But, given the paucity of in-use
emissions data, both in the USA and in Europe, one thing is clear:
• There is a need for extensive in-use emissions data to be collected, and

compared with the values submitted in the certification test.

Data collected should allow analysis to distinguish between
• changes over time for a given vehicle, as measured by the same (standard) test

procedure, in order to show up any deterioration in environmental performance
• changes across a batch of vehicles of the same type, as measured by the

standard test procedure, in order to show up changes in a production run
• changes due to in-use journeys having different journey length and speed

characteristics from those in the standard driving cycle
• changes between laboratory values due to different laboratories carrying out the

test on a given vehicle
• changes due to different people having different driving styles.

A full research study on this would be difficult and extremely expensive.  However
that might be done, an environmental rating scheme should be more credible if it can
be clearly shown that the emission estimates on which it is based reflect
appropriately averaged on-road conditions.  Of course, if the scheme is intended to
reflect a life-cycle approach, as both the in-house Environment Agency scheme and
that of the American Council for an Energy Efficient Economy seek, then other data
would be needed as well.  This aspect is emphasised by Ridley, whose intention is to
analyse the impacts of manufacturing, delivering, maintaining and ultimately
recycling the vehicle, so as to produce a true life cycle cost of a particular vehicle.  It
is understood that, subject to gaining further support, his current intention is to use



Choosing cleaner cars                                                                                              Chapter 5

                                                                                                                                                       
TRI Napier University 53 ECI Oxford University

not be confused with laboratory-based estimates for standard driving cycles, or with
life-cycle estimates of emissions.)

5.2.2 Emission levels submitted in a conformance test

 On the first point (the avoidance of the test values) the ACEEE avoidance of the test
values raises a question over Ridley’s use of them, and vice-versa.  The following
questions should be addressed:

• Are there any differences between the USA regulatory requirements and test
procedures and those in Europe that would make the ACEEE position less
tenable in Europe?

• What evidence is there of the distribution of emission level estimated that are
generated by a given model and version? Are the test values submitted for
certification purposes deemed to be a best estimate of the mean of that
distribution, or a best estimate of some percentile point on that distribution (for
example, one that gives a stated probability that all vehicles manufactured will be
below the standard level); if the latter, what is that percentile point?

 Of course, the ACEEE comments immediately raise a doubt about the added value
that their approach provides when comparing makes and models of cars.  Ignoring
for the moment their conversion to in-use emission levels, it would imply that all
vehicles submitted to the same emission level standard receive the same score for
regulated emissions. (So new cars tested to the Federal standard would not be
distinguishable, but cars tested to the California standards could be distinguished
since there, four standards apply simultaneously.)  That would mean that the only
way of distinguishing between vehicles that are submitted to the same level of test
would be by the unregulated emissions, that is, the green-house gases and the
pollution caused by manufacture etc.  So, if one trusts only the standard levels
against which vehicles are tested, why not say so and have a simpler approach?3

 The testing process in the UK/EU seems to be consistent with the USA approach.
The critical issue for an environmental rating scheme is whether the results obtained
in an emissions test are stable.  It is understood that manufacturers have repeated
the tests on some vehicles and have evidence that the rank ordering of vehicles by
their score on the test could change a few months later, due to differences in the
volatility of each vehicle’s emissions characteristics.  This can alter the relevant
ranking of the environmental performance of vehicles.   Hence, in submitting a
vehicle for certification, manufacturers are implying not that their vehicle will maintain
the emission characteristics obtained in the test, but that, on the road, it will not fall
below the test standard.  Manufacturers will presumably have a considerable amount
of evidence on the stability of the emissions data collected in these tests; it would be
enormously valuable if such data could be collated, analysed and the findings
published.

5.2.3 Emission levels obtained in-use
 On the second point, the use of actual in-use emissions estimates rather than those
submitted for (or in the ACEEE case, used as) the standard test, DeCicco and
Thomas appear at first sight to have a strong case.  For a Federally-certified petrol
                                                
 3 This is not meant as a criticism of the ACEEE approach as a whole, since it had a mixed agenda.
Other issues it addressed were: putting all road vehicles (cars, trucks, heavy goods vehicles) on the
same basis of evaluation; and comparing differently-fuelled and size and type of car,
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simplified, because issues of dispersion and population exposure are irrelevant.
Here, progress has been made (in the context of the Vehicle Market Model, which
has been developed for DETR in order to model the effect of policy levers on fuel
consumption and CO2 emissions) in modelling the effect of differences in driving
condition on the amount emitted of CO2; and that could lead to an appropriate
rural:urban split for CO2. (Kirby et al, 2000).  See also Anable et al (1997)..  For the
regulated pollutants, however, emissions modelling is more complex (and different
for different pollutants); considerably more work is needed to be able to estimate a
rural:urban split of emissions satisfactorily, let alone a measure of exposure.

5.2 What should be included?
 Both Ridley and DeCicco & Thomas concur that the exhaust-pipe emissions alone
are insufficient measures of environmental impact.  Whereas Ridley focuses on the
fuel, with a “well-to-wheel” analysis that includes the releases incurred in recovering,
manufacturing and delivering the fuel to the vehicle, DeCicco and Thomas focus on
the vehicle, and includes (in addition to the well-to-wheel estimates) the emissions
embodied in materials and vehicle assembly.  Their approach is thus concerned with
the life-time environmental damage (though it so far appears to exclude disposal or
recycling costs).

 This emphasis on the life-cycle brings out one of two big differences between the two
methodologies, which are examined in the next section.

5.2.1 What data should be used for estimating exhaust-pipe emissions?

 Ridley makes use of the data on exhaust-pipe emissions as submitted by
manufacturers for the standard tests, as reported in the official publications of DETR
and the Vehicle Certification Agency.

 DeCicco and Thomas on the other hand expressly avoid the equivalent data in the
USA. They state:

 “We treat regulated tailpipe emissions as depending only on the emissions
standard level to which a vehicle is certified, rather than on the particular test
values submitted for certification.  Emission certification is designed as a
pass/fail test, and manufacturers do not have legal requirements to maintain
the test values they submit, only the standard levels to which they certify.
Substantial variability can exist among test results for the same model vehicle
and the number of tests on each model is very low.  Therefore we do not use
certification test values as a basis for our estimates.”

 They immediately go on in the same paragraph to say:

 “Rather, we derive estimates based on published analyses of in-use
emissions data, which are not model-specific.  Emissions standard levels for
each pollutant (CO, HC, NOx and PM10) are adjusted to reflect expected in-
use performance over a vehicle lifetime (not just the specified mileage
durability requirements over the simulated test cycles which are required for
certification),”

 The above two points are distinguished separately here, because the case for using
“in-use” estimates of emissions is equally valid, whether applied to modifying the
standard levels to which vehicles are certified, or to the test values.  (The phrase “in-
use” estimates is used to mean “on the road, whilst driving” estimates, and should
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 For Ridley, the measure of harm associated with the release rate (in g/km) of
regulated pollutants is the inverse of the concentration (in µg/m3) causing short-term
air quality problems (as used in the Environment Agency’s BPEO methodology).
Thus, the measure had the dimensions of [Area], which seems a little strange.  But
as the EA model would be used to compare one vehicle to another, normalised by a
reference vehicle (see below), the division of all results by those for the reference
case leaves all measures dimensionless.

 Both authors propose that the totality of greenhouse gas (GHG) emissions be given
the same weight as the totality of regulated (air-quality related) emissions.  This
subjective judgement arises because, as DeCicco and Thomas argue, “It is
extremely difficult, if not impossible, to estimate meaningful damage costs”. (DeCicco
and Thomas, p13).  There are some small differences.  DeCicco and Thomas set the
damage cost per mile for GHG as the value that they estimate for the sum of health-
related pollutant costs per mile.  Ridley on the other hand normalises each of the
scores for air quality and global warming by defining unit value to occur for an
arbitrarily chosen reference case.  The reference case corresponds to a virtual
vehicle with tail-pipe releases equal to the Euro IV limits and CO2 release of 120
g/km2.

 However, the question must be asked: is it reasonable and realistic to combine into a
single index, measures of both regulated emissions and greenhouse gas emissions?
The former impacts directly on health and is local in its effect; the latter has no direct
impact on health but is global in effect.  (It will however affect quality of life through
changes in temperatures, and thereby have indirect impacts on health.  For example,
there is a growing body of evidence that malaria is spreading to non-malarial regions
as they become warmer.)  Given the lack of an objective rationale for weighting the
two, should not prospective purchasers be allowed to make their own judgements?
This might be wise for two reasons.  The first is that improvements in air quality may
require extra energy, and thus lead to increases in fuel consumption and thus in
carbon-dioxide emissions.  If a single index were to be used, the trade-off would be
hidden; it is more informative if such a trade-off is made transparent.  The second is
that, as evidence of global warming increases, so too should people’s ability to
weight the contributory carbon-dioxide emissions factors more highly.  The
techniques developed for “multiple-criteria decision making under uncertainty” may
perhaps suggest a way forward for deriving such weights.  This is a complex subject,
and evidence of the weights that might be appropriate could be obtained from
surveys of consumers, and from surveys of those with expert knowledge in the
domain of environmental impacts.  This should be a subject of research in its own
right.  In the absence of such evidence, it is recommended that these two unlike
quantities be not combined into a single measure.

5.1.1 Weighting of urban and rural emissions

Another difference between the AEEE and EA approaches is that Ridley calculates
different scores for urban and rural situations, and then combines these.  This is not
unreasonable in principle, partly because the driving conditions in the two situations
differ, and partly because in rural areas toxic emissions are likely to be dispersed
more quickly, and the population exposed to them is much lower.  Estimation of the
weights is not however an easy matter.  For greenhouse gases, the problem is

                                                
 2 In an earlier version Ridley took the Vauxhall Vectra 2.0l petrol vehicle as the reference case.
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Chapter 5: Combining data in environmental ranking schemes

In Chapter 4 attention is drawn to the difficulty of combining the rates of emission (in
g/km) of the various gases included in environmental ranking schemes.  In all those
schemes reviewed in Table 4.5, the relative weights to attach to each pollutant were
subjectively chosen; and in most cases, equal weighting was assigned to all
emissions.

In this Chapter the approach that is being developed within the Environment Agency
for England and Wales (EA) is compared and contrasted with the scheme developed
by the American Council for an Energy Efficient Economy (ACEEE).  The approach
being developed in the EA is described in an unpublished document Ridley (2000);
in it, a score is developed based on the sum of the masses released for each
pollutant per kilometre, weighted inversely by the concentration that causes … air-
quality problems.  The ACEEE approach is described in the detailed report on
methodology used for the ACEEE Green Guide to Cars and Trucks (DeCicco and
Thomas, 1999).  These two approaches, being better documented than most (albeit
with the EA one still under development) and are more objective than most, and so
are a useful basis for comparison1.

5.1 How should different emissions be weighted?
Whilst the not uncommon approach of weighting each pollutant equally is
understandable in the absence of any other information, the approach has some
implications that clearly show that it is not a very sound one.  One implication is that
the heavier the molecule of gas, the worse impact it appears to have on the
environment.  That is not necessarily true.  Another implication is that the pollutant or
greenhouse gas that varies most in value across the fleet, will have a dominant role
in separating one vehicle from another in the ranking of their environmental impacts.
That is not necessarily right.  A third implication is that the inclusion of different
indicators in the rating scheme (such as noise levels or fuel consumption) means
that measures in different units (eg g/km; dbA and litres/100 km) are being added
together as if they were in the same unit.  That could certainly mislead.  Some form
of normalisation is necessary.

With respect to these points, the ACEEE (DeCicco and Thomas) and EA (Ridley)
approaches have two points in common:

• both normalise the regulated emissions by measures of the harm each causes

• both resort to subjective judgement for weighting the impact of greenhouse
gases.

 For DeCicco and Thomas, the measure of harm is an environmental damage index
based on environmental economics.  (The measure has dimensions of [Cost/Mass].)
Whilst there can be a lot of subjectivity in the approach, cost models that aim to
estimate the cost of air pollution (eg Daniels and Chiabi, 1998) are becoming more
robust and should help provide objective estimates of the weights.
                                                
1 Caveat.  This chapter does not attempt a complete resume let alone a critique of all the features in
the two approaches compared, but concentrates on those aspects that the authors believe are of
strategic importance.
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Chapter 6: Consumer views

6.1 Outline and objectives
Outline
The survey research was conducted in two phases.  In the first phase 6 focus
groups were organised to explore the issues and gauge reactions to a range of
specific label designs.  All focus group participants had bought a passenger car in
the previous two years.  In a second phase, the results from the focus groups were
used in April 2000 to inform a telephone questionnaire of 278 individuals who had
reported they had bought a new car in the previous two years, taken from a
geographically representative, monthly OMNIBUS sample of 1,000 motorists.  The
questionnaire had three main objectives.  Firstly, to test ideas suggested by the
focus groups.  Secondly, to quantify how common or frequent the behaviours or
attitudes suggested by the focus groups actually were, and to check consistency
with the findings from a larger European sample.  Thirdly, to inform the modelling by
measuring reaction to aspects of a hypothetical vehicle label.  Using both qualitative
and quantitative methods in a phased manner allowed deeper insights than using
only one type of methodology alone.  The one compensating, to some extent, for the
weaknesses of the other.

Objectives
The focus groups had a number of specific objectives:

! to understand the decision-making process when considering the purchase of a
new car and particularly to ascertain which sources of information were used at
which stage.  In addition, to understand how people behave at the site where the
label will be displayed ie the dealership

•  to gauge the importance of fuel efficiency and other environmental
considerations in the decision-making process

•  to gauge people’s sense of personal responsibility to include ethical or socially
responsible criteria into their purchase decisions vis à vis new cars

•  to obtain reactions to a range of prospective label designs,
•  to inform the questionnaire design.

The questionnaire aimed to:
! provide measures of the frequency of the attitudes and behaviours reported in

the focus groups
! test theory suggested by the focus groups
! provide data that could be used to model the likely impact of the label on sales of

new passenger cars.

6.2 Design

6.2.1 Focus groups
Each focus group followed the same protocol.  This is given in Appendix 3 and is
summarised here.  To warm up, participants were asked to explain their vehicle
choice in very general terms.  More detailed discussion followed of the sources of
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information used, behaviour and state of mind whilst at a dealership, interaction with
the sales staff and which information sources were most trusted and useful.  The
discussion was about fuel economy and environmental issues, car dependency and
symbolism.  Then attitudes to labelling and information were discussed, particularly
where such information is derived from institutional sources.  Finally, a series of
labels were shown (reproduced in Appendix 4) which illustrated some of the key
issues identified from the literature search conducted under phase 1 of the study,
reported in Chapters 2-5.  Participants were invited to comment on the design and
content of each.  There usually followed a general discussion about which label was
preferred overall and any other issues arising.  Discussion of the sampling is
included in Appendix 5.

6.2.2 Questionnaire
The questionnaire was divided into seven parts.  Part 1 assessed exactly what had
been purchased; part 2 addressed what criteria were important in the choice and
what information sources were used; part 3 asked about behaviour in the showroom;
part 4 covered attitudes to fuel efficiency; part 5, the most important part in terms of
the modelling, assessed a hypothetical reaction to a vehicle label; part 6 aimed to
assess knowledge of the connection between fossil fuel use and global warming and
finally part 7 asked general questions on demographic status.  The full questionnaire
is given in Appendix 6.

6.3 Analysis
The focus group discussions were taped and transcribed verbatim, resulting in over
130 pages for analysis using the text analysis program, Atlas.  In what follows
discussion and quotations illustrating the various emergent themes are shown.  For
each quote, the group from which the quote came is shown.  Where an exchange of
views is reported, respondents are distinguished from each oth er in terms of gender
(males are shown as “M”; females as “F”) and the order in which they spoke (first to
speak  - “1”, second – “2” etc.).  The telephone survey involved 278 respondents.
While it is preferable to have a larger sample size, the survey size was smaller than
desired due to limited resources.  Nevertheless, incremental increases in sample
size produce diminishing improvements in sampling error.  For example, a sample
size of 400 reduces the error margin by just 1% to 5% (DeVaus 1993; see Appendix
5).  To halve the error, the sample size would have needed to be quadrupled to
1100.  The findings are nevertheless statistically valid with an error of +6%.
Statistical analysis was undertaken using the SPSS statistical package.  Discussion
of the sample is given in Appendix 5.

6.4 Findings

6.4.1 The decision-making process
Stages in decision-making
When asked to recall how they set about making their choice, respondents generally
started by defining what they needed from their new vehicle.  This might have been
a very practical requirement:

I needed a vehicle with substantial loading capacity.
Group 3

Comfort, so that our spines didn’t ache when we drove along.  That was the first thing
that we looked at.
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Group 1

Or something more symbolic:

It was a mid-life crisis.  I decided I was going to spend the money rather than carry on
saving it and enjoy life.  So it was a statement.

Group 2

For some, the choice was severely restricted from an early stage so that decision-
making was fairly easy,

Well, first of all we had to have eight seats so that obviously narrowed it down
considerably – there were only 2 MPV’s that had 8 seats.

Group 2

For the majority, with a range of options, there usually followed a fairly lengthy
period of research  - sometimes up to six months long.  This research was
concerned with finding a good price as well as selecting a particular model.  The
decision-making process seemed to divide into two distinct phases.  In the first
phase, a class or classes of vehicle were decided upon.  In the second phase,
choices within the class were screened.

A variety of means were employed in the second phase.  One common technique
was to stick with the same manufacturer, either because of brand loyalty,

Well, I’m patriotic to Rover.  I’ve had Rover cars since I bought my first car in 1964, which
was a mini.  I’ve been with Rover ever since.  I will never change.

Group 1

or because it made financial sense to trade in an existing car for another of the
same make:

I had a Ford escort already so I was going towards a Ford anyway to exchange it.
Group 6

Another respondent would only consider French cars because of spending a lot of
time travelling there and therefore wanted something that would be easy to fix if the
car broke down whilst in that country.

Such choice simplifying processes usually resulted in a ‘favourite’ make within the
class of vehicles of interest plus one or two others which were then investigated in
greater detail.  This is supported by the questionnaire which asked, “How many
models did you seriously consider before finally deciding?” (Table 6.1).

Table 6.1: Number of models considered

One Two Three Four Five > Five Don’t
know

26 18 27 17 5 6 2

Up to three models were considered by 71% of respondents, whilst a quarter do not
even look at alternatives  - considering only the one model.
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It was only following this simplification that more detailed specifications, particularly
costs - resale values, insurance, warranty etc, were compared:

I looked at Volvos, BMW and Mercedes and of the three of them the residual value at the
end of three years on the Mercedes was greater than the other two.

Group 3

Occasionally fuel efficiency was compared:

Certainly, within the class of cars I was looking at, we did look quite critically at fuel
consumption figures.

Group 6

Choice criteria
It is acknowledged that the decision to buy a particular car is rarely taken by one
individual alone  - all in the family may have varying degrees of influence over the
final choice.  However, to give an idea of the purchase criteria of most importance
when choosing a new car the questionnaire asked respondents to rate how
important a range of characteristics were in their purchase decision (Table 6.2).

Table 6.2: Importance of vehicle characteristics in purchase choice (% of
sample)

Very
important

Quite
important

Important Not very
important

Not
important

Don’t
know

Overall
Ranking

Reliability 84 7 8 - 1 - 1
Safety 66 19 8 4 1 2 2
Comfort 60 21 14 4 1 - 3
Price 54 19 16 5 6 1 4
Appearance 37 30 20 6 7 - 5
Fuel economy 44 18 22 7 9 - 6
Internal space 39 26 17 12 6 - 7
Physical size of
the car

28 27 19 14 11 1 8

Brand 30 20 15 18 16 0.4 9
Environmental
impact
(emission
levels)

27 26 19 11 17 1 10

Engine size 19 25 19 19 17 1 11
Resale value 25 23 18 12 19 3 12
Fuel type
(diesel/petrol)

24 19 19 17 20 1 13

Finance package
available

30 13 13 11 30 3 14

Recommendation 21 20 16 18 23 3 15
Sample size: 278 consumers

Fuel economy ranks number 6 from 15 suggesting that it is a fairly important
characteristic for many individuals.  Environmental impact comes in at number 10 –
clearly this is a fairly low priority for most new car buyers.  Both these characteristics
seem to lie in a second tier of criteria after reliability, safety, comfort, price and
appearance.  Somewhat surprisingly, engine size ranks number 11 suggesting that
many individuals may be prepared to switch to smaller-engined cars if motivated to
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buy more efficiently by a label.  To compare, a consumer survey carried out by the
RAC this year (RAC 2000) based on a sample size of 1563, found that 87% of
consumers take price into account, 84% reliability, 63% safety and 60% fuel
efficiency (top four) and just 25% take environmental friendliness into account.

It is also noticeable that internal and external space are more important than engine
size in the choice hierarchy.  This might suggest that an efficiency ranking
normalised by the size of the car could be more appealing to more buyers than one
based on engine size – because more buyers seem to be willing to compromise on
engine size rather than physical size.

Information use
Most, including those who had bought high-status cars that made a “statement”,
gave the impression that they were fairly methodical in their comparative work.
Brochures were collected from showrooms, websites and magazines were
consulted.  Guides that were mentioned the most often included What Car? Which?
and Parker’s Guide.

The motivation for this research seemed to be not only to arrive at a final choice but
also to prepare the buyer when visiting showrooms where engagement with the
sales staff was necessitated.  There was a strong sense in all the groups that one
should “arm oneself” with information prior to entering the showroom so that
whatever the sales staff may say could be critically assessed.  In this way, some
bargaining power with which to negotiate a better price could be gained and one
would have some defence against manipulative sales tactics.

Consequently, for many, sales staff were only encountered right at the end of the
decision-making process, once the basic research had been done.  One lady had
even developed a technique for getting brochures without having to talk to staff – by
sending in her children explaining that they were required for a school project!

Once we’d decided what car we wanted it was just a question of how we were actually
going to purchase the car.  I made the decision on what sort of car we were going to buy
from looking at magazines.  I didn’t particularly want to go to a dealership because you
get the heavy sell, you get pressure - but we had to go in the end to take the test drive.

Group 2

[Interviewer] Did any of you spend much time at the dealerships themselves looking at
the different models displayed?
[M1] No, I’d made up my mind before I went in.

Group 3

To gauge how much new car buyers are likely to engage in technical comparison
once at the showroom the questionnaire asked, “When you visited the showroom, to
what extent would you say that you actively compared the technical specifications of
the cars on display? By technical specification we mean such things as fuel
consumption, power, boot capacity, colour etc.” In retrospect the wording for this
question was too expansive about what should be included as technical.
Nevertheless it is clear there is room for labels to be used and thus be effective
(Table 6.3).

Table 6.3: Comparison of technical information in the showroom

A lot A little Somewhat Not at all
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45 19 13 24

Despite the very broad definition of “technical” less than half actively engage in “a
lot” of comparison.  The issue was further probed by the question, “Did you change
your mind at all about what you wanted whilst in the showroom?”  Only 26% said
that that they had.  The remainder did not change their minds once there.

Sales staff were often considered a poor source of technical information about their
products.  As one respondent put it, “they work from the same brochures as us”.
Rather, they are seen to be there to negotiate a price and give information rather
than insights.

At the showroom no-one is going to tell you about quality, reliability, depreciation..
They are like estate agents..

Group 4

[Interviewer] What kinds of information were you looking for in the dealership?
[F1] I’ve already said I went in, I said, “I want one of those please” and that was it.
[M1] I already knew roughly what I wanted but then you negotiate.

Group 2

Given the phased approach to decision-making and this rather ambivalent
relationship with sales staff how then do new car buyers rate the usefulness of
various sources of information when coming to a decision? (Table 6.4).

Table 6.4: Usefulness of various media in purchase choice

Very
Useful

Quite
Useful

Useful Not very
Useful

Not
Useful

DK Overall
Ranking

Own observation in showroom 62 18 13 2 4 1 1
Reputation (of the car) 52 23 14 2 8 2 2
Sales-staff 40 26 15 8 10 2 3
Manufacturers’ Brochures 28 30 17 7 17 1 4
Magazines (e.g.  What car?) 18 19 9 12 38 5 5
Recommendation from friend
or colleague

17 17 12 10 40 4 6

TV programmes (e.g.  Top
Gear)

11 18 11 11 44 4 7

Newspapers 7 12 10 16 52 3 8
Posters 3 8 7 24 54 4 9
Government guides 4 8 7 13 63 6 10
Websites 4 5 2 6 71 13 11

Evidently, new car buyers have most faith in their own judgement and what they
have gathered through general information, particularly in the showrooms, and
discussion.  Given the tone of discussion in the focus groups it is a little surprising to
find sales staff are rated as a more “useful” source of information than the
magazines and other guides available.  However, what is “useful” and what is
“influential” can be two different things.  The questionnaire asked, “How much did
the showroom staff influence you in the model that you finally bought?” (Table 6.5).

Table 6.5: Perceived influence of sales staff on final purchase choice

A lot A little Somewhat Not at all
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16 17 11 55

It seems that although many consider sales staff “useful”, more than half do not feel
they have any influence over the final model choice.  This is supportive of the notion
that sales staff are generally considered useful sources of information rather than
insights: new car buyers like to come to their own decisions or, at least, like to think
that they do.  A note of caution should be sounded here.  It is known that
respondents tend to under-report the degree of influence that sales staff have over
them (e.g.  Redinger and Staelin, 1981).

Clearly, at present, websites are not commonly used – only 9% finding them “very”
or “quite” useful.  This may be partially a matter of access to a networked computer
rather than the content or availability of material on the web.  However, with the
numbers of UK households getting web access steadily increasing the proportion
finding the web a useful information source is certain to increase.

Posters are also found at the bottom of the rankings.  At present posters only serve
a promotional role.  Sometimes they do not contain any factual information hence it
is not surprising that they are little used in considered decision-making.  This may
change once the requirement for promotional material to carry the label comes into
force.  It is also not surprising to find government guides at the bottom of the
rankings.  Although the guide to fuel consumption is theoretically available at the
dealerships the evidence suggests that where this kind of information is used it is
usually before arrival at the dealership - earlier in the decision-making process.

All groups suggested that a positive interaction between sales staff and customer is
very important in whether the customer remains in the shop and sees the deal
through.  A number of respondents described how they had gone through the entire
research process and decided on a visit to a particular showroom to see a particular
car.  However, on arrival at the showroom, a perception of shoddy treatment from
sales staff had been sufficient to curtail any further interest in the chosen car and
ultimately for the respondent to choose a car made by another manufacturer
entirely.  This suggests a surprising degree of brand flexibility (Table 6.6).  Two-
thirds visit more than one showroom.

Table 6.6: Number of showrooms visited

None One Two Three Four Five >5
8 28 17 15 13 7 11

Conclusions on decision-making
These results suggest that where comparisons of fuel economy specifications do
take place it is generally before arrival at the dealership.  Hence if fuel economy
information is to form an influential role in the decision-making process it is vital that
such information is presented in those media that are consulted before arrival at the
dealership.  At present many guides and even promotional materials already give
absolute measures of fuel consumption (i.e.  miles per gallon).  Hence if the label is
to give added value it should give additional information – such as providing a
comparison of fuel economy with other vehicles.
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6.4.2 Fuel consumption in the decision process
For most, little effort was expended in comparisons of fuel consumption during the
decision-making process.  This was for a variety of reasons.  Firstly, as described
above, any consideration of fuel consumption generally takes place once the class
of vehicle or even a handful of vehicles have been decided upon.  Focus groups
suggest that it is generally assumed that there is little difference in fuel consumption
between cars within a class.  This is particularly true of the range of classes
considered to be in the “middle”.

I mean you tend to know what cars use in the class that you drive and I mean they are all
pretty much in the same range [referring to fuel consumption].  I know I am not going to
be buying a BMW or whatever because I am not going to spend that much money and I
don’t want to be at the bottom of the range because I don’t feel safe.  So I know I am
going to be in the middle somewhere and that there is not really that much difference.

Group 5

The marketing departments of the various manufacturers are going to ensure that on
paper, model for model, all the models are going to be performing more or less exactly
the same..

Group 3

Those few that did seem particularly interested in fuel efficiency and that did
consider it at the earliest stages of the decision process were usually interested in
economy more generally  - requiring a smaller, cheaper, functional vehicle suitable
for running errands in the town and little more.

I’ve got a Nissan 1 litre.  The reason I bought it was economical.  It’s got low taxation and
I think its enough for me, sort of thing, just for going to and from town.

Group 5

The questionnaire assessed the prevalence of the assumption that similar sized
vehicles used the same amount of fuel.  Respondents were asked to state their level
of agreement with the statement, “The differences in fuel consumption between cars
of the same size are insignificant” (Table 6.7).

Table 6.7: Reactions to the statement “The differences in fuel consumption
between cars of the same size are insignificant”

Agree
strongly

Agree slightly Neither agree
nor disagree

Disagree
slightly

Disagree
strongly

Don’t know

17 27 12 23 16 5

Only 16% were strongly opposed to this notion, while 44% agreed with the
statement and a further 17% were either unsure or not knowing.

The logic of this, apparently common, view leads to the perception that larger
vehicles consume more for a certain distance and are therefore less “efficient” whilst
smaller vehicles consume less and are therefore more “efficient”.  As such,
efficiency is conceived as distance achieved per unit fuel consumption rather than
distance achieved per unit consumption per unit service (i.e.  some characteristic of
the car such as engine capacity or size).  Consequently, efficiency is understandably
conflated with consumption and it becomes hard to imagine an efficient sports car or
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an inefficient small car: efficiency is necessarily traded off against performance,
safety and even aesthetic appeal.

If you run about in a wee tin box you’ll get stacks of miles to the gallon but if you’ve got a
heavy well built car like the Honda with side impact bars that will reduce the efficiency.
This all has to be a carried about but it’s a good thing.

Group 6

You don’t get a big beautiful car that will do 60 miles to the gallon and still get a little tinny
car that does 20 miles to the gallon.

Group 3

Evidently, this perception has serious consequences when attempting to market fuel
efficiency as a desirable product attribute – at present many see it as an aspect of
vehicle design that can only be achieved by compromising performance and safety.

Although there is a perception that there is a large range of fuel consumption across
the entire range of vehicle classes, this is also commonly coupled with the view that
manufacturers are constantly improving the fuel efficiency of their engines so that
just by buying a brand new car, of whatever class, one has chosen something
relatively efficient.

The other thing is, the manufacturers now are getting everything off to a fine art.  The
technology has advanced so rapidly that cars are getting more and more efficient, so you
are probably looking at the newer the car now the better.

Group 2

The broader implication of these findings is that active comparisons of fuel economy
both within and across vehicle classes are often considered unnecessary: all classes
of new car are efficient because they are new whilst cars of a particular class will all
tend to have the same consumption.  This has particular repercussions for the
design and scaling of the label, which are dealt with later in this report.

A number of other reasons were cited for giving efficiency a low priority.  All the
groups strongly endorsed the notion that whatever the specification of the car,
economy was highly influenced by driving style.  Whilst undoubtedly true, this fact
was often used to undermine the validity of any fuel economy data that may have
been encountered during the information gathering process.  Although, given
identical test conditions such that the figures remain a valid comparison between
vehicles, many of the respondents had the sense that fuel economy information  “did
not really apply to me” because of the influence of driving style.  This is similar to the
evidence behind the adjusted test figures on US labels (Chapter 2).

[referring to the range of fuel consumption of different cars] I would say that most of them
get about 40 [MPG] now, but I could be wrong.  I don’t know that the car makes much
difference to the consumption.  I do think that it makes a difference the way people drive.
If you always drive on the brakes and the accelerator then it’s going to make a big
difference.

Group 1

I mean the average figures quoted, I mean they are not really relevant are they.  Nobody
travels at a constant 56 miles per hour.

Group 2
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The questionnaire revealed a further dimension to the (non) use of official figures –
the issue of credibility of the source providing those figures.  The questionnaire
asked respondents to state how much trust they had in government and
manufacturer’s figures on fuel consumption respectively (see Table 6.8).

Table 6.8: Trust in government and manufacturers’ figures
Percent along rows

Agree
strongly

Agree
slightly

Neither
agree nor
disagree

Disagree
strongly

Disagree
slightly

Don’t
know

I would trust manufacturers’
figures on fuel consumption

21 42 8 18 10 1

I would trust government
figures on fuel consumption

14 24 11 20 29 2

Perhaps somewhat surprisingly, government figures are significantly less trusted
than those from manufacturers.  The reasons for this are not clear; however, this
finding serves to highlight the importance of having appropriate logos on the label.

Focus groups revealed one further set of beliefs which resulted in fuel economy
information having only marginal importance in the purchase choice: those relating
to the environmental impacts of burning fuel.

Although all the respondents considered that cars and car use had serious
environmental impacts, these were understood solely as attributable to visible
elements of the exhaust, ie fumes and particulates rather than carbon dioxide.
Consequently, environmental impacts were usually viewed in local terms – the
pollution in the high street, combustion products settling on washing, asthma in
children etc - rather than the global effects of rising carbon dioxide concentrations
(such as climate change).  A similar finding was obtained in a study of Oxfordshire
drivers (Anable et al 1997).  As a result, respondents suggested a range of solutions
to the environmental impact of private car use that did not include the efficient use of
fuel.  For example, a number of respondents mentioned easing congestion as an
appropriate measure whilst others spoke of the need to fit better exhausts and
otherwise control the smoky exhaust from buses and taxis in urban areas.

As an indication of this the questionnaire asked, “What is the most effective way to
reduce CO2 (carbon dioxide)” and gave several response categories (Table 6.9).
Less than a third correctly chose the burn less fuel option.  This result is particularly
striking given that this question came at the end of the questionnaire  - respondents
had already answered a number of questions on fuel efficiency and hence would
have been primed to have fuel efficiency as a response.

Table 6.9: Most effective way to reduce CO2

Plant
trees

Clean up exhausts and
industrial pollution

Burn less fuel Other Don’t
know

18 45 27 2 8

Fuel efficiency often seemed to fall into a conceptual blind spot with regard to
minimising the environmental impact of car use.  The set of beliefs described above,
whilst internally consistent, may easily lead to the erroneous view that inefficient fuel
use need not cause environmental problems so long as the exhaust is cleaned up.
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Consequently, individuals who would otherwise be motivated to minimise their
(global) environmental impacts through buying an efficient car are discouraged from
doing so because the connections between wasteful fuel use, carbon dioxide
production and climate change are not made.

Despite this conceptual blind spot some respondents pointed out that any proposed
fuel economy label should, nonetheless, attempt to make the connections between
fuel consumption and environmental impacts because appeals to buy efficiently
solely on economic grounds are unlikely to be very persuasive for many new car
buyers.

I mean, if you have got the money to buy a fast performance car then frankly you aren’t
really interested in how much its going to cost you to run it.  So the way to influence
people’s behaviour away from that type of car has got to be to get their conscience on
things like emissions because you’re not going to do it on price or economy.

Group 6
This argument may also apply to those who stated that fuel economy did not
concern them because they did not drive very far each year.

I wasn’t really worried about MPG at all, purely because I don’t do the mileage.
Group 3

Fuel efficiency doesn’t really involve myself because I don’t do a lot of driving.
Group 5

As implied, because of their low annual mileage, these individuals would not save
much fuel by choosing efficiently.  However, an environmental argument,
transcending financial concerns could remain persuasive.  In an earlier survey, 64%
of 223 consumers said they would pay more to protect the environment (Strang
1996, p.  40).  Similar results were obtained in a DoE survey (1993) and MORI polls
(Worcester 1993, 1999).

6.4.3 Who does respond to the label?
The questionnaire asked respondents to imagine that they had just walked into a
showroom and seen that the car that they were interested in was labelled as “very
inefficient” compared to other cars the same size.  Respondents were also told that
cars of exactly the same size could vary in their fuel consumption by a factor of two
and that alternatives are approximately the same price.  Respondents were asked to
choose from four different responses and examples were given for each response
category (Table 6.10).  Virtually identical questions were asked by the EVA study
(1999) and the responses were broadly similar.  Based on these EVA results, the
label alone was estimated to reduce carbon dioxide emissions by 4-5%.  When the
label is accompanied by other instruments and strategies, it could be even more
effective (Raimund 1999b).  After the petrol crisis in the UK in September 2000,
these results may be an underestimate.

Questionnaire responses are notoriously idealistic.  Nonetheless it is remarkable to
note that most of the sample claim that they would react to the label.  The two most
common responses being either to buy a more efficient car within the same model

Table 6.10: Effect on choice of new car of comparative information on fuel
efficiency

Response This
study %

EVA
study %
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Stick with the same car 22 27
Buy a more efficient version within the same model family
(“eg a 1..3 VW Polo rather than a 1.6”)

33 27

Buy a more efficient car from the same class but different
manufacturer
(“eg a 1.3 VW Polo rather than a 1.3 Vauxhall Astra”)

32 34

Buy a different class of car
(“eg a supermini rather than a saloon”)

9 12

None of the above 5
Base: 278 respondents for this study and 2000 in EVA study
Source: EVA 1999, pp 58, 90

family (ie a 1.3 VW Polo rather than a 1.6) or to switch manufacturer (buy a VW polo
1.3 rather than a Vauxhall Astra 1.3).  As expected, choosing a smaller car from a
different class is the least popular option.

The sample can be grouped into those that say they would choose differently from
those that are inclined to stick with their first choice.  These groups can then be
compared in terms of their demographics, attitudes and knowledge (of the causes
and most effective means of dealing with global warming)1.

Those that say they would respond to the label have significantly higher knowledge
of the connections between fuel consumption, CO2 and global warming (p<0.01).
On average their score for this variable is twice as high as those that say they would
simply stick with their original choice.  Individuals that respond are also more likely to
trust government figures on fuel consumption (p<0.01), feel that running costs were
an important factor in their purchase choice (p<0.01), and have the sense that they
should help the government with its efforts to prevent global warming (p<0.01).  In a
simple comparison, those that respond are not clearly distinguished from non-
responders in terms of age and socio-economic group.

Caution should be exercised when interpreting these results.  Higher average levels
of energy and environmental knowledge may not be causal in the creation of a
positive label response or may only be so when certain other characteristics are
present.  Certainly, it is likely that distinctive combinations of attitude, capacity (in
terms of resources and income) and knowledge encourage a positive response to
the label.  This can be examined a little further by looking at the correlates of the
variables mentioned above.

Not surprisingly, those that feel that running costs are particularly important tend to
be from lower socio-economic grades (0.17; p<0.005) and to have less income
(0.295; p<0.001).  In contrast, those that trust government figures tend to come from
higher socio-economic groups (0.234; p<0.001), to know more about global warming
(0.158; p<.009) and to be younger (0.161; p<0.008).  Further testing would be
required to unravel these complexities and characterise the distinctive segments.

The question related to a choice between cars where the energy efficiency varied by
a factor of two.  This is an extreme case (Chapter 7), but the size of the
questionnaire did not permit other ratios to be discussed.  Where there is a narrower
range of energy efficiency between two cars, the proportion that would switch is not
known, though it will be smaller than in Table 22.

                                           
1 See sections 10 and 12 of the questionnaire in Appendix 5.
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With existing labels on appliances, those that saw the label and were influenced by it
bought models that were 15% more efficient than those who saw the label and were
not influenced (Strang 1996, p 2).  It is not possible to identify how much of this 15%
is due to the influence of the label, but the consumers themselves credit the EU
Energy Label with having an influence on them.

6.5 The labels
Reaction to each label is presented as they were shown in the focus groups.  The
results of the questionnaire were not used to inform this section.  The labels used in
the focus groups are illustrated in Appendix 4.

6.5.1 SMMT/DETR label
This label was introduced in December 1999.  Reaction was generally positive to the
overall appearance of the label – the design was thought to be “professional” looking
and “very official” and even “nice and pretty”! However, when asked to comment on
the content a number of common objections were raised.  Amongst the most strident
of these was that the CO2 information was meaningless unless there was some
means of comparison.

[M1] It tells you the carbon dioxide emissions but is that good or is that bad
[F1] Yes – what’s acceptable.
[M1] You know the fuel consumption  - you can tell that.  But this other thing – the CO2 -
you need to have some sort of guideline as to what they are talking about.  Is this car
better or is it worse?

Group 3

[F1] I note the carbon dioxide emissions are 162.  I mean is that normal? Is that really
high? Is that really low?
[F2] Yes, I agree with you it’s meaningless.  There’s no context.

   Group 6

Evidently, this is a criticism that will apply to all labels that show unfamiliar
information without a means of comparison or context.  Not surprisingly, the
information about noise was similarly considered meaningless without context.
Many were also unsure what noise was being measured and whether this would be
noise experienced inside or outside the car.

Interestingly, although the fuel efficiency was also shown as an absolute quantity
(miles per gallon and litres per 100 km) rather than as a comparison there were less
objections to this.  The discussion above suggests that this is because many feel
they have a rough idea of what the car should be using:

[Interviewer] And would it be helpful to have a comparison of miles per gallon with other
cars or are you happy that it’s just a simple statement of the consumption?
[M1] Well, I mean that’s fine [referring to figures in the SMMT label] because I know the
car is roughly expected to perform how it should be performing

Group 5
This is coherent with the view that all cars of a particular class have approximately
the same consumption.  For those who are not particularly interested in fuel
economy a simple statement of consumption on the label would be used, if at all, to
check that the chosen car has more or less the consumption that might be expected.
However, others commented that it told them nothing that was not already shown in
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the brochures.  In addition, some remarked that because no comparison was shown
in the label it could only be effectively used by those who were familiar with the
terminology employed and who had diligently gathered the prior knowledge of fuel
consumption to provide context to the figures.

People who know about cars and have read car magazines will be able to read this quite
easily, but for people who don’t do that, how is the government planning to educate
people so that it becomes meaningful to them?

Group 2

Faced with this issue one respondent called for a banding system.

Would it not be better for them to have simple bandings which say, “good”, “poor” you
know, “bad”, “high”, “medium”, “low” or whatever – something that people can go, “Oh!
That’s not good efficiency”.

Group 6

The absolute statements of fuel consumption under  “urban”, “extra-urban” and
“combined” conditions were also criticised by respondents in all the groups because
it was perceived that they were only valid under ideal conditions.

[Interviewer] Do those terms, “urban”, “extra-urban” and “combined” mean something to
you all?
[General agreement]
[M1] I don’t believe it though.

Group 2

And also this is irrelevant – urban, extra-urban and combined figures don’t really mean
anything in the real world do they?

Group 3

An efficiency rating that did not show actual test data maybe one way to allay this
kind of criticism.  There was also some criticism of the use of litres per 100 km as
opposed to miles per gallon although this was by no means universal and did not
appear to be an issue in some groups.

In sum, the appearance of the SMMT label was met with general approval –
however its usefulness was generally thought to be confined to those who were
genuinely familiar with car specifications, otherwise valid comparisons could not be
made.  Many focus group participants thought that figures stated without context
were meaningless.  While consumers believe test figures to be unrepresentative of
real world conditions, which is to some extent true2, some consumers seem to be
failing to appreciate that standard test figures eliminate the effect of individual
behaviour so that figures for different car models can be compared.

                                           
2 The EU test cycle for fuel consumption has endured much criticism for being unrepresentative of true
driving conditions.  Manufacturers have also been known to design vehicles to give an optimum
performance according to the test conditions such that the performance of some cars may vary
dramatically with slight changes to the test cycle conditions (Kageson 2000, Kageson 1998, What
Car? 1999)
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6.5.2 The US Label
The US label was generally considered the most straightforward (the US label is
located in Appendix 4 and Chapter 2).  Respondents liked the terms ‘city’ and
‘highway’ as opposed to those employed in the SMMT label  (‘urban’ and ‘extra-
urban’) and the sole use of miles per gallon rather than litres per 100 km.  There was
a general sense that this label was more honest because the consumption was so
prominently displayed using readily understandable terms.  Respondents also liked
the estimated annual fuel cost but all demanded to know on what basis the figure
was calculated.  When this was explained to them the figure was felt useful.

6.5.3 EU appliance style label
So that respondents could see how ratings changed depending on the basis of
comparison (ie whether the car in question was compared to the average efficiency
of all the vehicles in the market or only the average of other vehicles the same size),
five labels designed purely for the purposes of the study were shown to the focus
groups (see Appendix 4 for the labels that were used).  The labels included relative
and absolute comparisons for two vehicle models, a Rover Mini and a Land Rover
Freelander.  The relative form of comparison was based on normalising the fuel
consumption with area (length x width).  The contents of the fifth label included both
a relative and absolute comparison.  The labels were based on the EU Energy Label
for appliances, with seven categories (A-G) of efficiency.  The choice was made
partly because this had been tested successfully for an earlier EU study (EVA 1999)
and because of the familiarity many consumers already have with this label, which
would aid comprehension.  Labels based on the absolute comparison were shown
first (see Table 6.11).

Table 6.11: Design of the absolute and relative comparison

Rover Mini Land Rover Freelander

Absolute comparison,
against whole fleet
(shown first in focus
groups)

Label 1: B rating Label 2: F rating

Relative comparison
(shown second in focus
groups)

Label 3: D rating Label 4: D rating

The choice of two cars demonstrates that both are about average (D) for their size.
When the effect of size is removed and an absolute comparison is given, the Mini
has a higher rating of B compared with the larger Freelander which has an F rating.

The first reaction to these labels was usually that there was too much information
presented in them or that the design was too “busy”.

[M1] Its awfully long-winded isn’t it?
[M2] Too much in there
[M3] Its not punchy enough

Group 5
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Some commented that if the label was not immediately comprehensible it would be
ignored.

[Interviewer] So what is the immediate reaction to this if you saw it in a showroom
somewhere?
[M1] I think that if its too much people tend to write it off and they don’t bother
[F1] It’s too much

Group 6

Interestingly, a number of respondents contrasted this label with the very similar
appliance label.  The latter was offered as a model of the correct way to show this
sort of information.

Thinking about the wretched washing machines – if you go round the showroom with fifty
washing machines in it, which I did, and they have on the side in very large letters A, B, C,
D, E, and so on, you’ve got an instant thing  - it’s the initial impact of the big ratings, the
important ratings and that’ s what is missing here completely.

Group 6

The actual appliance label for washing machines only has marginally less
information on it but the A to G efficiency scale is more prominent than the designs
shown in the groups.  This suggests that some of these concerns could be
addressed by an improved design.  For instance, several respondents mentioned
that they did not like the percentage figures given in the rating bars.  Others
commented that phrasing was confusing: less efficient vehicles were described as
being more consumptive than average.

I find those percentages very confusing, but you are used to terminology that says that
something that is above average is good and below average is bad and this is the
opposite way around.

Group 3

The fact that similar appliance labels were already in existence was seen as an
advantage of this label design because the familiarity would assist understanding.

Respondents also mentioned a number of other aspects of using ratings rather than
absolute figures.  Firstly, the simplification of consumption data was often mentioned
approvingly:

If you go back to the fridge label, you’ve got an A or a B or a C or whatever and that is all
you really need look at isn’t it – if you are not really bothered about the actual figure.

Group 2

The car should have ratings like washing machines, A to E.  In time people will come to
understand that in the way that they understand washing machine labelling so if you got a
triple A car you would be doing really well.  I think that’s a simple message to convey to
people – they may not understand what it means and they may not ever read the wee
print but they will understand immediately that an AAA is better than an FFF.

Group 6

Some considered that the rest of the detailed information and text could stay so long
as the ratings were emphasised.  In this way anyone interested in investigating
further once his or her initial attention had been attracted would be able to do so.

Once respondents had worked through the labels they were, with a few exceptions,
quite unequivocal in their preference for a relative comparison (ie comparing against
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cars of the same size) rather than an absolute comparison (ie comparing against all
other cars).  The reason given was usually because a relative comparison was
considered to be more useful in the decision-making process which, as discussed
above, proceeds by initially defining a class of vehicle of interest and then examining
specifications within that class.

Why would you want to compare to cars of all sizes.  Wouldn’t it be more sensible to
compare it to cars in the same size?

Group1

If you were going to buy a four-wheel drive you would need to know what the average is
of the 4-wheel drives.
[Interviewer, referring to the relative label] Do you think that would be a fairer comparison
then?
I think it would, yeah, because then you are comparing like with like – because a
Freelander is not the same car as a mini – they are two different markets really.

Group 3

Or, as another respondent put it, the absolute label assumes that the customer has
fuel economy as a first order selection criterion.  The evidence above suggests
otherwise.

Respondents were asked what rating (i.e.  A through to G) would make them
question their purchase decision.  Invariably it was felt that the rating would have to
be right at the bottom of the scale – an F or G.  This again is consistent with the view
that cars of a similar class have similar consumption and the attitude that fuel
consumption is not really an issue of huge importance in the buying decision.  So
long as the car is average  - or even slightly more consumptive than average most
respondents seemed happy.  This also suggests that should the car be rated as
more efficient than average (an A or a B) this would be seen as an added bonus
rather than something that was actively sought out.

In sum, the “appliance style” of labels as designed for presentation to the focus
groups were probably too “busy” at present.  Better design may solve this.  Once the
extra dimension to the label was understood – ie, presentation of comparative
information – most liked the label and clearly felt that a comparison relative to cars
of the same size was more useful.

6.5.4 Combined absolute and relative label
The last label simultaneously showed both the total range of consumption in the
market and the range for other vehicles of the same size.  Various designs were
tried to render this information within the central panel of the appliance label format.
The one used is in Appendix 4.

As this label was attempting to show two orders of comparison it is hardly surprising
that the initial reaction of most was that the label was too complex.

This is too complex for ordinary mortals
Group 5

Its too much thinking involved in that one
Group 6

However, once the label was fully worked through, there was a generally positive
reaction to having both kinds of information.
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6.6 General remarks
Decision-making involves a process of rejecting information as well as collecting it.
Too much information is difficult to make sense of and can swamp whilst too little
necessitates falling back on prejudice and gut feeling.  When considering the
purchase of a new refrigerator where the products are more or less undifferentiated
(other than in terms of price and brand name) the energy label has been used as a
means of differentiation.  In contrast, when choosing a new car it is likely that there
is too much rather than too little information available.  This complex information
must be managed and reduced so that a decision can be reached.  The fuel
consumption label will now be added to this information-rich environment.  Evidently,
if the label is confusing it will very quickly be disregarded as buyers attempt to
minimise the cognitive effort required to reach a decision.

It was apparent that focus group respondents were able to give a large number of
reasons why the presentation of fuel consumption information was not likely to be an
important part of their decision-making process.  It was almost as though they were
looking for an excuse for not using the label thereby minimising the effort required.
Despite this, the questionnaire response to a hypothetical label was extremely
positive.  Questionnaire responses are notoriously idealistic.  Nonetheless, that 70%
of the sample felt that they would change their purchase decision in light of a label
showing a first choice car as extremely inefficient is grounds for suggesting that a
well designed label could have useful effects on the fleet efficiency of new
passenger cars.

Recommendations on the design and content of the label follow which aim to tackle
the most common means of dismissing fuel economy information and which would
provide new car buyers with information that is most useful when considering fuel
economy.

6.7 Recommendations
Comparative or absolute information?

Focus groups indicate a clear preference for a label that provides comparative
information on fuel consumption.  In other words, the label should not only state the
unit consumption per distance achieved, but put that figure in the context of how
other cars perform.

Focus groups also indicate that the comparison should compare like with like.  This
is considered both fairer and more useful as consumers tend to choose within
distinct market classes.  Contextualising fuel consumption in terms of some sort of
parameter describing the service or functionality of the vehicle (eg size, engine size,
marketing class) also has the effect of transforming fuel consumption into fuel
efficiency.  That is, miles per gallon becomes miles per gallon per unit service.  This
is particularly important in light of the finding that many consider that lower fuel
consumption is necessarily traded off against performance, safety and even
aesthetics3.  Efficiency need not be so.

Those that have fuel economy as a high priority in the purchase decision will tend, in
any case, to buy smaller cheaper cars.  A label based on comparative information
and therefore showing efficiency rather than economy offers the prospect of
providing useful information to those for whom other criteria are more important in

                                           
3 Safety and appearance both appear in the top 5 selection criteria
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the initial selection phase but whom would consider relative efficiency once those
basic needs have been met.

The grouping or standardising parameter

Ideally then, all cars within a certain class should be compared. However problems
with the definition of classes and with edge effects4 caused by grouping argue
against this approach.  This is discussed in detail in Chapter 7). Other salient
grouping parameters suggested by the focus groups were engine size and simply
“size” – i.e.  the physical size of the car.  Chapter 7 points out that a comparison
based on engine size has adverse consequences in that engine size is strongly
related to fuel consumption.  Consequently, a reduction in engine size will reduce
consumption but will also reclassify the vehicle with smaller engined cars.  The new
comparison may show the vehicle in a similar or even worse light hence
manufacturers lose a powerful incentive to produce less consuming cars to achieve
a better efficiency rating.

This problem is less acute for a comparison based on physical size because the
relationship between physical size and consumption is much weaker (see EVA,
1999 and Chapter 7).  In addition, questionnaire results indicate that, on average,
engine size was a less important selection criterion than the physical size of the
vehicle.  Therefore, buyers will generally be more disposed to accept reductions in
engine size rather than physical size if motivated to buy more efficiently.  This
provides support that physical size would make a better standardising parameter to
judge efficiency than engine size.

Presentation of fuel economy information
! There is a widely held assumption that vehicles of a similar size have a similar

fuel consumption.  For this reason, a comparative label that ranks the vehicle
against others, of a similar size, is the most likely to change purchasing
behaviour.

! In general less is more.  Although the concepts embodied in the comparative
labels were embraced, the simpler label design were generally more popular.
Specifically, the use of percentages to show relative efficiency compared to the
average in the A to G system are not necessary and only added to the
“busyness” of the label.  The labels used with the focus groups had not been
professionally designed and would inevitably become much simpler through this
process.  The Dutch label (Figure 2.5) indicates how clearly the information could
be portrayed.

! There was no clear preference for imperial or metric measures of consumption –
both could be included.  This probably reflects consumer acceptance that petrol
and diesel are bought in litres, not gallons, now.

! Care should be taken in the phrasing and display of “efficiency” with respect to
“consumption” – less consumptive (X litres per 100 km) yet more efficient (“10%
more efficient than average”) was confusing for some.  The Americans are
considering using the phrases ‘Less energy’ and ‘More energy’ to avoid this
problem (Egan 2000).

! Absolute statements of fuel consumption under specific test conditions were
commonly dismissed because the buyer “does not drive under test conditions”.

                                           
4 By edge effects is meant the possibility that a small adjustment in some variable may be sufficient to
move a model from being ranked as relatively low in one vehicle class to relatively high in another; and
this might cause manufacturers to fine-tune some of their products accordingly.
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The use of a rating will abstract the fuel consumption figure (evidently based on
the questioned test procedure) and therefore it is suggested that if both a
comparative rating and an absolute statement of consumption are displayed on
the label, the focus should be on the comparative rating.

! If the vehicle is indicated as especially efficient many will regard that as an added
bonus rather than something to be actively pursued.  To encourage a more
dramatic market transformation, the distribution of vehicle models across rating
categories could be skewed so that a relatively large number of models fall in the
less efficient categories.  Buyers are most likely to act if their first choice of
vehicle is in the lowest efficiency bands.

! The presentation of data on the different driving cycles (as on the SMMT-DETR
label and in the VCA guide) was not seen helpful by consumers.

! Consumers undertake considerable research prior to entering the showroom,
which indicates the importance of informative guides.  However, the choice of car
is often affected by the experience in the showroom (e.g.  helpful or unhelpful
staff) and by the technical information obtained there.

! Of the possible ways of measuring the size of a vehicle, consumers participating
in the telephone survey ranked them for importance in the following order:
internal space, physical size of the car, engine size.  Consumers were not asked
about weight or power.

! Consumers are concerned about fuel economy (62% believe it is very or quite
important) and in extreme cases 71% would change their choice of car from a
very inefficient model.

! Statements estimating the annual cost were widely thought useful although it is
important that the basis for the calculation is made clear.

! It seems likely that a label with a similar format to the appliance Energy Label
would benefit from the familiarisation that this brings.

Display of environmental and noise information
The relationship between global warming, CO2 and fuel consumption is not generally
recognised  - out of three multiple choice questions which aimed to test this
knowledge 40% did not get any right and a further 40% only got one right.  Therefore
it is unlikely that the inclusion of absolute statements of CO2 emissions on the label
will be salient to many.  In addition, consideration of environmental factors in the
purchase decision ranked only 9th out of 15 criteria.  Nonetheless, those that did
respond positively to the hypothetical label had, on average, twice as much
knowledge of the CO2 / energy relationship as non-responders.  It would be wrong to
assume that possession of such knowledge caused this response, but the finding
does indicate such information will be influential to some segments of the
population.  What is more, awareness of CO2 emissions can only increase with the
introduction of graduated VED.

In addition, information highlighting the relative environmental impact of vehicle
choice seems to be the most obvious way of influencing those for whom saving
money on fuel is not an issue.  Most new car buyers can be assumed to have
adequate money – otherwise, they would have bought a second-hand car, or not
own a vehicle – so that the reduced running costs are unlikely to be the major issue
for them.  Finally, the provision of information on carbon dioxide emissions on the
fuel label will have an educative role in the longer term.
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A statement simply indicating compliance with the existing EURO emission
standards is not sufficient.  If this information is to be included on the label, those
vehicles that go beyond current regulations should be indicated as such.

Noise information is not salient as a simple statement.  If this information is to be
included in the label, the nature of the noise being measured (eg being external to
the vehicle) should be defined and a means of comparison included.

Guides, brochures and websites
Analysis of the decision-making process indicates that much of the product research
involving comparison of technical specifications, such as fuel economy, occurs
before arrival at the dealership or showroom.  Hence it is important that a facsimile
of the label is shown in those media.  Ideally, all promotional material should carry
the label, just as all tobacco advertising must carry a government health warning.
While the Directive 1999/94/EC does not require media to display a label, certain
provisions are specified for promotional literature.

Given current rates of connection levels to the internet, this medium is certain to
become an increasingly important reference for product comparison.  Electronic
presentation is the ideal format for comparison of fuel economy and environmental
information.  DETR should continue to work to publicise their fuel emissions website
and provide tools that allow users to group and sort vehicles in ways that
complement the decision-making processes outlined above.

6.8 Conclusion
These results indicate that a comparison of fuel consumption, relative to other
models of the same size, provides the most useful information to potential new car
buyers.  A label, such as the SMMT label, that includes the absolute fuel
consumption, without comparing it at all, is recognised by consumers as providing
no new information.  A label that has a comparative scale based on absolute
numbers is not seen as sensible, as it confirms that all small cars are efficient and all
large ones are not.  Consumers already believe this.  Additional information is
needed, particularly information that challenges the assumption that all cars of the
same size have the same consumption.  A label that provides an A-G rating scale for
energy efficiency, in the Energy Label format adopted across Europe for various
domestic appliances, would bring advantages of familiarity.  This is the design being
proposed by several other Member States.

Consumers undertake considerable research prior to visiting showrooms – and this
is a major difference between buying a car and an appliance - so that it would be
essential for information to be distributed in brochures, websites, magazines and
other promotional material.  All these media provide different ways of enabling
comparisons to be made between vehicle models.  The comparisons made through
these media, need to replicate the way comparisons are made using the label.  In
fact, the main role of the label is probably to provide the underlying basis for the
comparison in the various media.  It may have a limited influence in the showroom,
on its own.

Most car buyers visit several dealerships to compare prices and models and most
people discuss the technical attributes of the car they are considering, with the
salesperson.  This indicates that the label may cause some to question their
decision if their chosen vehicle is rated as inefficient and the consumer’s prior
research had not made this apparent.  Nearly three-quarters of the consumers
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surveyed said that they would react to a label which rated the model they were
interested in as ‘very inefficient’ by buying a more efficient car (different class,
different make or different version of same make).  Although the response is to a
hypothetical question, the reaction is significant.  The findings therefore indicate that
such consumers finding their model of interest labelled as ‘very inefficient’ would
need to reappraise their choice.

The effect of these information sources, including the label, will be greatly enhanced
if complemented by other policy measures, for instance graduated VED.  The way
the VED bands could combine with energy label categories is discussed in the next
chapter.  More general efforts to raise awareness of the environmental impacts of
fuel consumption and the recognition that efficiency need not compromise safety
and reliability are also needed.  The biggest challenge for environmental rating
schemes is that consumers believe cars of a similar size will have a similar impact.
Educating the public that there is a significant range in the performance of cars of a
similar size is the main task.
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Chapter 7: The comparative analysis of new car fuel consumption

In this chapter the issues that affect the development of ranking schemes for use in
labels or guides are analysed, and investigated empirically.  The issues are pertinent
to the provision of comparative information on labels, guides or posters.

The conclusions reported in Chapter 6 are taken as a starting point.  There, it was
shown that one of the initial high-level issues is:
•  should a vehicle be compared with all others in the fleet or only with “like”

vehicles?
has already been answered by the preference shown for “like for like” comparisons
by respondents in the investigations reported there.

The chapter starts by setting out the issues involved in making such a comparison
from an analytical point of view.  (Chapter 4 includes discussion of some of the
presentational issues.)  The analytic framework and some of the conceptual issues
are discussed in 7.1 – 7.6 , and then 7.7 – 7.10 provides empirical analyses of UK
data sets to illustrate the issues.  This includes at 7.10 a summary of the relationship
of fuel consumption of the new car models to the VED bands which are based on
CO2 emissions.  In a concluding section (7.11) an estimate is prepared on the effects
of consumers response to the label on carbon dioxide emissions.

7.1 Analytical aspects of rating schemes
There are three key questions that need to be addressed when considering the
empirical and analytical issues involved in comparing like vehicles’
energy/environmental characteristics.

•  What measure of energy or environmental impact should be used to make
equitable comparisons across both “like” and “unlike” vehicles?

•  On what basis are “like” vehicles determined?
•  What statistical measures should be used to make comparisons?

These three aspects are considered in 7.2, 7.4, and 7.3 respectively.  The reader is
warned that there can be some interaction between the issues involved in the
different aspects.

For consistency of illustration, the discussion below is entirely in terms of energy
(fuel consumption) characteristics (or the related characteristic of CO2 emissions).
However, it should be borne in mind that the above issues are common to the
problem of making comparisons, whether the comparisons are made via a guide or
label, and whether it is an energy or an environmental measure that is being
compared.

7.2 The energy or environmental measure that is being compared
It is assumed in this chapter that the comparison from one vehicle to another is
made in terms of a single measure of the energy or environmental characteristics.
That is to say, if there are several measures, either one of them will be used or a
composite measure will be derived.  In the case of fuel consumption data, the
measure would most likely be based on the “combined” fuel consumption rate, rather
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than the “urban” and “extra-urban” components.  In the case of toxic-emissions data,
a composite measure would typically be a weighted average of the amounts of
different pollutants emitted.  (Though the weighting needs to be appropriately
constituted; see the discussion in Chapter 5, and the advice given there against
combining toxic-emissions data with greenhouse gas emissions data in a single
measure.)

7.2.1 Energy / fuel consumption
The general issues concerned with making comparisons across different vehicles
are discussed in this chapter with data on fuel consumption.  Different countries
report this on labels or in guides in different ways.  For example:

•  litres/100 km, adopted in: Austria, Australia, Belgium, Sweden, Switzerland
(guides)

•  the inverse (km/litre or miles/gallon), adopted in:  Denmark, USA
•  both of the above, adopted in: Canada, the Netherlands.

Each of these alternatives is acceptable in the context of the EU Directive. That
which is best to adopt in the UK is arguable.  Motorists have become used to buying
petrol in litres, but the odometers in their cars and the distance signs on the roads
are all in miles.  Given the UK tradition of expressing fuel economy in terms of “miles
per gallon”, this might mean that these days there would be a tendency for motorists
to think in terms of “miles per litre” (or perhaps “litres per 100 miles”).  But use of
such a mixed-unit system would flout official standards, and is not allowed by the EC
Directive.

In the discussion that follows, fuel consumption is expressed in terms of litres/100
km.  The main argument in favour of this measure is that it is a measure of “energy
consumption”, and that energy consumption measures are becoming increasingly
familiar through their use on Energy Labels on domestic appliances1.  However, in
practice it may be wise to cite “miles/gallon” data as well for some time to come in
labels, guides and posters, until consumer studies show that people have a sound
understanding of “litres/100 km”.

7.2.2 Energy efficiency
Fuel consumption is not necessarily a measure of energy efficiency.  That is
because two vehicles may have two very different carrying capacities (say).  Hence
one must either group vehicles of the same carrying capacity together; or normalise
fuel consumption data so that it represents the fuel needed to carry the same load2.

                                           
1 If one were designing a fuel economy label in isolation, it might have been argued that the inverse of
fuel consumption, which is familiar to British consumers as miles/gallon, would mean that “arrows” of
different length could then be interpreted as the distance travelled per litre (or gallon).  But Energy
Labels are designed from the converse point of view (more length = more energy consumed = less
efficiency).  Indeed, the length of the arrows for a given energy band is standard (the design principle
being that the panel containing those arrows (the left hand side in the Energy Label) is the same for
all vehicles).  An alternative approach is NOT however advocated here, on the grounds that it would
probably confuse consumers familiar with Energy Labels on appliances; indeed, their increasing
familiarity with such labels could be used with advantage in the design of a Fuel Economy label.
2 The normalised fuel consumption measure was referred to in the EVA report as a ‘relative’ measure,
in the sense that the fuel consumption was expressed as a ratio, relative to the vehicle size
(measured as area=length x width).  This should not be confused with their other use of the term,
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If “like” vehicles are grouped together by some other criterion (see 7.4), then it may
be necessary to do both.

7.2.3 Summary of key points
Energy or environmental measures may be either
•  absolute measures of energy consumption (eg as fuel consumption in

litres/100 km), or
•  relative (or ratio) measures of energy efficiency (to normalise for variations in,

say, capacity of vehicle)

and if presented as a ratio measure

•  may interact with the measures being used to determine “like” vehicles.

7.3 The statistical measures for making the comparison
There are several ways of comparing a given vehicle’s fuel consumption (or energy
efficiency) with those of other vehicles:

a) against the average fuel consumption

b) against the entire range of values encountered

c) against the distribution of values encountered (eg by dividing the range into
bands and stating in which band the particular vehicle lies).

These options are available whether the comparison is against all the vehicles in the
fleet, or against some group determined by differentiating like vehicles (the basis for
doing which is discussed in 7.4).

When comparisons are within a group of like vehicles, the estimates of the average,
range or band-boundaries may in principle be based either on empirical data or
modelled values.  Empirical values would be most appropriate when the vehicles are
grouped by class by some a priori criterion, provided there are a sufficient number of
models in each class.  Modelled values would be most appropriate either when the
number of models in some classes is low, or when vehicle types are differentiated by
a continuous variable, such as plan-area, or when fuel consumption is normalised by
plan-area.

If energy (or energy efficiency) is to be compared across different groups of vehicles,
by dividing the energy into bands, then the question arises as to whether the energy
bands can be defined in a consistent manner across the different vehicle groups.
This depends upon how the energy measure is defined and how like vehicles are
differentiated.

7.3.1 Summary of key points
If a rating scale is to be used (such as the A-G of energy bands), then
•  consistency in boundary definitions for the bands across vehicles of different

types interacts with the definition of the energy or energy efficiency measure
used, and with the definition of “like” vehicles.

                                                                                                                                       
which was in the sense that fuel consumption was expressed as percentage difference ‘relative to the
mean’ of that size/class.  The normalised variable is better described as a ratio measure.
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7.4 The vehicles that are being compared
Across all the approaches to labelling schemes and guides described in Chapters 2
and 4, where information has been provided that allows comparisons to be readily
made, this has been conducted either:

•  with no differentiation by vehicle type (that is, comparing characteristics
across the fleet as a whole [Denmark], or

•  with differentiation by a discrete number of classes (eg by vehicle class
[Australia, USA guides]), or

•  with differentiation by a continuous variable (eg by car size (length x width)
[Netherlands, label] or by mass [Switzerland, guide].

No differentiation at all is equivalent to explicitly adopting a down-sizing policy, as in
the Danish approach.

7.4.1 Differentiation by a discrete number of classes

Market segmentation
Differentiation by a discrete number of classes may be related to product
classifications adopted by manufacturers (such as vehicle class) or reflect the market
segmentation suggested by surveys of consumer behaviour.  The latter would
typically involve several variables, including factors such as price and performance,
but such consumer information was not available to the EVA study or the present
one.

Vehicle class
In practice, consumers and the motor trade recognise a number of different classes
of car; but the problem is that there is no industry-wide agreement as to their
definition and use. However, there are a number of initiatives that are promoting
consideration of the issue across Europe.  In the European New Car Assessment
Programme (Euro NCAP), which was set up by a number of agencies from different
countries to help the consumer make a more informed choice concerning the relative
safety of different car models, the following vehicle classes are distinguished:

“superminis; small family cars; large family cars; executive cars; MPVs”.

Consumers involved in the focus groups reported the classification that they
perceived.  About a third of them considered more than one class of vehicle when
coming to a decision. According to the survey the most common terms that people
use to classify cars are as follows:

•  Saloon
•  Hatchback
•  Coupe
•  Estate
•  MPV (multi-purpose vehicle)
•  People carrier
•  4X4 or jeep
•  Sports
•  Convertible
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In a recent article in FISITA’s Global magazine, a total of nine vehicle classes are
distinguished.

•  Mini
•  Small
•  Lower medium,
•  Upper medium
•  Executive
•  Luxury
•  Sports
•  SUV Sports Utility
•  Multipurpose vehicles (MPV)

and firm criteria were proposed for determining in which class a vehicle should
belong.  These criteria are reproduced in Appendix 7.  An interesting aspect in
relation to the present exercise is that car length (but not area) is used to help
distinguish between some of the categories.  The possibility of arriving at an
industry-wide classification system is currently being investigated in a study
underway within the Motor Vehicle Expert Group (MVEG) of the European
Commission.

It should be noted that the continuous variables discussed in Section 7.4.3 could of
course be used to group vehicles into classes.  Perhaps the only discrete variable
that could readily be used to differentiate vehicles by a discrete number of classes is
the number of seats; as seating can readily be changed, this is not however
considered to be a suitable parameter (EVA, 1999).

Meantime, the present study was advised to avoid the concept of classifying by
vehicle type.  This is not just because of the lack of an agreed definition across the
industry, but also for the reasons discussed in 7.4.2.

7.4.2 Some pros and cons of discrete methods of differentiating vehicles
An advantage of adopting a discrete classification scheme for vehicles would be if
the classes devised related well to the consumer’s perception of different vehicle
types.

A disadvantage of any discrete classification scheme is that there could be marked
“boundary effects”.  The characteristics of models produced, or the manufacturer’s
badging of them, might be altered in order to advantage a model’s position in the
rating scheme.  This is true even if the classes are determined by analysis of
continuous data.

Another disadvantage of disaggregating the fleet by discrete classes is that it makes
it difficult to develop a basis for defining the boundaries between energy bands that
is consistent from one vehicle class to the next.  That is, the basis of defining the
bands A-G for one vehicle class might be different from those in adjoining vehicle
classes.  Such incompatibility could be confusing for consumers, as it means that
comparing across classes may lead to inconsistencies, unless they rely on absolute
fuel consumption.  The numbers involved are not insignificant: from Table 6.10, 9%
of consumers said they would switch class, if their first preference vehicle proved to
be very energy inefficient.
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7.4.3 Differentiation on a continuous scale
Differentiation on a continuous scale was undertaken in the EVA-led study Labelling
and its impact on fuel efficiency and CO2 reduction (EVA, 1999). For this, analyses
were conducted on the effects of classifying vehicles’ fuel consumption data by:
•  purchase price
•  internal vehicle dimensions (interior space)
•  vehicle mass
•  performance characteristics (power, cylinder capacity, top speed, power-to-

mass ratio)
•  external vehicle dimensions (length, width, height).

In the EVA study, various reasons were given for rejecting the use of some of these
parameters.  These reasons have been reviewed in the present study, and it is
recommended that the use of the following parameters are not considered further,
for the reasons given:
•  purchase price (because it is not a fixed characteristic)
•  interior space (because there is no agreement on its definition, and also

because it would be easy to improve statistics simply by making cars higher)
•  vehicle mass (because mass reduction is an important way of reducing fuel

consumption, so should be encouraged;  but the effect of reducing the mass
of a given make and model of car might be to associate it with a different set
of vehicles of like mass, where its (new) fuel consumption may not be so
advantageous, and this could discourage manufacturers from reducing
vehicle mass; indeed, the converse might happen, with manufacturers
increasing mass in order to gain a better fuel consumption/mass ratio).

All the above arguments also apply were the continuous variable to be used to
disaggregate the data into a discrete number of classes.  One variable where it might
not is power.  The EVA team had considered that use of the performance
characteristic would be unacceptable.  This was because “an increase of the rated
power is mostly linked to a decrease in fuel efficiency” (ie an increase in fuel
consumption).  The concern was that a given percentage increase in power might
increase fuel consumption by a lesser amount; and hence overall the more powerful
vehicles might appear to be more efficient.  Thus, the index would appear to be
improving, whereas the fuel consumption was not.  The argument is thus more valid
for the use of power as a normalising variable than for its use as a classifying
variable.  Hence, in the empirical studies later in this chapter, power is retained as an
eligible variable that could be used to identify like vehicles.

On the basis of the above arguments and statistical analysis, the EVA team
concluded that:

•  the preferred basis for differentiating like vehicles on a continuous basis was
the use of the vehicle plan-area (length x width).

The present study team have considered that the argument for using plan-area
(length x width) as the measure for identifying like vehicles needs stronger
justification, and hence have examined the issues further in Section 7.6.
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7.4.4 Some pros and cons of differentiating vehicles using a continuous scale
The main advantage of a continuous scale for differentiating vehicles are that it
treats all vehicles in the same way, irrespective of differences between
manufacturers in the way vehicles are described or classified.  The technique also
enables boundary issues for energy bands to be treated consistently (in moving from
one vehicle size to another).

The main disadvantage is firstly, of consumers unfamiliarity with the units used; and
secondly with the technical sophistication and subtleties that are occasioned in
applying it.  However, the consumer (and the salesman) has no need to be made
aware of the technical sophistication.

7.5 Summary of the different ways for covering all key points
The above discussion of the different approaches for defining the energy variable,
and the different approaches for grouping like vehicles together, show that there are
several ways forward.  The most important  ones are however just three in number,
and plan-area (length x width) can play a useful role in each, and an integrating one.
To sum up, if one is comparing the fuel consumption across cars of a similar size
one can

EITHER: classify cars by plan-area explicitly, and compare absolute measures of
fuel consumption (in litres/100km) for that car with the empirical
average or range for all new cars in that car-size band.  (This implies
that different scales for the energy (A-G) bands apply to different
vehicle classes.)

OR model variations in fuel consumption across the new car market by car
size (eg using regression techniques), and compare absolute
measures of fuel consumption (in litres/100km) for a given car with the
modelled average or range for all cars of the same car size.  (The
continuous scale should enable greater consistency in energy band
boundaries as across the different sizes of car.)

OR: divide the fuel consumption by car size, so presenting normalised
measures of energy efficiency (as a ratio, in litres per 100 km per
square metre).

The advantage of each of the first two is that the measure being compared is one
that directly relates to the factors that influence people’s choices, namely fuel
consumption and market segment.  The disadvantage of the first is that it forces the
data to be disaggregated by categories of car size; and as consumers’ choices are
presumably influenced by what is on the label, there may be problems of
discontinuities or anomalies as one moves from one band to another.  This
disadvantage is avoided by the second method; but it has greater potential for
misleading consumers, since the comparisons are with a modelled mean (and it is
possible for this to be very different from the empirical average fuel consumption).

The last (ratio) way of making the comparison similarly has the advantage3 that it
avoids the problem of banding by market segment.  It has however the implication
that, if consumers wish to see in a guide the characteristics of new cars of the same
                                           
3 It should be noted that a “nice property” of the ratio method, when fuel consumption (litres/100 km) is
divided by plan-area (m2), is that this ratio measure has the dimensions [L3/L3], that is, it is
dimensionless.  Whether that is inherently advantageous in practice is more questionable.
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size, the guide would not only have to include plan-area as a variable, but also,
ideally, list the data sorted by plan-area.  (Note that at the present time the data on
length x width is not generally published in guides, so it is usually not possible to
determine the set of like vehicles.)  The main disadvantage therefore may be that it
is very difficult to know how the energy efficiency of this size-range of vehicles
compares with other size-ranges.

The above discussion has shown that there is an interaction between the choice of
energy variable; the choice of means of distinguishing like vehicles; and the
statistical measure for defining energy bands.  The variable plan-area (length x
width) enters into the arena from more than one direction, and its justification will
now be examined.

7.6 The pros and cons of the use of “length x width”
A case for using plan-area was made both when considering the need to normalise
fuel consumption (7.2.2) and when considering how best to differentiate “like” from
“non-like” vehicles (7.4.3).  This section examines each case in greater detail.

7.6.1 How the use of “length x width” might be justified to normalise the
energy measure

A natural way of normalising fuel consumption (obtaining an index of energy
efficiency) could be based on the “carrying capacity” of a vehicle.  After all, the basic
purpose of the vehicle is carrying people or goods, and if one needs to carry more
people or goods, then one gets a larger vehicle.  For heavy goods vehicles, the
carrying capacity would be measured in tonnes, so that energy efficiency would be
measured as fuel consumption per tonne-kilometre.  Such a measure is readily
calculated and is a “natural” one for the freight industry, which uses tonne-
kilometrage as an output statistic.  For passenger cars on the other hand,
normalisation by mass would be less natural; motorists would be more likely to
consider “carrying capacity” in terms of numbers of seats and/or volume of luggage
space.

These arguments were not put in the EVA report.  But the use of mass was
considered, and rejected, as a means of making a “relative comparison”.  One of the
grounds was that it was unwise to normalise by mass, since a given reduction in
vehicle mass might not yield the same percentage reduction in fuel consumption.
That would then worsen the ratio, and might move the vehicle into a different band of
energy efficiency.  It is clearly undesirable for CO2-saving measures like mass
reduction to appear to worsen energy efficiency.  Normalisation by the number of
seats would not have that disadvantage; but its use would have had a very “lumpy”
effect, as of course it is not a continuous variable.

Thus it is concluded that the adoption of “length x width” appears to be a good way
of normalising the fuel consumption of passenger cars and may be regarded as a
proxy for carrying capacity.  This is investigated empirically in Section 7.8.

7.6.2 How the use of “length x width” might be inadequate as a vehicle
classification measure

As noted above, the EVA report considered parameters like “length x width” both as
a means of normalising the fuel consumption of a vehicle, and as a means of
grouping like vehicles when making comparisons.  The two were treated as if they
were equivalent.  But of course the factors that determine the “choice set” that
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consumers have when choosing their new car, that is, the market segment, are
many and varied, and do not necessarily simplify down to a single variable.  These
issues were not fully considered in the EVA report.  In the section entitled “Defining
the consumer’s value of a new passenger car”, no evidence of consumer’s
preferences was presented, but only statistical analyses of new car data.  The data
considered were car purchase price, vehicle mass, performance measures (such as
power, engine size, top speed, power to mass ratio), number of seats and external
and internal vehicle dimensions.  These parameters were evaluated against four
criteria, these being

•  simple to understand
•  available for all passenger cars
•  suitable for CO2 /fuel consumption target of the EC
•  insensitive to manipulation.
and led to the preference for plan-area (length x width).   The nearest equivalent
measures, of number of seats, or interior space were rejected on the grounds that
the number of seats can be altered in many cars, and that there is no proper way of
measuring interior space.

Whilst consumer purchasing behaviour was not considered in depth in reaching this
conclusion, there can be little doubt that it would be difficult to come up with a simple
means of segmenting the market that made sense to the consumer in considering
the energy and environmental impact of a car.  Given that the length x width
parameter has several virtuous properties from this point of view, it is suggested that
the appropriate question to ask is whether its use is consistent with information
available on the choice sets that new car purchasers have.

7.6.3 Some other pros and cons of using “length x width”
One of the arguments against other parameters was that a given percentage change
in the parameter may yield only a relatively small change in fuel consumption. For
the plan-area parameter, NOVEM (the Dutch energy agency) is reported (see
Chapter 2) as concluding that “consumers are probably not willing to give up vehicle
size solely for better economy whereas reductions in mass are less problematic (so
long as safety, comfort and performance are not compromised)”.  However, there
could be cases where manufacturers could gain a better band in energy efficiency
index by increasing slightly the plan-area.  If the definition of plan-area was for
example “maximum length x maximum width”, adjustments of that kind could easily
be done by, for example, extending wing mirrors.  In order to guard against that
effect, it is recommended that the definition be “minimum length x minimum width”,
as has now been proposed in the case of the Dutch label.

7.7 The data-sets
Two data-sets on new car fuel consumption have been used in the analyses
presented here. The first is that available from the UK Vehicle Certification Agency
(VCA).  It contains just the same data as that provided by manufacturers to VCA for
publication in the official (twice-yearly) lists published by DETR.  The VCA data is a
comprehensive list of official fuel consumption and other data for all types of new,
volume production car on the UK market at the time of publication.  Data in the July
1999 and January 2000 lists are the basis for some of the analyses.  The second is
an extract of data recorded by the Society of Motor Manufacturers and Traders
(SMMT) at the time of sale.  The SMMT data thus relates to the fuel consumption of
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new cars sold in a given year; note however that the year of introduction of the
model may be several years previously.  The extract obtained from SMMT was for
new cars sold in 1998 and 1999.

The analyses presented here give information on four issues:
•  How the fuel consumption characteristics of new cars relate to vehicle

characteristics for the purposes of comparing cars
•  How fuel consumption relates to carbon dioxide emission levels, in particular to

the proposed VED bands
•  How sales of new cars in a given year relate to the year in which a model is

introduced
•  How the consumer response to labels (as obtained in the social surveys reported

in Chapter 6) might affect average fuel consumption.

In all cases the fuel consumption data presented are those for the EU Combined
Cycle4 (first defined in Directive 93/116/EEC).

7.8 Relationship of fuel consumption to vehicle parameters
In the light of the above considerations, empirical investigations of the fuel
consumption characteristics of new cars bought in the UK were confined to
considering the variables engine size, power and, of the external vehicle dimensions,
the product of length and width.

The way in which fuel consumption of all new cars sold in the UK in 1998 and 1999
is related to engine size, firstly as a continuous variable in Figure 7.1, then in nine
engine size bands in Figure 7.2.  The engine size bands are defined as: less than or
equal to 700cc; 701 to 1000 cc; 1001 to 1200 cc; 1201 to 1500 cc; 1501 to 1800 cc;
1801 to 2000 cc; 2001 to 2500 cc; 2501 to 3000 cc and greater than 3000cc.  Note
that, in some bands, the ratio of highest to lowest value is about 2:1.  Each figure
has two parts, for petrol and diesel engined cars, each drawn to the same scale.

A similar scatter plot for the relationship to power (in kilowatts) is shown in Figure
7.3.

                                           
4 The Directive 1999/94EC requires that the “official fuel consumption” and “official specific emissions
of CO2" for a given passenger car means those measured in accordance with the provisions of
Directive 80/1268/EEC (and its successors).  The latter requires the publication of fuel consumption
measures for the urban, extra-urban and combined cycles, and the CO2 emissions corresponding to
the latter.  This implies that information on labels, in guides or on posters covers all these.  However,
since the Directive includes no requirement to provide comparative information, a choice amongst
these three needs to be made if fuel consumption is the comparator.  Choice of the combined cycle
for this purpose would be consistent with the alternative choice of the measure of CO2 emissions, for
which only one value is officially listed.
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Figure 7.1: Fuel consumption rates for new cars by engine size
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Note: The engine size bands are defined as: #1 = less than or equal to 700cc; #2 = 701 to
1000 cc; #3 = 1001 to 1200 cc; #4 = 1201 to 1500 cc; #5 = 1501 to 1800 cc; #6 = 1801 to
2000 cc; #7 = 2001 to 2500 cc; #8 = 2501 to 3000 cc; #9 = greater than 3000cc

Figure 7.2: Fuel consumption rates for new cars vary by engine size band
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Figure 7.3: Fuel consumption rates for new cars by power
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Figure 7.4: Fuel consumption rates for new cars by car size

The relationship of fuel consumption to external vehicle dimensions is shown as a
function of car size, defined here as the plan-area = length x width, in square metres.
This is illustrated in Figure 7.4.  This suggests that the relationship between fuel
consumption and plan area is not as strong as the relationship with engine size or
power.

Because the relationship is not a strong one, the EVA (1999) report recommends
that fuel consumption (in litres per 100 km) be normalised by division by car size (in
square metres).  This provides a dimensionless index which can be regarded as a an
energy efficiency index.  (Note that the term energy efficiency can mean different
things in different contexts.  For example, the official fuel consumption data itself is
often regarded as a sufficient measure of energy efficiency, the energy content of a
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litre of fuel having been normalised by the distance it can make the car travel).  The
effect of such a normalisation on the scattergrams may be judged from Figure 7.5
which shows the variation of fuel consumption, normalised by plan-area, as a
function of engine size; that as a function of power is shown in Figure 7.6.
Comparing the scatter in Figure 7.5 with its equivalent for fuel consumption alone
(Figure 7.1), it appears that trends apparent in the previous scattergrams are less
strong, and there is a more uniform scatter across engine sizes.  This lends strength
to the argument for basing any categorisation of energy efficiency on the normalised
variable.  The same conclusion cannot however be drawn for the scattergrams
associated with power (Figure 7.3 and Figure 7.6). However, the scattergram of the
normalised variable against car size (Figure 7.7) does again show a more uniform
scatter than that for the un-normalised variable (Figure 7.4).
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Figure 7.5: Fuel consumption rates normalised by plan-area, as function of
engine capacity
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Figure 7.6: Fuel consumption rates normalised by plan-area, as a function of
power
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Figure 7.7: Fuel consumption rates normalised by plan-area, as function of
plan-area

7.9 Relationship of makes sold in one year to the year of introduction
The SMMT data contains information on the year (and month) in which a given make
and model of car was introduced into the market (and hence, certified), which in
many cases precedes the year of sale.  Analysis of this data shows that most of the
new cars sold in a given year are models that were introduced some years
previously.  Each of the two years for which new car sales data were provided (1998
and 1999) were analysed to provide the distribution of sales that arose from that or
previous years vintages.  The averages of the percentages obtained give the
distribution shown in Table 7:1.
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Table 7:1: Percentage of new car models sold in a given year that are of
models introduced in earlier years

Year relative to year of sale 0 -1 -2 -3 -4
Introduced within n th year previous to sale year 1 2 3 4 5
All engine sizes (%) 26.7 33.4 23.8 13.3 2.0

It might at first sight be surprising that less than a third of new car sales are of
models introduced in the year of sale.  This however arises from the fact that, in the
year of sale, there are only a few of that year’s models available for sale early in the
year, whereas all previous years’ models (if still current) are available.  The effect of
the “year letter” on registration plates, and its recent abandonment, also affect the
figures.

The same data are shown disaggregated by engine size, for eight engine size bands
(there being no data for engines of size 700 cc or less), in Figure 7.8.  For all but the
first two size bands (shown with dashed lines), the proportion of sales as a function
of model vintage varies in about the same way.  The differing behaviour in the two
smallest size ranges is probably due to the fact that models of engine size 1000 cc
or less are a recent phenomenon, whose introduction would have impacted most on
the next larger size group.

Figure 7.8: Percentage of new car sales by year of introduction

7.10 The relationship to CO2 bands
Given the Government’s intention to base the Vehicle Excise Duty (VED) for new
cars registered after 1st March 2001 on their carbon dioxide emission levels (see
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Table 1.1), it is appropriate to enquire into the relationship between the fuel
consumption data and the VED bands.

The relationship is shown in Figure 7.9 for new cars in the July 1999 listing.  This will
be not untypical of the pattern to be expected in 2001.  It is clear that all bands
overlap in the fuel consumption that they cover5, with the first three bands not
discriminating to any great extent, and the fourth band containing by far the largest
number of models.  The effects of splitting the fourth band, initially into two (with
subdivision at 400 g/km) and then into three (with subdivisions at 300, 400 and 500
g/km) are shown in Figure 7.10 and Figure 7.11 respectively.

There is of course a direct mathematical relationship between the amount of CO2

emitted per km and the fuel consumed, based on the chemistry involved (which
depends upon the fuel).  So in general one would expect that as the number of CO2

bands is increased, the scatter about the mean of each band will decrease, and the
relationship will become more nearly a linear one.  This is apparent in Figure 7.12,
which shows the distribution of fuel consumption rates for a uniform CO2 bandwidth
of 20 g/km.

Although it is recommended (Section 8.1.8) that further consideration be given to
using CO2 level rather than fuel consumption as the basis for the A-G banding, it is
difficult to make the case for this when the top-most CO2 band covers such a high
range of emissions.  This suggests that reductions in CO2 could be regarded as
providing the logic for using VED as a price-related driver in affecting people’s choice
of new cars, and fuel consumption could be regarded as providing the logic for using
an “additional” energy-related driver.  Of course, were the VED to be based on a
more refined banding system, or even a continuous one, then the treatment would
become nearly equivalent.  (They would not necessarily be exactly equivalent, if
energy bands are based on an energy efficiency index, obtained by normalising fuel
consumption by plan-area.)

                                           
5 The overlap is partly because of slight variations in the ratio of CO2 emissions to fuel consumption
for a given fuel type, but mainly because the figures contain data for both petrol and diesel engined
new cars
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Figure 7.9: Fuel consumption of 1999 new cars for proposed VED bands
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Figure 7.10: Fuel consumption for VED bands with last subdivided at 400 g/km
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Figure 7.11: Fuel consumption for VED bands, with last divided every 100 g/km
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Figure 7.12: Fuel consumption for uniform CO2 bandwidth of 20 g/km

7.11 Estimating the effects of the label on CO2 emissions
In the social survey work undertaken in this study (reported in Chapter 6),
respondents were asked the following question:

“Cars of exactly the same size can vary in their miles per gallon by a factor of 2.
The government is thinking of labelling cars so that this will be clearer. Imagine
that the car you were interested in was labelled as very inefficient compared to
other cars the same size and that alternatives were more or less the same price.
How likely are you to:
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a) stick with the same car anyway?
b) buy a more efficient version within  the same model family  (e.g. a 1.3

VW Polo rather than a 1.6)?
c) buy a more efficient car in the same class from a different manufacturer

(e.g. a 1.3 VW Polo rather than a 1.3 Vauxhall Astra)?
d) buy a car from a different class (e.g. a supermini rather than a saloon)?
e) Other (please state)”

The answers obtained showed that, across the respondents as a whole, preference
(a) accounted for 22% of respondents, (b) for 33%, (c) for 32% and (d) for 9%.
Further detailed analysis showed that there was no significant difference in these
percentages for different segmentations of the data-set.  This enabled the
subsequent estimation of the effects on fuel consumption to be simplified.

To obtain an estimate of the effect on fuel consumption savings would ideally require
a much more in-depth study, to investigate the trade-offs (if any) that consumers
might make when considering choosing a more economical car, against their first
choice.  Whilst the wording of the above question is primarily concerned with
establishing the nature and direction of any changes that the consumer might
consider, an estimate of the magnitude of the change being considered is implied in
the examples given in the question.  The methodology was similar to that used in the
EVA (1999) study.  This was based on the presumption that, wherever a consumer’s
original choice of model was placed originally within a given range of fuel
consumption, the consumer would make a fresh choice that was random across the
range of more efficient models.

In this case, the question proposed a 2:1 range in fuel consumption.  Suppose that
the consumer who is considering choices within the same class of car, is guided by
the seven categories of energy efficiency, and that those in the top three categories
(labelled on the energy label with “green” arrows) categories do not consider that
they need to change; but that those in the bottom four categories (with the yellow
and red arrows) consider a move to at least one and at most three categories
immediately above it.  (That is, from D to C; from E to D or C; from F to E or D or C;
and from G to F or E or D).  This leads to an estimate of a 3.9% reduction in fuel
consumption of new models chosen.  This estimate should be regarded as an upper
limit, for those who make a change to another car in the same size category.  From
the survey data, this estimate would apply to the 32% of respondents who would
consider buying a more efficient car from the same class but the different
manufacturer.  It is assumed that it is reasonable to use the same estimate for the
9% of purchasers who would buy a different class of car

For the 33% of consumers who say they would buy a more efficient version within
the same model family, where the example given is of a change from a 1.6l VW Polo
to a 1.3l VW Polo, the reduction in fuel consumption is about 3.4%.

That leads to an overall estimate of the potential for fuel reduction due to the effects
of the label as 3.9%x(0.32+0.09)+3.4%x0.33 = 2.73%.

Somewhat higher figures were suggested in the EVA (1999) report.  Note that in the
present study and in the EVA report, it is the response of the individual purchaser
that is being considered when making the estimate.  For these, it is proposed that
the above estimate be regarded at present as an upper bound.  But for the fleet
purchaser (those whose companies own at least 25 cars), it is possible that the
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response could be stronger. On the other hand, the fleet purchaser is likely either to
be more thorough in their review of options, or more constrained (eg to a particular
product range) than the individual purchaser. Bearing in mind the number of
assumptions that need to be made to derive any estimate at the present stage, it is
suggested that in due course a more detailed investigation should be undertaken, to
enable quantification of the magnitude of the change in fuel consumption that might
arise as a result of individuals’ and firms’ responses to improved information.  This
might be best undertaken once a scheme has been up and running for some time.

7.12 Summary
The conclusions reached in this chapter are as follows.

•  Fuel consumption (measured in, say, litres per 100 km) is not necessarily a
measure of energy efficiency, because of differences between vehicles in
what they are designed to do

•  so one should either compare fuel consumption for like vehicles, or normalise
fuel consumption for variations in the load or carrying capacity of vehicles.

•  Measures to group like vehicles, or to normalise fuel consumption, may
interact with each other, and affect the boundary definitions of different energy
(or energy efficiency) bands

•  There is as yet no agreed classification scheme that could be used for
grouping like vehicles

•  Other discrete variables such as seating capacity are not useful measures
•  For the purposes of comparing fuel consumption or energy efficiency, it is in

any case better to use a continuous variable rather a discrete variable
•  Continuous variables such as mass, power and internal vehicle dimensions

have undesirable characteristics either as a means for classifying vehicles or
for normalising fuel consumption or both

•  The most appropriate continuous variable to use is plan-area (defined as the
product of minimum length x minimum width), measured in square metres

•  Rather than use fuel consumption as a measure of energy, carbon dioxide
emissions may be the more appropriate measure.  This is consistent with
government fiscal policy of basing the Vehicle Excise Duty (VED) for new cars
on CO2 emissions.  However, given that only four VED bands are proposed, it
is at present desirable to provide fuel consumption information as well, in
order to inform vehicle choice within these VED bands.  If more VED bands
are determined, this will become less necessary.

•  An overall estimate of the effect of a comparative design of label, would be a
reduction in carbon dioxide emissions of some 2.7%.
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Chapter 8: Conclusions: The message and the medium

The Directive requires that consumers are given information on fuel consumption
and carbon dioxide emissions in three different formats: the label, a guide and
posters. The assumption made here is that these message carriers will refer to the
same dataset and method of portrayal. For instance, if one of the three has
comparative information, then all three will. This is the only way to be supportive of
consumers; different approaches would cause considerable confusion.

The evidence from the consumer surveys (Chapter 6) demonstrates that the guide
may have as important a role as the label, because of the amount of research
undertaken by consumers prior to entering a showroom.  For convenience, however,
most of the issues are debated in relation to the label, as that is the most detailed
scheme: the guide will summarise for the whole market some of the information from
the individual labels. The poster is effectively a subset of the guide that is specific to
that showroom.

The chapter is; therefore, structured to focus on the issues involved when the label is
designed, then the guide and, finally, the poster.

8.1 The label
The final label must convey information clearly to consumers and this will depend
primarily upon the graphic design, as well as the quantity of information displayed.
Even a simple label, with little information, if poorly designed, will not provide a clear
message. The following discussion has recognised the need to limit the quantity of
information included in the label, but has not considered the detailed design. It may
be that for good, graphic design reasons, that some of the desired information can
not be included. This debate has, however, been based on the experience over the
last five years of the EU Energy Label for appliances (Chapter 3) and of the
feedback from consumers on the mock labels presented to the focus groups
(Chapter 6 and Appendix 4).

Directive 99/94/EC requires (Appendix 1 for full text) that the fuel economy label:

•  Has a standard format;

•  Is A4 size;

•  Refers to the model and fuel type;

•  Contains the numerical value of fuel consumption and carbon dioxide emissions;

As well as the following two statements:

 ‘A guide on fuel economy and CO2 emissions which contains data for all new
passenger car models is available at any point of sale free of charge.’

‘In addition to the fuel efficiency of a car, driving behaviour as well as other
non-technical factors play a role in determining a car’s fuel consumption and
CO2 emissions. CO2 is the main greenhouse gas responsible for global
warming.’
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These minimum requirements are already met by the SMMT/DETR label (Appendix
4), although the wording does not exactly comply with the first of these stipulated
paragraphs.

8.1.1 Comparative or not?
The EU Directive requires that the label provides the fuel consumption and carbon
dioxide emissions (as absolute numbers), as well as the details of the model and the
manufacturer and that it is of a standard format and of A4 size.

The question is whether additional information should be provided to enable
consumers to rate this model against other cars: some form of comparative ranking.
The consumers surveyed were quite clear that they wanted this – they have had
absolute information (in mpg) for many years and want something in addition.
Consumers indicated that the label is not useful enough if it provides information
solely about that specific model, with no comparison to other models. For this
reason, the existing SMMT/DETR label is unsatisfactory, even though it complies
with the minimum requirements of the Directive. The respondents also demonstrated
considerable ignorance about the variations in efficiency that exist between cars of
the same size, indicating that consumers, on their own, are not making these
comparisons.

A) The recommendation is that the existing SMMT/DETR label is replaced with
a new fuel economy label that is comparative.

8.1.2 How to compare to other vehicles?
A comparison based on absolute values is the equivalent of portraying the actual fuel
consumption in a pictorial manner and tends to list all small cars as ‘good’ and all
large cars as ‘poor’ in terms of efficiency. In the proposed Danish label format
(Figure 2.4), the absolute figure for fuel consumption is compared with the absolute
values in the new car fleet as a whole; this is in order to encourage downsizing. In
the UK survey, consumers were clear that they prefer that the comparison be relative
to ‘similar’ cars, usually meaning of a similar size. An absolute comparison confirmed
what they already know: consumption increases, generally, with size. The alternative
to a comparison based on absolute values is one using relative rankings.

B) The recommendation is that the comparison is based on relative values to
provide consumers with additional information, unless it is Government
policy to encourage downsizing.

The term ‘relative comparison’ can be used in two quite different ways and these
effect the resultant scales:

•  By grouping like vehicles together (say, all new cars of the same engine size), the
absolute value of fuel consumption of a given model can be compared with the
distribution of absolute values in the group as whole.  Within each separate group
there will be a discrete scale, reflecting the range in that group. This means there
are several scales and that comparison between the groups is not possible.
Thus, for instance, one group could be cars from 1.0-1.5 litres and the next 1.5-
2.0 litres. Comparing a 1.4 litre with a 1.6 litre car could only be done on the basis
of the absolute fuel consumption, not on the rankings within each group. (If the
scales were compatible this would remove the effect of grouping.)
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The distribution within a group can be made readily apparent, as in the USA form
of label (Figure 2.8) It shows (with numbers only) how the absolute value of fuel
consumption for a given car stands in relation to the range of values for similar
vehicles, and it was liked in our consumer tests for its clarity. The equivalent label
on domestic appliances in the US has not been deemed to be sufficiently
successful and is being reconsidered, partly because consumers seem to find it
more difficult to remember numbers than letters.

•  By normalising the fuel consumption to give energy per unit of service. The fuel
consumption is divided by a suitable parameter to give a measure of energy
efficiency. This approach has been used with domestic appliances, to give fuel
consumption per unit of volume, per kilogram of wash, or similar.  This provides a
continuous scale.

If the energy distribution is based on fuel consumption per square metre, as in
the normalised approach, the form of normalising is not apparent. This does not
appear to be of great importance to consumers, from the experience of domestic
appliances: the energy efficiency ranking is understood and accepted, as long as the
label and agency that provides it are trusted.

With the labels presented in the trials, consumers reacted well to a comparison label
based on a normalised measure. In extreme cases, over 40% of the consumers in
the survey (Table 6.10) said they would switch from an inefficient car to a more
efficient, smaller one. The label should facilitate this.

C) The recommendation is that the relative ranking of cars is based on a
normalised approach, to give a, single, continuous energy efficiency scale.

8.1.3 Which basis should be used for a comparison?
Whether the comparative label is based on a single ratio measure (relative
approach), or is based on comparing absolute measures with the range for some
segment of the fleet, the primary requirements are that the denominator of the ratio
measure, or the basis of segmenting the fleet, should be:

an unambiguous, easily verified value which cannot be disputed or manipulated by
manufacturers. It should, therefore, already be available through agreed test
procedure or be a straightforward measurement;

not correlated with fuel consumption, as this leads to distortions.

There are various potential ways of sub-dividing or normalising the data, which are
discussed briefly – more data on some were given in Chapter 7. These are: class,
number of seats, engine size, weight, interior volume, exterior area (or shadow).

Class: Previous studies, and the industry itself, have suggested that the ‘class’ of
the car is ruled out as there is no national or European agreement on what these
are. (However, it should be noted that work is already underway within the Motor
Vehicle Expert Group (MVEG) of the European Commission to consider questions
related to a segmentation of the passenger car market.) In the USA cars are
described in terms of size classes (mini, compact, etc), as there are agreed
definitions (Chapter 2). In the EVA report (1999), arguments were advanced against
classifying the vehicle market, on the grounds that any classification could lead to
anomalies at the boundary. As described in Chapter 7, discrete segments, such as
class, lead to several labels, each with a separate scale.
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One of the disadvantages of class as a sub-division is that it introduces boundaries
and is no longer a continuous scale. Also, there may still be a need to have a way of
assessing energy efficiency within each class, beyond absolute energy consumption.

Number of seats: This has also been found to be too vague and unreliable – when
is a seat not a seat? The number of seats can be altered in many cars (EVA, 1999,
p38). The number of seats, like class, would require separate labels and scales,
because it is not a continuous variable. It is important to consumers, but they can
see the provision with their own eyes.

Engine size and weight are both correlated with fuel consumption (Chapter 7), so
these are ruled out by the second requirement. In addition, consumers appear to be
more flexible on engine size than on physical size (Table 6.2) and therefore more
prepared to choose a smaller engine size than to choose a car with smaller physical
size.

Interior volume: The domestic appliances have had considerable difficulty with
measuring the interior volume of refrigerators and a car would be even more
problematic, so volume is not recommended as an unambiguous variable. The EVA
report also dismissed this parameter as there is ‘no proper method to measure
interior space’ (EVA 1999, p38).

Physical size: as explained earlier, the EVA report has recommended that the area
of the car (length x width, in square metres) is the most neutral parameter, which is
still of significance to consumers. It has the considerable advantage of being very
easy to verify. The shadow is probably being adopted as the denominator by several
other European countries, for instance Austria, Belgium, the Netherlands. This was
confirmed as an appropriate parameter for the UK market in Chapter 7.

If this is the denominator, there could be an incentive for the manufacturers to
increase the length and width of the car, in order to make it appear more energy
efficient. This is a problem with all methods of ranking, but there are limitations on
the advantages of doing this as inter alia consumers have parking constraints, have
garages of limited size and ferry charges are sometimes related to size. The Dutch
are investigating the use of minimum, not maximum, measurements to avoid this
inducement.

An unknown is the extent to which it is necessary to confirm to consumers that the
area is the denominator and, therefore, include it on the label and in the guide. The
experience of the domestic labels is that consumers appear to accept the energy
efficiency ranking, without questioning the basis. This has not been well researched.

D) The recommendation is that the area of the car (width x length) should be
used as the denominator to determine with which vehicles a given model is
compared as a measure of energy efficiency. The Dutch approach of using
minimum, not maximum, length and width should be investigated.

8.1.4 The number of energy categories
The existing EU Energy Label has seven categories, indicated by coloured bands of
different lengths. This is widely recognized by consumers, as it is now on the main
domestic appliances and light bulbs. The similarities were welcomed and several
respondents mentioned the benefits of ‘read across’. No other number of categories
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was mentioned by our respondents (eg 3 or 5 bands). The use of colours was found
to have a major impact in the tests (EVA 1999, p111).

E) The recommendation is that the vehicle label follows the format of the EU
Energy Label, with seven categories, depicted by bands in the same
colours as on the label (green to red).

Identifying the categories
The EU Energy Label uses the letters A-G for the seven categories, with A being the
most and G the least efficient. Research has shown that consumers remember
individual letters more accurately than numbers and the respondents who had seen
the Label on appliances demonstrated a clear understanding of the ranking based on
letters.

F) The recommendation is that the categories are labelled A-G, with A, the
shortest and green band, being the most efficient, and G, the longest and
red band, being the least efficient.

The percentage variation
The sample labels used in the focus groups included a numerical value (% better or
% worse than the average) superimposed on each of these bars. This is different
from the appliance label, but similar to some proposed European vehicle labels. The
respondents found this additional information fussy and confusing.

G) The recommendation is that the category bars of the label should have no
added percentages superimposed on the coloured area. In line with the
recommendation above, the use of letters only is found to be simpler and
more effective.

8.1.5 Carbon dioxide emissions
The Directive requires carbon dioxide figures to be given in grams per kilometre
(g/km), although this can be converted into miles. The UK Government has already
announced that vehicle excise duty will be banded, based on the g/km carbon
dioxide emissions, so consumers will become used to this measure from Spring
2001, soon after the Directive 1999/94/EC comes into force.  This suggests that, as
well as being printed on the label in absolute terms, as required in the Directive, the
g/km of CO2 emissions could be the basis of the comparative measure used on the
UK fuel economy label (see 8.1.8).

The Directive appears to accept that fuel consumption per hundred kilometres will be
juxtaposed with carbon emissions per single kilometre. This is not particularly helpful
to consumers and to their education and there might be some justification for having
both in hundreds of kilometres, if this is allowable. The existing proposal (g/km) does
enable clear links with the new VED bands.

The chemical formula, CO2, is required on the label, in the two mandatory
statements. It might be sensible to use the words ‘carbon dioxide’ in one explanation,
so that everyone is clear what is being discussed.
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H) The recommendation is that carbon dioxide emissions are given in grams
per kilometre and that the same, or similar, size font is used as for fuel
consumption.

8.1.6 Fuel consumption
The Directive permits fuel consumption to be given in either litres/100 km or in miles
per gallon. Consumers already purchased petrol in litres and many UK consumers
would be happy with litres/100 km for this reason, although it is a relatively new
concept and not as familiar as mpg. Others would prefer, sometimes quite strongly,
to see mpg. It would seem unnecessarily confusing to develop a new UK measure,
for instance miles per litre and the Directive does not permit this.

I) The recommendation is that the fuel consumption is given, prominently, in
litres/100 km. If miles per gallon are also given, which may be a sensible
decision for the first round of labels, this could be in a smaller font.

8.1.7 Additional information
The assumption is that additional information will be given on the bottom of the label,
in a smaller font. The interplay of the font size, amount of information, and
consumers ability to read the information, when it might be displayed on the
windscreen or car window, at some distance, will have to be considered carefully.
Overloading the label, even though it is A4, is not recommended. The two
statements required by the Directive (section 8.1) can be supplemented with other
data.

Gear system

Whether the car is automatic or manual will probably be given near the make and
model number. However, a statement about the extra fuel consumption of an
automatic car could be included.

Air conditioning

This is another optional feature, which has considerable fuel consumption penalties,
which could be referred to.

Noise
Noise is included in the SMMT/DETR label, but was queried by consumers as the
data was provided with no context and consumers often mistakenly thought the
noise data referred to noise inside the car. If noise is included on the label, the
figures should be presented in a context that relates them to current standards or
compares them to other cars.  To avoid confusion, any noise data should be clearly
stated as external noise produced by the car.  The meaning of noise data also needs
to be clearly understood by salespeople. The noise rating on cold appliances is given
on the label in decibels (per picoWatt). Washing machines and refrigerators are now
being advertised as ‘quietest ever’. On these labels noise is given as the absolute
number and not put into categories; it has also been discretionary and the label is
deemed complete even when the noise information is absent. While noise data is not
a requirement of Directive 1999/94/EC, the recently proposed framework Directive
for an EU noise policy marks the beginning of EU efforts to raise the profile of noise
issues.
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J) Noise data should be presented in a context that relates them to current
standards or compares them to other cars.  To avoid confusion, any noise
data should be clearly stated as external noise produced by the car.

Vehicle Excise Duty Bands
The VED bands are to be called A-D and should be shown on the label, if the
Government is fixing the bands for several years. Consumers are aware that there
can be more than one set of rankings on a label (washing machines have three, so
the best are known as triple As), so this should not be confusing. It is unlikely that
there can be a precise synergy between the VED bands and the categories chosen
for energy efficiency. The VED bands (Table 1.1) are in absolute terms and
measured in carbon emissions. When the label is designed, the VED information and
the absolute carbon emissions will be easy to combine. Alternatively, there could be
a separate box or section in the bottom half, which states it is dealing with VED and
the A-D letter would be on the right hand side, below the energy efficiency category
and in a smaller font. With the present proposal, the majority of cars will come into
one VED category (Figure 7.10).

Environmental impact
The EU vehicle emissions standards could be given on the label as an indicator of
the contribution to local air quality, most particularly for cases where the vehicle
surpasses current legislation. The standards should be stated so that it is easy for
consumers to gauge how clean or environmentally superior the car is: it should be
clear that Euro IV is better than Euro III. One way of doing this would be to give the
four Euro standards the letters A-D, so that Euro IV is A, Euro III is B. In this way, the
level of compliance with local air quality standards could also be shown as A-D and,
as with the rest of the label, A would be best.

Further tests and standards for a wider environmental impact could be developed for
the future, if that is thought to be appropriate.

Running costs
Consumers appreciate the inclusion of information about running costs and this is
being provided on some of the other European passenger car fuel consumption
labels. The main problem is with the interplay of changing fuel prices and the
regularity with which the label is updated (discussed below). The usefulness of the
label may be devalued if the consumer sees information (the fuel price) that is out-of-
date. At the same time, costs can still be compared for different models, as they are
calculated on the basis, and can therefore be of use to the consumer. The issue of
costs gathered considerable controversy during the passage of the Directive
1999/94/EC through the EU institutions. The Commission believed that cost figures
would provide an incentive for consumers to shift towards more fuel-efficient cars.
While the practical difficulty of temporal and spatial fuel price variation was flagged
up, both the Council and Parliament were most especially concerned that fuel costs
may promote diesel penetration, the concern being linked to impact of diesel cars on
air quality1 and noise quality (European Parliament 2000).

                                           
1 While ACEA expects a considerable contribution from an increasing market share of diesel cars to
meet its voluntary commitment, there is still concern as regards the impact of diesel cars on air quality
and noise quality. While diesel technology has considerably improved, more will have to be done to
address PM2.5 and ultrafines, which research shows are linked to increased mortality and morbidity
(Pope et al 1995; Dockery et al 1993, WHO and UNECE 1999). Diesel soot has also been classified
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Some labels have accommodated the problem by giving a range of fuel prices, but
this is more likely to be confusing and unattractive, than helpful. This was the original
experience with American domestic appliances.

Although the Directive does not require estimates of running costs to be included,
the following points should be born in mind in any further consideration of the issue:

the distance driven should be given in kilometres, to match the information on fuel
consumption and carbon dioxide emissions;

the average UK car is driven 9,000 miles (14,000 kilometres) a year, so a figure of
10,000 kilometres is on the low side;

many new cars are driven much further, especially by company car users, so a
greater distance could be appropriate, particularly as a large proportion of UK new
car sales is for company car use. (In a survey in two Oxfordshire villages, company
car drivers drove over 35,000 km pa (Anable et al 1997, p48);

There is a debate about whether the running costs should be for one year, or more,
perhaps the lifetime of the car.

The greater the distance used, the more influential the figure will be, in comparison
with the purchase price. In other Member States:

the draft Austrian label uses 100,000 km;

the draft Danish label uses 20,000 km pa and combines this with the annual Green
Tax in a 3 year total;

the draft Dutch label originally used 50,000 km, but the most recent version does not.

Whatever figure is chosen, it should be based on a justifiable explanation (for the
salespeople to use) and be rounded to the tens of thousands, for ease of
manipulation.

8.1.8 Fuel-type-specific labels
The assumption is that cars are compared on a fuel-specific basis: petrol cars are
only compared with other petrol cars and are not compared with diesel. The
uncertainty occurs with the new models that are using alternative fuels, such as
compressed natural gas (CNG), liquefied petroleum gas (LPG), electricity, fuel cells
or some hybrid combination. These represent an important policy and technology
development and should be encouraged. The Energy Saving Trust is promoting
them through Powershift and has received extended DETR financial support for this
purpose. As the price of the vehicles has been coming down substantially, the
supportive infrastructure is developing and the running costs are 15-20% less than
conventional equivalents (ENDS 289, p11), the Government will probably wish to
provide support for this developing section of the car market. The labelling issues
related to alternative fuelled vehicles have not been investigated, but are of greater
urgency with the rise in petrol prices.

A proposal is that the energy efficiency index could be based on the carbon dioxide
emissions, not the fuel consumption. Table 8.1 gives some of the background
numbers involved. It would also enable the one scale to encompass the alternative
fuelled vehicles, even though they are a small proportion of the models and market.
                                                                                                                                       
as a probable carcinogen by the International Agency for Research on Cancer and a toxic substance
by the California Air Resources Board based on research.
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Table 8.1: Fuel consumption and carbon dioxide averages for cars

Fuel consumption

(litres/100km)

Carbon dioxide emissions

(g/km)

Petrol Diesel Petrol Diesel

Worst, VCA Jan 2000 list 25.4 14.2 590 342

Unweighted average, VCA
Jan 2000 list

9.5 7.0 227 186

Best, VCA Jan 2000 list 4.8 4.4 115 119

SMMT sales-weighted
average new cars1999

7.80 5.86

SMMT unweighted average
new cars 1999

8.71 6.24

SMMT ratio sales-weighted
average/unweighted average
new cars 1999

0.90 0.94

ACEA target, 2003 (Sales
weighted new car EU fleet
average)

6.8-7 165-170

ACEA target, 2008 (Sales
weighted new  car EU fleet
average)

5.8 140

EC target 2010
Possible ACEA target 2010,
depending on 2003 review
(Sales weighted new car EU
fleet average)

5 120

Best available technology –
not necessarily on the
market

2 50

Note: The numbers of new car models contributing to these estimates are as follows:
VCA 2000 data: 1376 petrol, 372 diesel models. SMMT data: 1273 petrol, 372 diesel models.

If there are separate labels for petrol and diesel cars, the relationship between them
will depend upon Government policy and the extent to which there is a desire to
encourage switching in one direction or the other. If the same fuel consumption EEI
categories are used for both fuels, the diesel cars will be promoted, as these will
obtain a higher rating more easily.

K) The recommendation is that further consideration be given to basing the
energy efficiency index on carbon dioxide emissions, for all cars, whether
fuelled by petrol, diesel or an alternative fuel combination, taking into account
the desirability of a consistent message with a VED banding scheme that is
also based on CO2 emissions.

8.1.9 Frequency of issuing the label
This is one of the most difficult and contentious issues. It is a requirement of the
Directive that every new appliance automatically has a label: under all systems,
additions to the market always require a new listing. The question is how often the
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label on an existing car that has been on the market for a while is re-issued and the
choice is between:

each model has only one label, for most of its life, and this is only re-assessed
because there has been a major revision to the whole labelling scheme. For
instance, with the domestic cold (refrigeration) appliances, the same label has been
in existence since 1995 and is not due to be reissued in a revised format until 2002.
Already, as a result of various policy initiatives, the average appliance on the market
in Europe has shifted about three categories. Thus, an appliance that was one of the
rare ‘A’ category models in 1995 is now part of a much larger group in 2000; in some
countries up to 50% of all models are now A-rated.

The category on the label is related to the market as a whole, in that particular
country, and is re-assessed on an annual basis. Therefore, a car can drop down a
category because the market has moved, not because there has been any change in
the efficiency of the car. Several other Member States are adopting this system.

There are two main dimensions in considering the answer to this question: the
logistics for the industry and the psychology of the consumer and the manufacturers.
The following points should be born in mind in any further consideration of the
issues.

The logistics for the industry (both manufacturers and retailers) are made
considerably more complex by the annual revision of the label. There are over 2,000
models of car on the UK market and all of these would need a new label each year
(for clarity, the label would have to have the year of issue shown on it). Each
brochure could need to be reprinted. The UK label is specific to the UK, because the
present Directive allows each country to design its own response. In addition, our
label is in English – Ireland’s label will be in English, but details are not known about
its content.  Thus, the manufacturers could be in the position of providing 2,000
labels (and associated literature) each year, for each of the 15 Member States.

The annual revision to the label does not require new test results. It only uses the
existing results to position the model differently across the range of categories.
There are no changes to any of the numerical values that result from test procedures
and are on the Certificate of Conformity. If the model has been adapted or altered in
some way, so new test results are needed, then the model should have a new
reference code and a completely new, first-time label.

The retail outlets have to ensure that all the new labels are correctly obtained and
placed on or near the vehicles in the forecourt. There could be some time delay, so
that the new year’s label is not available until, say, March or April. The new label will
be based on the data of last year’s market (the whole calendar year), which will have
to be obtained from the DVLA, or similar, and processed. Therefore, the label for one
calendar year may have to continue into the new calendar year, for a couple of
months.

The benefit of an annual update is that customers can be helped to understand
where the model they are buying fits in the whole market. This may be of limited
benefit. The full range of models on the market is shown in the guides that are freely
available to customers and which have to be updated annually (discussed below).
The added benefit of an annually-updated label is that the comparison is made with
sales-weighted information, not just other models, so there is some greater
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precision. The limited benefits to the consumer may not warrant the additional
administrative burden of annual revisions to the label.

Consumers may also find it confusing that the car they were thinking of buying, was
rated a B in December and is only a C in March. This would shift some consumers
into purchasing a different model, but it might be at the expense of a lower level of
trust in the reliability of the label.

The psychology of manufacturers is more difficult to evaluate. As stated earlier, all
new models have to be given a first label and under both schemes there is an
incentive to the manufacturers to produce more efficient models. The unknown is
whether manufacturers would be more likely to increase the range of models they
produce, just because the average category (letter) was now lower.

There is no interaction between the frequency of re-grading the label and other
industry commitments, for instance the ACEA voluntary agreement. All of these are
solely numerical.

The final advantage of annual updates is that there is no need for a major overhaul
of the label at some stage in the future (as is now happening with the labels for cold
appliances). However, the Directive implies that the scheme is going to be redrawn
in about five years’ time, so that it would seem best to try out the simplest approach
meanwhile.

L) The recommendation is that the UK Fuel Economy Label for each new car
model includes on it the year in which the official fuel consumption data
was certificated for that mode.

M) The recommendation is that the label is fixed for several years; this is so
that each existing model retains the same category for its entire forecourt
life, or unless there is a major revision to the whole Label.

8.1.10 Market distribution across the energy categories
The way in which the various energy efficiency categories (A-G) are defined is a
highly contentious issue and involves a range of factors in relation to the distribution
of the market between the categories, both in terms of:

the width of the categories and

the location of the average.

The answers depend upon the spread of the market, Government policy objectives,
the frequency with which the label is revised and the potential for improvements in
efficiency (if it is very cheap to improve efficiency by 50%, then leave the top
categories empty). The location of the average is dealt with as a separate issue, for
clarity.

•  The models are distributed on a graph, with the x-axis being the spread of
efficiency (fuel consumption per unit area) ranging from the most efficient
(extreme left) to the least efficient (extreme right). In all probability, this will not by
the straight numerical subdivision (fuel consumption per unit area), but will be
amended to reflect the market spread, (see the formula in the cold appliances
Directive, UK SI 3076, 1994, Schedule 5 and GEA report 1993. In the EVA report
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this is a more complex though essentially identical process).  For simplicity, the
values on the x-axis are called the Energy Efficiency Index (EEI) and this is a
continuous scale.

•  The y-axis is the proportion of the market occupied by models of that efficiency.
The data used for the distribution should be sales-weighted in all circumstances,
unless the data are extremely difficult to obtain. Frequently, an inefficient, low-
priced model can have a substantial share of the market and a single point would
not reflect this. When plotted, the result is a distribution curve.

•  The subdivision of the x-axis into the seven categories can be undertaken in
several ways (see Chapter 3). The decision combines information about the
spread on the market with a common-sense approach to the values of the EEI.
Dealing with the EEI first, the pragmatic view is that one, or at most two, decimal
places should be used for the subdivision of the categories. This inter-relates with
the test procedure. If the results of the test procedure are only accurate to one
decimal place, then, when this is divided by the area of the vehicle, two decimal
places are probably the greatest accuracy that can be achieved.

The spread of the market influences the division into categories because there is
some implied assumption that the categories are of equal value. They may be equal
in terms of proportion of the market, or in terms of the EEI scale. Thus, the cold
appliance categories were originally more equal in terms of the proportion of the
market and represent different ranges of EEI as in Table 3.1: B is 15 units wide,
whereas C is only 10 units wide. In all cases, both A and G are open-ended. With a
continuous scale, across the whole market of about 2000 vehicle models in the UK,
this approach might be the most appropriate, so that the number of models per
category is more evenly divided.

The alternative approach, used with the wet appliances, is of equal gradations for
each of the categories. This was partly a function of the precision of the test
procedure and partly the distribution on the market. The more ‘peaky’ and
concentrated the distribution of the market, the more sensible it is to have the cold
approach, with varying width bands, so that the models are not too bunched.

There is little awareness amongst consumers or retailers of how the band widths are
devised or vary, so that confusion of these actors is not a factor in the decision. It is
more related to Government objectives and common-sense criteria.

A final reason for keeping the label stable is that it aids monitoring of the market. A
powerful and simple description of the degree of market transformation is to show
the changes in the numbers of models, or sales, in each label category. This is more
complex to demonstrate, if the label categories have been changed each year.

There is no recommendation as to how the width of the categories should be
established, as this is a policy issue that is beyond the scope of the project,
and requires acceptance by the industry of the databases and analyses that
are required.

8.1.11 The location of the average
If the label is revised annually, the average EEI is close to the division between D
and E. This is not the centre of the EEI spread, as there is usually a desire, by
Government, to encourage developments towards more efficient, A-rated models.
Thus, the A category, in most circumstances is likely to have fewer qualifying
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models, than say the G category, at the outset. Consumers have stated a likelihood
of switching their purchase, if the model that they originally wanted to buy was found
to be very inefficient (ie an F or G-rated model). For this reason, it is also sensible to
make sure that there are a healthy number of appliances in these categories and
that they do not start off too sparsely. The numbers in the lowest categories should
diminish over time, particularly because of the existence of the ACEA voluntary
agreement.

If the label is not revised annually, but is fixed for several years, then the above
debate is even more important. The question to be addressed is, ‘Where should the
average be in five years’ time?’ If that average should then be between D and E,
then obviously, the present average is even lower down the scale, say between E
and F. A time period of five years is the planned timetable for the process of revising
the present Directive.

The rate of change of the efficiency of vehicles, due to improved technology, should
be substantial in the next few years due to the expected impact of the ACEA
agreement. The present and targeted levels of fuel consumption and carbon dioxide
emissions are given in Table 8.1, for new cars certified in the January 2000 listings
provided by the Vehicle Certification Agency. These are unweighted (not sales-
weighted) data, and are irrespective of fuel type.

The figures for a diesel car would be lower fuel consumption for equivalent carbon
dioxide emissions.

N) The recommendation is that, if the label is not going to be revised before
the effect of any new Directive in 2006, then the average on the UK market
is placed around the subdivision between E and F.

8.1.12 Printing the label and accuracy
The domestic appliance labels, because they are uniform across whole of the EU,
come in two parts (Figure 3.1). One part (in black) is specific to the appliance and is
enclosed with it and does not have any information that is language specific. The
other part (in colours) is language specific and is distributed separately to retailers by
their trade association.

The fuel economy label for cars is specific to the UK, so it can be distributed in one
part. One possibility is that the label is distributed by the manufacturer of the car, but
this requires each manufacturer to know to which country is going, even when it is
exported. This may be the situation with other paperwork and a convenient answer.

Alternatively, there has been some discussion about each retail outlet having a
colour printer and being able to download the relevant labels, when they are needed.
This would be an ideal situation, provided that the colour rendering of the printers is
sufficiently accurate. No information has been obtained about the likelihood of retail
outlets having access to the necessary hardware and software.

If the labels are printed by the individual showrooms, is this as a result of access to a
website that is provided by each manufacturer, by the Society of Motor
Manufacturers and Traders (SMMT) or by the Government? Different Member States
appear to be answering this question differently. This interlinks with who has a
responsibility to ensure that the information on the label is accurate and which logos
are on the label.
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With domestic appliances, the responsibility is the manufacturer’s to undertake the
test, incorporate the information on the label, print and distribute the label. This
process has resulted in some misinformation appearing on the labels (for instance,
the energy consumption, volume and EEI are internally inconsistent). These kinds of
errors can be difficult for Government to identify, particularly if there is no public
deposition of the test results, as with appliances.

One response, with appliances, has been for the European manufacturers’ trade
association (CECED) to set up an internal policing system: one member can report
another for inaccurate labels and the manufacturer that is wrong (either for an
inaccurate challenge or incorrect label) pays for the necessary tests. The
manufacturers of efficient models have been aggrieved by the false claims of some
of their competitors. There is some evidence that information is getting more
accurate.

An important consideration is to make sure that consumer confidence is maintained
throughout, otherwise the whole information package becomes devalued.

With cars, the Certificate of Conformity provides the deposited information, so it
should be easier for the Government to monitor the accuracy of the declarations. In
addition, the Government has a responsibility for producing guides that cover the
whole market – discussed below – so obtaining the information from the
manufacturers would help in this process and with monitoring generally.

N) The recommendation is that the distribution system for labels is
discussed in detail with the manufacturers and retailers.

8.2 Recommendations concerning guides
The Directive (Appendix 1) requires that a guide is available to consumers, free of
charge, which contains data for all new passenger cars on sale in the UK. The guide
has to, inter alia:

•  be updated, at least annually and cover the whole, new-car market;

•  have an alphabetical list, by make and model;

•  include the fuel type, fuel consumption and carbon dioxide emissions of each
model listed;

•  give a prominent listing of the 10 most fuel-efficient models;

•  include advice on how to reduce consumption and emissions through good
maintenance, careful driving and so forth;

•  explain the link between car use and greenhouse gas emissions.

8.2.1 Paper-based guides
The main version of the guide is likely to be paper-based and is to be produced by
each Member State in consultation with manufacturers. The guide has a potentially
influential role in informing consumers, especially at the pre-showroom stage. The
extent to which it fulfils this function will depend upon how widely it is made
available. If the only place to obtain a guide is at a showroom, this might seriously
limit the amount that consumers can be influenced: they will have obtained it too late.
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American research strongly supports the important early role of the guide and
particularly the need to make the guide available at outlets before the showroom:

‘…if the US Department of Energy (DOE) wants to improve the effectiveness of
the Gas Mileage Guide, much effort must be made to improve its visibility,
supplement dealer distribution, and get it into the hands of prospective new-
vehicle purchasers before they make decisions’ (Hill and Larsen 1990).

Only 4% of American new-car purchasers were using the guide at that stage,
whereas 57% said they would have done, if they had known about it.

O) The recommendation is that the guide is printed in generous numbers and
widely distributed through a range of outlets, in addition to car retail
showrooms.

The alphabetical listing required by the Directive is the simplest to print and to
access and is already in use in a number of Member States. The Vehicle
Certification Authority (VCA) in the UK provides the information required by the
Directive in its six-monthly publication New car fuel consumption and emission
figures. This is about 70 pages long and A5 size. Since July 1999, this has included
the ten best petrol and the ten best diesel vehicles. The VCA guide subdivides cars
by compliance with the different Euro standards for exhaust emission limits, which
enables those achieving the advanced standards ahead of schedule to be identified.
The VCA guide gives fuel consumption (in both metric l/100 km and imperial mpg)
for three cycles: urban, extra-urban and combined. In the consumer focus groups
there was some confusion about the difference between urban and extra-urban and
the conclusion (Chapter 6) was that data on the different driving cycles, as on the
SMMT-DETR label, was not seen as helpful by consumers. The VCA guide was not
tested with consumers, but the findings would probably be the same.

P) The recommendation is that the VCA guide is tested with consumers
together with ones that give clearer, simpler information, for instance just
the combined driving cycle.

As stated earlier, it is assumed that any information in the guide (beyond the
requirements of the Directive) is extracted from the detail of the label. Some Member
States, particularly those proposing a fuel economy label based on the appliances
label, will provide the energy efficiency ranking (A-G) given on the label for that
model, often with the information provided in the guide in the appropriate colour (the
A is green and the G is red). This appears to result in a useful, informative booklet,
though it has not been tested in the consumer surveys for this report.

What is not known is the extent to which consumers would be helped by listings in a
different format. Those based on some definition of ‘vehicle class’ might be desirable
from the consumer’s point of view, but because, as stated earlier, there is no agreed
definition of the different classes, this would not be possible at present.

The Commission advisory group MVEG (Motor Vehicle Expert Group consisting of
representatives from various MS) is currently looking into the definition of ‘class’.
This group considers questions relating to the segmentation of the passenger car
fleet within its work on Environmentally Enhanced Friendly Vehicles (EEV).

Q) The recommendation meantime is that the models are listed alphabetically
by manufacturer and not broken down into arbitrary classes.
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Even if the energy efficiency of the car is based on a normalising parameter, such as
area, it is not certain that this parameter needs to be included in the guide. It may not
be necessary to list the actual area of the car in the guide, or even on the label.

R) The recommendation is that the energy efficiency rating (A-G) is included in
the guide. The inclusion of other comparative variables, such as car size
(the product of length and width, in square metres) may be appropriate..

The best few models (Top Ten) have to be listed in the Guide as required by Annex
II of the Directive 1999/94/EC, but this is of limited value if it is the top ten from all
2,000 models. If the energy efficiency index and the relevant (car size) variable are
included in the guide then it would be possible to list the top ten models in each of a
number of (say) car size categories that are relevant to energy efficiency.

8.2.3 Web-based guides
The conclusions reached from the review reported in Chapter 4 are that paper-based
guides, though convenient, are not necessarily the best medium for enabling
consumers to compare cars in terms of fuel consumption and environmental factors.
A more inter-active medium, such as the web, provides the opportunity for the
consumer to search for the his/her particular combination of characteristics. Web-
based guides are becoming increasingly common and more user-friendly, with good
search and sort and (in some cases) comparison facilities. But there are as yet no
studies of the effectiveness of different designs.

Several Member States are experimenting with different methods of portraying the
information on the web and this experience could be pooled.

Whatever is introduced, it should be without prejudice to the introduction by the
Commission of a Community-wide Internet guide. Because the Member States will
each have a separate approach to compliance with this Directive, there will be limits
to the way in which the Commission’s website can display comparative information.
An individual vehicle model could be ranked completely differently in each country.
This will mean that the UK’s own website will be more influential.

S) The recommendation is that a study be set up to investigate the ways in
which variable selection, search, sort, filtering and comparison facilities on
appropriate data-bases may best be designed, for use on the internet, to
help consumers in choosing new cars.

8.3 Issues concerning posters
These have to be made available in the showroom, listing all the models available for
sale on that forecourt (Appendix 1 for details). They have to:

•  be a minimum size of 70 cm x 50 cm;

•  be easy to read;

•  have the cars grouped separately by petrol and diesel;

•  within each group, the models are to be ranked by CO2, with the lowest at the
top;

•  provide numerical details of fuel consumption and CO2;
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•  specified additional text;

•  be completely updated every six months.

This implies that retailers either have the same range of cars as other retailers (and
can share the same poster) or that on-site printing is available at this scale as well.
It should be noted that the same issues arise here as for guides; should the poster
display not only the energy-efficiency rating, but the variable (or class) to which like
vehicles belong in determining that rating?

The requirement to display a poster will be relatively easy for those franchises that
specialise in one make of car (64% of purchasers bought their cars at these outlets
in 1998, Lex 1999), as the posters will probably be supplied by the manufacturer.
Where the forecourt has more than one franchise (14%) or is independent (9%), the
provision of a poster will be more complex. If there is on-site printing, then the
information can be downloaded easily from the appropriate website.

Responsibility for ensuring that the posters are available from 18th January 2001
rests with the Government.

8.4 Environmental ranking schemes
In respect of environmental ranking schemes, the conclusion reached in Chapter 4
was that many of the weighting or scoring schemes used in ranking vehicles
according to their environmental characteristics appear (in the absence of more
detailed technical information) to be arbitrary.  In particular, it is not yet possible to
advocate the use of a system that scores air-quality-related environmental factors,
which are local in their effect, relative to climate-change inducing gases, mainly CO2.

T) The recommendation is that any ranking according to CO2 (or other climate-
change inducing gas) emissions be kept separate from a ranking according
to air-quality-related emissions

The EC emission limits for new cars are being introduced over time. Euro III is being
phased in from 1st January 2000, so there should soon be no cars which are solely
Euro II compliant. Euro IV is effective from 2005 (Table 1.2). For the foreseeable
future, all cars will be Euro III compliant; then some cars will become Euro IV
standard. This should be indicated on the labels, through the guides and, perhaps,
on the posters.

8.5 Other issues
The Directive covers the inclusion of similar information in other promotional material
(brochures, advertisements, and so forth), the need for there to be no other
competing labels and, in relation to the revisions to the Directive, the extension of the
scheme to used cars (Recital 6). The latter is a non-binding statement. None of
these have been covered in this report.
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Appendix 1:  EU Directive 1999/94EC

Community legislation in force

Document 399L0094

Directory chapters where this document can be found:
[ 16.20 - Dissemination of information
http://europa.eu.int/eur-lex/en/lif/reg/en_register_1620.html ]
[ 15.10.20.30 - Monitoring of atmospheric pollution
http://europa.eu.int/eur-lex/en/lif/reg/en_register_15102030.html]

399L0094
Directive /1999/94EC of the European Parliament and of the Council of 13
December 1999 relating to the availability of consumer information on fuel
economy and CO2 emissions in respect of the marketing of new passenger
cars
Official Journal L 012 , 18/01/2000 p. 0016 - 0023

Text:

DIRECTIVE 1999/94/EC OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 13 December 1999
relating to the availability of consumer information on fuel economy and CO2
emissions in respect of the marketing of new passenger cars

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,
Having regard to the Treaty establishing the European Community, and in particular
Article 175(1) thereof,
Having regard to the proposal from the Commission(1),
Having regard to the opinion of the Economic and Social Committee(2),
Acting in accordance with the procedure laid down in Article 251 of the Treaty(3),
(1) Whereas Article 174 of the Treaty requires prudent and rational utilisation of
natural resources; whereas the rational use of energy is one of the principal means
by which this objective can be achieved and environmental pollution reduced;
(2) Whereas the ultimate objective of the UN Framework Convention on Climate
Change is to achieve stabilisation of greenhouse gas concentrations in the
atmosphere at a level that prevents dangerous anthropogenic interference with the
climate system;
(3) Whereas under the Kyoto Protocol to the United Nations Framework Convention
on Climate Change agreed at the December 1997 Kyoto Conference, the
Community has accepted the target of reducing its emissions during the period 2008
to 2012 in respect of a basket of greenhouse gases by 8 % relative to 1990 levels;
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(4) Whereas in recognition of the importance of passenger cars as a source of CO2
emissions, the Commission has proposed a Community strategy to reduce CO2
emissions from passenger cars and to improve fuel economy; whereas in its
Conclusions of 25 June 1996 the Council welcomed the Commission's approach;
(5) Whereas information plays a key role in the operation of market forces; whereas
the provision of accurate, relevant and comparable information on the specific fuel
consumption and CO2 emissions of passenger cars may influence consumer choice
in favour of those cars which use less fuel and thereby emit less CO2, thereby
encouraging manufacturers to take steps to reduce the fuel consumption of the cars
that they manufacture;
(6) Whereas the presence of labels on used cars at the point of sale could influence
buyers of new passenger cars towards low consumption cars, since this
characteristic will be taken into account when the car is re-sold; whereas it is
therefore appropriate, in connection with the first review of this Directive, to consider
enlarging the scope to used cars covered by Commission Directive 93/116/EC of 17
December 1993 adapting to technical progress Council Directive 80/1268/EEC
relating to the fuel consumption of motor vehicles(4);
(7) Whereas it is therefore necessary to develop a fuel economy label for all new
passenger cars displayed at the point of sale;
(8) Whereas a fuel economy label should contain information on fuel consumption
and specific emissions of CO2 that have been determined in accordance with the
harmonised standards and methods laid down in Council Directive 80/1268/EEC of
16 December 1980 relating to the carbon dioxide emissions and fuel consumption of
motor vehicles(5);
(9) Whereas it is necessary that supplementary standardised information on the fuel
consumption and specific CO2 emissions of all versions on the new car market is
available in a suitable form both at the point of sale and from a designated body in
each Member State; whereas such information may be useful to consumers who
formulate their purchase decision before entering the showroom or who choose not
to use the services of a dealer or visit a showroom when purchasing a passenger
car;
(10) Whereas it is important that potential customers are made aware, at the point of
sale, of the most fuel efficient passenger car models available through that point of
sale;
(11) Whereas all promotional literature, and, as appropriate, all other promotional
material, used in the marketing of new passenger cars, should contain data on the
relevant fuel consumption and CO2 emissions for the passenger car models to which
it pertains,
HAVE ADOPTED THIS DIRECTIVE:

Article 1
The purpose of this Directive is to ensure that information relating to the fuel
economy and CO2 emissions of new passenger cars offered for sale or lease in the
Community is made available to consumers in order to enable consumers to make
an informed choice.

Article 2
For the purposes of this Directive:
1. "passenger car" means any motor vehicle of category M1, as defined in Annex II
to Directive 70/156/EEC(6) and which falls under the scope of Directive
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80/1268/EEC. It does not include vehicles falling under the scope of Directive
92/61/EEC(7) and special purpose vehicles as defined in the second indent of Article
4(1)(a) of Directive 70/156/EEC;
2. "new passenger car" means any passenger car which has not previously been
sold to a person who bought it for a purpose other than that of selling or supplying it;
3. "certificate of conformity" means the certificate referred to in Article 6 of Directive
70/156/EEC;
4. "point of sale" means a location, such as a car showroom or forecourt, where new
passenger cars are displayed or offered for sale or lease to potential customers.
Trade fairs where new passenger cars are presented to the public are included in
this definition;
5. "official fuel consumption" means the fuel consumption type-approved by the
approval authority in accordance with the provisions of Directive 80/1268/EEC and
mentioned in Annex VIII of Directive 70/156/EEC and attached to the EC vehicle
type-approval certificate or in the certificate of conformity. Where several variants
and/or versions are grouped under one model, the value to be given for fuel
consumption of that model shall be based on the variant and/or version with the
highest official fuel consumption within that group;
6. "official specific emissions of CO2" for a given passenger car means those
measured in accordance with the provisions of Directive 80/1268/EEC and
mentioned in Annex VIII of Directive 70/156/EEC and attached to the EC vehicle
type-approval certificate or in the certificate of conformity. Where several variants
and/or versions are grouped under one model, the values to be given for CO2 of that
model shall be based on the variant and/or version with the highest official CO2
emissions within that group;
7. "fuel economy label" means a label which contains consumer information
regarding the official fuel consumption and the official specific emissions of CO2 of
the car to which the label is attached;
8. "fuel economy guide" means a compilation of the official fuel consumption data
and official specific emissions of CO2 for each motel available on the new car
market;
9. "promotional literature" means all printed matter used in the marketing, advertising
and promotion of vehicles to the general public. It includes, as a minimum, technical
manuals, brochures, advertisements in newspapers, magazines and trade press and
posters;
10. "make" means the trade name of the manufacturer and is that which appears on
the certificate of conformity and the type-approval documentation;
11. "model" means the commercial description of the make, type, and, if available
and appropriate, variant and version of a passenger car;
12. "type", "variant" and "version" mean the differentiated vehicles of a given make
that are declared by the manufacturer, as described in Annex II.B to Directive
70/156/EEC, and uniquely identified by type, variant and version alphanumeric
characters.

Article 3
The Member States shall ensure that a label on fuel economy and CO2 emissions,
which is in accordance with the requirements described in Annex I, is attached to or
displayed, in a clearly visible manner, near each new passenger car model at the
point of sale.
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Article 4
Without prejudice to the establishment by the Commission of an Internet guide at
Community level, the Member States shall ensure that a guide on fuel economy and
CO2 emissions is produced in consultation with manufacturers on at least an annual
basis in accordance with the requirements of Annex II. The guide shall be portable,
compact and available free of charge to consumers upon request both at the point of
sale and also from a designated body within each Member State.
The authority or authorities referred to in Article 8 may cooperate in the preparation
of the guide.

Article 5
The Member States shall ensure that, for each make of car, a poster (or
alternatively, a display) is exhibited with a list of the official fuel consumption data
and the official specific CO2 emissions data of all new passenger car models
displayed or offered for sale or lease at or through that point of sale. This data shall
be displayed in a prominent position and in accordance with the format in Annex III.

Article 6
The Member States shall ensure that all promotional literature contains the official
fuel consumption and the official specific CO2 emission data of the passenger car
models to which it refers in accordance with the requirements of Annex IV.
Member States shall, as appropriate, provide for promotional material other than the
promotional literature referred to above to indicate the official CO2 emission data
and the official fuel consumption data of the specific car model to which it refers.

Article 7
The Member States shall ensure that the presence on labels, guides, posters or
promotional literature and material referred to in Articles 3, 4, 5 and 6 of other marks,
symbols or inscriptions relating to fuel consumption or CO2 emissions which do not
comply with the requirements of this Directive is prohibited, if their display might
cause confusion to potential consumers of new passenger cars.

Article 8
The Member States shall notify the Commission of the competent authority or
authorities responsible for the implementation and functioning of the consumer
information scheme described in this Directive.

Article 9
Any amendments which are necessary in order to adapt the Annexes to this
Directive shall be adopted by the Commission in accordance with the procedure set
out in Article 10 and following consultation with consumer organisations and other
interested parties.
In order to assist this adaptation process, each Member State shall transmit to the
Commission, by 31 December 2003, a report on the effectiveness of the provisions
of this Directive, covering the period from 18 January 2001 until 31 December 2002.
The format of this report shall be established in accordance with the procedure set
out in Article 10 not later than 18 January 2001.
Furthermore, the Commission shall, in accordance with the procedure laid down in
Article 10, take measures aiming at:
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 (a) further specifying the format of the label referred to in Article 3 by amending
Annex I;
 (b) further specifying the requirements concerning the guide referred to in Article 4
with a view to classifying new car models thus enabling a listing of the models
according to CO2 emissions and fuel consumption in specified classes including a
class for a listing of the most fuel efficient new car models;
 (c) establishing recommendations in order to enable the application of the principles
of the provisions on promotional literature referred to in the first paragraph of Article
6 to other media and material.

Article 10
Committee
The Commission shall be assisted by a committee composed of the representatives
of the Member States and chaired by a representative of the Commission.
The representative of the Commission shall submit to the committee a draft of the
measures to be taken. The committee shall deliver its opinion on that draft within a
time limit which the chairman may lay down according to the urgency of the matter.
The opinion shall be delivered by the majority laid down in Article 205 of the Treaty in
the case of decisions which the Council is required to adopt on a proposal from the
Commission. The votes of the representatives of the Member States within the
committee shall be weighted in the manner laid down in that Article. The chairman
shall not vote.
The Commission shall adopt the measures envisaged if they are in accordance with
the opinion of the committee.
If the measures envisaged are not in accordance with the opinion of the committee,
or if no opinion is delivered, the Commission shall, without delay, submit to the
Council a proposal relating to the measures to be taken. The Council shall act by a
qualified majority.
If, on the expiry of a period of three months from the date of referral to the Council,
the Council has not acted, the proposed measures shall be adopted by the
Commission.

Article 11
Member States shall determine the penalties applicable to breaches of the national
provisions adopted pursuant to this Directive. The penalties shall be effective,
proportionate and dissuasive.

Article 12
1. Member States shall bring into force the laws, regulations and administrative
provisions necessary to comply with this Directive by 18 January 2001. They shall
forthwith inform the Commission thereof.
When Member States adopt these provisions, they shall contain a reference to this
Directive or shall be accompanied by such reference at the time of their official
publication. The procedure for such reference shall be adopted by Member States.
2. Member States shall communicate to the Commission the text of the main
provisions of national law which they adopt in the field covered by this Directive.

Article 13
This Directive shall enter into force on the day of its publication in the Official Journal
of the European Communities.
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Article 14
This Directive is addressed to the Member States.

Done at Brussels, 13 December 1999.

For the European Parliament
The President
N. FONTAINE

For the Council
The President
S. HASSI

 (1) OJ C 305, 3.10.1998, p. 2 and OJ C 83, 25.3.1999, p. 1.
 (2) OJ C 40, 15.2.1999, p. 45.
 (3) Opinion of the European Parliament of 17 December 1998 (OJ C 98, 9.4.1999,
p. 252), Council Common
Position of 23 February 1999 (OJ C 123, 4.5.1999, p. 1) and Decision of the
European Parliament of 4 November 1999 (not yet published in the Official Journal).
 (4) OJ L 329, 30.12.1993, p. 39.
 (5) OJ L 375, 31.12.1980, p. 36. Directive as last amended by Commission Directive
93/116/EC.
 (6) Council Directive 70/156/EEC of 6 February 1970 on the approximation of the
laws of the Member States relating to the type-approval of motor vehicles and their
trailers (OJ L 42, 23.2.1970, p. 1). Directive as last amended by European
Parliament and Council Directive 98/91/EC (OJ L 11, 16.1.1999, p. 25).
 (7) Council Directive 92/61/EEC of 30 June 1992 relating to the type-approval of two
or three-wheel motor vehicles (OJ L 225, 10.8.1992, p. 72). Directive as amended by
the 1994 Act of Accession.

ANNEX I

DESCRIPTION OF THE LABEL ON FUEL ECONOMY AND CO2 EMISSIONS
The Member States must ensure, as a minimum, that all fuel economy labels in their
territory:
1. comply to a standardised format in order to allow greater recognition by
consumers;
2. are of a size of 297 mm × 210 mm (A4);
3. contain a reference to the model and fuel type of the passenger car to which they
are attached;
4. contain the numerical value of the official fuel consumption and the official specific
emissions of CO2. The value of the official fuel consumption is expressed in either
litres per 100 kilometres (l/100 km), or an appropriate combination of these and is
quoted to one decimal place. The official specific emissions of CO2 are quoted to the
nearest whole number in grams per kilometre (g/km).
Such values can be expressed in different units (gallons and miles) to the extent
compatible with the provisions of Directive 80/181/EEC(1).
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5. contain the following text regarding the availability of the guide on fuel
consumption and CO2 emissions: "A guide on fuel economy and CO2 emissions
which contains data for all new passenger car models is available at any point of
sale free of charge"
6. contain the following text: "In addition to the fuel efficiency of a car, driving
behaviour as well as other non-technical factors play a role in determining a car's
fuel consumption and CO2 emissions. CO2 is the main greenhouse gas responsible
for global warming"

 (1) Council Directive 80/181/EEC of 20 December 1979 on the approximation of the
laws of the Member States relating to units of measurement and on the repeal of
Directive 71/354/EEC (OJ L 39, 15.2.1980, p. 40).
Directive as last amended by Directive 89/617/EEC (OJ L 357, 7.12.1989, p. 28).

ANNEX II

DESCRIPTION OF THE GUIDE ON FUEL ECONOMY AND CO2 EMISSIONS
The Member States must ensure that the guide on fuel economy and CO2 emissions
contains, as a minimum, the following information:
1. a listing of all new passenger car models available for purchase within the
Member States on a yearly basis, grouped by makes in alphabetic order. If in a
Member State the guide is updated more than once a year, then the guide should
contain a listing of all new passenger car models available on the date of the
publication of this update;
2. for each model that appears in the guide, the fuel type, the numerical value of the
official fuel consumption and the official specific emissions of CO2. The value of the
official fuel consumption is expressed in either litres per 100 kilometres (l/100 km) or
kilometres per litre (km/l), or an appropriate combination of these, and is quoted to
one decimal place. The official specific emissions of CO2 are quoted to the nearest
whole number in grams per kilometre (g/km).
Such values can be expressed in different units (gallons and miles) to the extent
compatible with the provisions of Directive 80/181/EEC;
3. a prominent listing of the 10 most fuel-efficient new passenger car models ranked
in order of increasing specific emissions of CO2 for each fuel type. The listing must
contain the model, the numerical value of the official fuel consumption and the official
specific emissions of CO2;
4. advice to motorists that correct use and regular maintenance of the vehicle and
driving behaviour, such as avoiding aggressive driving, travelling at lower speeds,
anticipation braking, correctly inflating tyres, reducing periods of idling, not carrying
excessive weight, improve the fuel consumption and reduce the CO2 emissions of
their passenger car;
5. an explanation of the effects of greenhouse gas emissions, potential climate
change and the relevance of motor cars as well as a reference to the different fuel
options available to the consumer and their environmental implications based on the
latest scientific evidence and legislative requirements;
6. a reference to the Community's target for the average emissions of CO2 from new
passenger cars and the date of which the target should be achieved;
7. a reference to the Commission's guide on fuel economy and CO2 emissions on
the Internet, when available.
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ANNEX III

DESCRIPTION OF THE POSTER TO BE DISPLAYED AT THE POINT OF SALE
The Member States must ensure that the poster(s) meets, as a minimum, the
following requirements:
1. the poster is a minimum size of 70 cm × 50 cm;
2. the information in the poster is easy to read;
3. the passenger car models are grouped and listed separately according to fuel type
(e.g. petrol or diesel).
Within each fuel type, models are ranked in order of increasing CO2 emissions, with
the model with the lowest official fuel consumption being placed at the top of the list;
4. for each passenger car model in the list the make, the numerical value of the
official fuel consumption and the official specific emissions of CO2 are given. The
value of the official fuel consumption is expressed in either litres per 100 kilometers
(l/100 km), kilometers per litre (km/l), or an appropriate combination of these, and is
quoted to one decimal place. The official specific emissions of CO2 are quoted to the
nearest whole number in grams per kilometre (g/km).
Such values may be expressed in different units (gallons and miles) to the extent
compatible with the provisions of Directive 80/181/EEC.
A suggested format is shown below:
>PIC FILE= "L_2000012EN.002202.EPS">
5. the poster contains the following text regarding the availability of the guide on fuel
economy and CO2 emissions: "A guide on fuel economy and CO2 emissions which
contains data for all new passenger car models is available at any point of sale free
of charge;"
6. the poster contains the following text: "In addition to the fuel efficiency of a car,
driving behaviour as well as other non-technical factors play a role in determining a
car's fuel consumption and CO2 emissions. CO2 is the main greenhouse gas
responsible for global warming;"
7. the poster will be completely updated at least every six months. Between two
updates, new cars will be added to the bottom of the list.

ANNEX IV

THE PROVISION OF DATA ON FUEL CONSUMPTION AND CO2 EMISSIONS IN
PROMOTIONAL LITERATURE
The Member States must ensure that all promotional literature contains the official
fuel consumption and official specific CO2 emissions data of the vehicles to which it
refers. This information should, as a minimum, meet the following requirements:
1. be easy to read and no less prominent than the main part of the information
provided in the promotional literature;
2. be easy to understand even on superficial contact;
3. official fuel consumption data should be provided for all different car models to
which the promotional material covers. If more than one model is specified then
either the official fuel consumption data for all the models specified is included or the
range between the worst and best fuel consumption is stated. Fuel consumption is
expressed in either litres per 100 kilometers (l/100 km), kilometers per litre (km/l) or
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an appropriate combination of these. All numerical data are quoted to one decimal
place.
Such values may be expressed in different units (gallons and miles) to the extent
compatible with the provisions of Directive 80/181/EEC.
If the promotional literature only contains reference to the make, and not to any
particular model, then fuel consumption data need not be provided.

End of the document

Document delivered on: 11/03/2000
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Appendix 2:  Exhibits: examples of guides on web-sites

Exhibit 1 Web page from Car Quest Great Britain
Opening Invitation

Exhibit 2 Web page from Top Gear
Car Search Menu

Exhibit 3 Web page from Australian Government
Advanced Search facility

Exhibit 4 Web page from US Consumer Reports
Search Facility

Exhibit 5 Web page from USA Department of Energy
Vehicle Type Selection

Exhibit 6 Web page from USA Environmental Protection Agency
Side-by-Side Comparison

Exhibit 7 Web page from Car Quest Great Britain
Side-by-Side Comparison

Exhibit 8 Web page from Vehicle Certificate Agency
Vehicle Excise Duty Calculator

Exhibit 9 Web page from American Council for Energy Efficiency Economy
Classification by Vehicle Type of the Best Ranked Model

Exhibit 10 Web page from California Air Resources Board
Classification by Emission Standard

Exhibit 11 Web page from California Air Resources Board
Under Bonnet Emission Label used in California
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Appendix 3:  Focus group protocol

1.1 Understand decision process
•  Search criteria – what is important when choosing, how are comparisons made?
•  What information is used
•  Which information is trusted, most valuable, easiest to obtain, understand
•  State of mind on arrival at dealership
•  Interaction with sales staff
•  Information search at the dealership
•  Final decision

1.2 Fuel economy/environmental factors
•  Awareness of fuel economy differences, environmental impacts
•  Why/why not a factor in decision-process

1.3 Labelling and information
•  Attitudes to fuel economy/environmental labelling, information
•  What kind of info should be available
•  Who should produce it
•  Attitudes to poster, internet, booklet, label
•  Would a label make you switch – in what way – another model, another

manufacturer

1.4 Present the labels
2 labels for differently efficient vehicles  - suggest ford focus and vauxhall vectra as
SMMT label. For each ask about understandings of the various bit of info – what is
useful etc.

1.Start with SMMT label
2. Then version of US label

Then versions of EU label :
3. Fuel Comparative label – all cars
4. Fuel Comparative label – same sized (CO2 and costs)
5. CO2 Comparative label – all cars (CO2, costs and environmental ranking)
6. Two step label

Then discuss which they like the best overall
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Appendix 4:  Hypothetical labels shown to Focus Groups
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Appendix 4:  Hypothetical labels shown to Focus Groups
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Fuel economy Passenger car
Make

Model

Version

Fuel type

Transmission type

Land Rover

Freelander

1.8, 3 door

Petrol

Manual

Fuel consumption
measured according to the test of Directive 93/116/EC.

The actual fuel consumption may differ from this due to

driving behaviour as well as other non-technical factors

CO2 emissions
CO2 is the main greenhouse gas responsible for

global warming.

10,2 litres / 100 km

27.6 miles per gallon

248 grams / km

Fuel consumption comparison
Comparison of the fuel consumption of this car with the average of all other cars

on the UK market.

Fuel costs

Fuel costs for 10,000 miles or 16,000 km
(average distance for 1 year)

Fuel costs for 30,000 miles or 48,000 km
calculated on base of a fuel price of Euro 1,2 / litre or 75 pence / litre

Euro 1741 = £1153

Euro 5223 = £3459

Further information

A free guide on fuel economy and CO2 emissions

which contains data for all new passenger car models

is available at any point of sale and on the web at

www.databases.detr.gov.uk/fuelcon/index.asp.

Directive 99/XX/EC: Availabili

on fuel economy and CO2-emis

marketing of new passenger cars

A: > 25 % less

B: 15 - 25 % less

C:  5 - 15 % less

D: 5 % less - 5 % more

E:  5 - 15 % more

F: 15 - 25 % more

G: > 25 % more

17% more
F

 than average
I Oxford University

 Sterling

 Sterling

ty of consumer information

sions in respect of the

.
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Fuel economy Passenger car
Make

Model

Version

Fuel type

Transmission type

Rover

Mini

1.3

Petrol

Manual

Fuel consumption
measured according to the test of Directive 93/116/EC.

The actual fuel consumption may differ from this due to

driving behaviour as well as other non-technical factors

CO2 emissions
CO2 is the main greenhouse gas responsible for

global warming.

6.6 litres / 100 km

43 miles per gallon

164 grams / km

CO2 emission comparison
Comparison of the CO2 emissions of this car with the average of all other cars on

the UK market.

Fuel costs

Fuel costs for 10,000 miles or 16,000 km
(average distance for 1 year)

 Fuel costs for 30,000 miles or 48,000 km
 calculated on base of a fuel price of Euro 1,2 / litre or 75 pence / litre

Euro 1110 = £740 St

Euro 3330 = £2220 S

Further information

A free guide on fuel economy and CO2 emissions

which Contains data for all new passenger car models

is available at any point of sale and on the web at

www.databases.detr.gov.uk/fuelcon/index.asp

Directive 99/XX/EC: Availability

on fuel economy and CO2-emissio

marketing of new passenger cars.

A: > 25 % less

B: 15 - 25 % less

C:  5 - 15 % less

D: 5 % less - 5 % more

E:  5 - 15 % more

F: 15 - 25 % more

G: > 25 % more

20% less
B

 than average
CI Oxford University

erling

terling

 of consumer information

ns in respect of the
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Fuel economy Passenger car
Make

Model

Version

Fuel type

Transmission type

Land Rover

Freelander

1.8, 3 door

Petrol

Manual

Fuel consumption
measured according to the test of Directive 93/116/EC.

The actual fuel consumption may differ from this due to

driving behaviour as well as other non-technical factors

CO2 emissions
CO2 is the main greenhouse gas responsible for

global warming.

10,2 litres / 100 km

27.6 miles per gallon

248 grams / km

Fuel consumption comparison
Comparison of the fuel consumption of this car with the average of other cars of

the same size on the UK market.

Fuel costs

Fuel costs for 10,000 miles or 16,000 km
(average distance for 1 year)

Fuel costs for 30,000 miles or 48,000 km
calculated on base of a fuel price of Euro 1,2 / litre or 75 pence / litre

Euro 1741 = £1153

Euro 5223 = £3459

Further information

A free  guide on fuel economy and CO2 emissions

which contains data for all new passenger car models

is available at any point of sale and on the web at

www.databases.detr.gov.uk/fuelcon/index.asp.

Directive 99/XX/EC: Availabili

on fuel economy and CO2-emis

marketing of new passenger car

A: > 25 % less

B: 15 - 25 % less

C:  5 - 15 % less

D: 5 % less - 5 % more

E:  5 - 15 % more

F: 15 - 25 % more

G: > 25 % more

14% more
E

 than average
ECI Oxford University

 Sterling

 Sterling

ty of consumer information

sions in respect of the

s.
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Fuel economy Passenger car
Make

Model

Version

Fuel type

Transmission type

Rover

Mini

1.3

Petrol

Manual

Fuel consumption
measured according to the test of Directive 93/116/EC.

The actual fuel consumption may differ from this due to

driving behaviour as well as other non-technical factors

CO2 emissions
CO2 is the main greenhouse gas responsible for

global warming.

6.6 litres / 100 km

43 miles per gallon

164 grams / km

Fuel consumption comparison
Comparison of the fuel consumption of this car with the average of other cars of

the same size on the UK market.

Fuel costs

Fuel costs for 10,000 miles or 16,000 km
(average distance for 1 year)

Fuel costs for 30,000 miles or 48,000 km
calculated on base of a fuel price of Euro 1,2 / litre or 75 pence / litre

Euro 1110 = £740 S

Euro 3330 = £2220

Further information

A free guide on fuel economy and CO2 emissions

which contains data for all new passenger car models

is available at any point of sale and on the web at

www.databases.detr.gov.uk/fuelcon/index.asp

Directive 99/XX/EC: Availabili

on fuel economy and CO2-emis

marketing of new passenger car

A: > 25 % less

B: 15 - 25 % less

C:  5 - 15 % less

D: 5 % less - 5 % more

E:  5 - 15 % more

F: 15 - 25 % more

G: > 25 % more

12% more
E

 than average
ECI Oxford University

terling

 Sterling

ty of consumer information

sions in respect of the

s.
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Fuel economy Passenger car
Make

Model

Version

Fuel type

Transmission type

Rover

Mini

1.3

Petrol

Manual

Fuel consumption
measured according to the test of Directive 93/116/EC.

The actual fuel consumption may differ from this due to

driving behaviour as well as other non-technical factors

CO2 emissions
CO2 is the main greenhouse gas responsible for

global warming.

6.6 litres / 100 km

43 miles per gallon

164 grams / km

Fuel consumption comparison

Range of consumption for all cars on the UK

market

Range of consumption of

other cars the same size

This car compared to

average of other cars the

same size

Fuel costs

Fuel costs for 10,000 miles or 16,000 km
(average distance for 1 year)

Fuel costs for 30,000 miles or 48,000 km
calculated on base of a fuel price of Euro 1,2 / litre or 75 pence / litre

Euro 1110 = £740

Euro 3330 = £222

Further information

A free guide on fuel economy and CO2 emissions

which contains data for all new passenger car models

is available at any point of sale and on the web at

www.databases.detr.gov.uk/fuelcon/index.asp.

Directive 99/XX/EC: Availa

on fuel economy and CO2-e

marketing of new passenger

A least consuming

B

C

D average

E

F

G most consuming

s

s

E – 12 percent more
A: > 25 % les
B: 15 - 25 %
C: 5 - 15 % les
D: average
E:  5 - 15 % more
F: 15 - 25 % more
G: > 25 % more
ECI Oxford University

 Sterling

0 Sterling

bility of consumer information

missions in respect of the

 cars.
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Appendix 5:  Sample characteristics

1.1 Focus groups
Six focus groups were conducted between November 1999 and February 2000. One
of these was with dealers and the rest were with new buyers of private vehicles
(rather than fleet managers and those buying their vehicle for business use). All
purchases had been made in the last two years. Two of the meetings with new car
buyers were conducted in Edinburgh. The rest were held in Oxfordshire. Each group
was composed of between 6-9 individuals and lasted for at least one and a half
hours. Respondents were paid between £10 and £20 for their time. Although a mix of
all ages and backgrounds were present at the meetings it was judged that there was
a slight overrepresentation of retired individuals.

1.2 Questionnaire
A marketing company, Sample Surveys, was commissioned to conduct the
questionnaire. The questionnaire was designed by the ECI and then piloted and
conducted, over the phone, in April 2000. The sample was composed of 278
individuals all of whom had bought a new passenger car for personal use in the
previous 2 years, taken from a geographically representative, monthly OMNIBUS
sample of 1,000 motorists.  A comparison of the age distribution in the sample with
the national distribution of new car buyers (1998 figures, Lex Motoring Survey) is
shown in Figure 1.

Figure 1: Comparison of age distributions
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The sample is underrepresented for younger individuals and slightly over
represented in each of the older age groups, however as the relative proportions
were the same the sample was judged to be a reasonable match to population of
new cars buyers.  Socio-economic data for the population of new car buyers was not
available at the time of writing. However, a comparison is possible with the general
population is shown in Figure 2.

Figure 2: Comparison of socio-economic group
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socio-economic groups and under represented amongst the lower ones. Again, this
is a perennial feature of smaller samples: older people from higher socio-economic
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reasonable to assume that buyers of new passenger cars are also better off and
older than the general population - hence our sample is skewed in the right direction
and probably gives a reasonable match to the population of new passenger car
buyers.

Issues of sample size

Statements based on statistics are always an estimate within a certain margin of
error of the situation in the actual population. The larger the sample, the smaller the
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Table 1 : Sampling error by sample size (from DeVaus, 1993: pg 71)

Sampling error % Sample size
1.0 10000
1.5 4000
2 2500
2.5 1600
3 1100
3.5 816
4 625
4.5 494
5 400
5.5 330
6 277
6.5 237
7 204
7.5 178
8 156
8.5 138
9 123
9.5 110
10 100

A sample of 278 has a sampling error of + or – 6%. This means that if 50% of the
sample answered in a particular way the true range in the actual population of new
car buyers is between 44 and 56%.  The more skewed the response the smaller the
margin of error – if 90% of the sample answered in a particular way the true range
would be between 93 and 87%.

Although it is always desirable to have a larger sample the table shows that
incremental increases in sample size produce diminishing improvements in sampling
error. Indeed, in this instance, to halve the error the sample size would have had to
have quadrupled. Given available financial resources this was not an option.
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Appendix 6:  New car buyers questionnaire

Ask to speak to named respondent.

Good evening.  My name is ……… and I am calling from Sample Surveys.  You
were kind enough to help us with our Omnicar study in the past and you indicated
that you would be willing to take part in further research.  We are currently
conducting a amongst people who have purchased cars from new in the last three
years.  The interview takes no longer than 10 minutes and all the answers you
provide will remain strictly confidential.  Would you be able to answer a few
questions now or should I call back at a time more convenient to you?

QA. Firstly can I just check, have you or any member of your
household purchased a new car within the last three years?  By new car we
mean that you were the first owner of the car.

Yes – myself 1 ! CONTINUE
Yes – someone else 2 ! ASK TO SPEAK TO

THAT PERSON
No 3 ! THANK

AND CLOSE

QB. How many cars have you bought from new in the last three years?

One 1
Two 2
Three 3
More than three 4

What you bought

IF MORE THAN ONE CAR PURCHASED IN THE LAST THREE YEARS
For the purposes of this research, when we talk about the car you purchased I would
like you to think only of the one you most recently bought from new.

1. What is the make and model of the car you bought?  (By make and model we
mean for example ‘Ford Escort’)

1a. Does the car run on petrol or diesel?

Petrol 1
Diesel 2

1b. And could you tell me what class the car is?

1c. And could you tell me the size of the engine in your car?
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How you chose it

2. I am now going to read out a list of car characteristics.  For each I would like you
to tell me how important each was when choosing which car to buy?  So
firstly……….  Would say it was………..?
RANDOMISE

Very Important Quite important Important Not very important Not important (Don’t know)

Brand
Appearance
Price
Physical size of the
car
Engine size
Reliability
Resale Value
Finance package
Recommendation
Fuel Economy
Fuel Type
(diesel/petrol)
Safety
Internal space
Environmental impact
Comfort
Other (please
specify)
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3. I am going to read out another list now.  This time the list contains types and
channels of information you may or may not have considered when choosing
which new car to purchase.  For each I would like you to tell me how important
each one was in the decision. So firstly……….  Would say it was………..?

RANDOMISE

Very
Important

Quite
important

Important Not very
important

Not
important

Not
used

(Don’t
know)

Websites
Magazines (e.g. What car)
Manufacturers’ Brochures
Newspapers
Posters
Government guides
Reputation
Recommendation from
friend or colleague
TV programmes (e.g. Top
Gear)
Own observation in
showroom
Sales-staff
Other (please specify)

4. Which of these would you say can be most trusted when making such a
decision?
PROMPT AS PER PRE-CODES SINGLE CODE

Websites
Magazines (e.g. What car)
Manufacturers’ Brochures
Newspapers
Posters
Government guides
Reputation
Recommendation from
friend or colleague
TV programmes (e.g. Top
Gear)
Own observation in
showroom
Sales-staff
Other (please specify)
(Don’t know)

5. And which these would you say can be least trusted when making such a
decision?
PROMPT AS PER PRE-CODES SINGLE CODE [EXCLUDE

MENTION AT Q4]
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Websites
Magazines (e.g. What car)
Manufacturers’ Brochures
Newspapers
Posters
Government guides
Reputation
Recommendation from
friend or colleague
TV programmes (e.g. Top
Gear)
Own observation in
showroom
Sales-staff
Other (please specify)
(Don’t know)

6. Approximately how many different models of car did you seriously consider
before finally deciding?

One
Two
Three
Four 
Five
More than five
Don’t know

7. Which classes of car did you consider whilst deciding which car to buy?
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In the showroom

8. How many showrooms did you visit?

None 1 ! Go to Q12
One 2 ! Go to Q9
Two 3 ! Go to Q9
Three 4 ! Go to Q9
Four 5 ! Go to Q9
Five 6 ! Go to Q9
More than five 7 ! Go to Q9

9. When you entered the showrooms, to what extent would you say you compared
the technical specifications of cars? By technical specifications we mean such
things as fuel, consumption, power, boot capacity, colour, etc.  We do not mean
price.  So would you say you considered technical specifications…….?

A lot 1
A little 2

Somewhat 3
Or not at all 4
(Don’t know) 5

10. Did you change your mind at all about what you wanted whilst in the showroom?

Yes 1
No 2

11. How much did the showroom sales staff influence you in the model that you
finally bought?  Would you say they influenced you………?

A lot 1
A little 2

Somewhat 3
Or not at all 4
(Don’t know) 5
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Your attitudes

ASK ALL
12. I am going to read out some statements that car owners have made.  For each

one I would like you to tell me the extent to which you agree with it.  So
firstly…….  Would you say you……?

RANDOMISE

Agree
 Strongly

Agree
Slightly

Neither Agree
 or Disagree

Disagree
 Slightly

Disagree
 Strongly

(Don’t
know)

Running costs are important to me
in my car choice
The environmental impact of my
choice of car was important for me
The differences in fuel
consumption between cars of the
same size are insignificant
I would trust manufacturers figures
on fuel consumption
I would trust government figures
on fuel consumption
Its important for me to help the
government with its efforts to stop
global warming

Reaction to a fuel consumption label
13. Cars of exactly the same size can vary in their miles per gallon by a factor of 2.

The government is thinking of labeling cars so that this will be clearer. Imagine
that the car you were interested in was labeled as very inefficient compared to
other cars the same size and that alternatives were more or less the same price.
How likely are you to?”

Very likely Quite likely Unsure Quite Unlikely Very Unlikely (Don’t know)

Stick with the same car
anyway
Buy a more efficient version
within  the same model
family  (e.g. a 1.3 VW Polo
rather than a 1.6)

Buy a more efficient car in
the same class from a
different manufacturer (e.g. a
1.3 VW Polo rather than a
1.3 Vauxhall Astra)

Buy a car from a different
class (e.g. a supermini rather
than a saloon)



Choosing cleaner cars                                                                                  Appendix 6

                                                                                                                                                                    
TRI Napier University A6 - 7 ECI Oxford University

Other (please state):

Quiz: multiple choice

14. Which of the three factors that I am about to read out would you say is the main
cause of global warming?
READ OUT

The Ozone Hole 1
Carbon dioxide emissions 2
Heat produced by burning fossil fuels 3
(Don’t know) 4

15. What would you say is the main cause of rising CO2 emissions?  Would you say
it is..?

Burning fossil fuels 1
Deforestation 2
Or industrial pollution 3

(Don’t know) 4

16. And in your opinion what is the most effective way to reduce CO2? Would you
say it is..?

Plant trees 1
Clean up exhaust and industrial pollution 2
Burn less fuel 3

(Don’t know)
4

Demographics
Finally I would like to ask you a few classification questions.

17. How many people currently live in your household?

One 1 ! Go to Q19
Two 2 ! Go to Q18
Three 3 ! Go to Q18
Four 4 ! Go to Q18
Five 5 ! Go to Q18
More than five 6 ! Go to Q18

ALL WITH MORE THAN ONE PERSON LIVING IN HOUSEHOLD.  OTHERS GO
TO Q19
18. How many children aged 16 years or under are there living in your household?
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One 1
Two 2
Three 3
More than three 4

19. What is your annual gross household income?

Up to £5,000 1
£5,000-£9,999 2
£10,000-£19,999 3
£20,000-£29,999 4
£30,000-£39,999 5
£40,000-£49,999 6
£50,000 or above 7
(Refused) 8

20. Socio-economic group

21. Which of the following age bands do you fit into?

18-24 1
25-34 2

35-44 3
45-54 4
55-64 5
65+ 6
(Refused) 7

22. Gender

Male
Female

THANK & CLOSE
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Appendix 7:  The FISITA scheme for classifying cars

The definitions shown here for a proposed car classification scheme are taken
from the FISITA (1999) report on global segment production trends.  Some
refinements introduced in an AA document reporting on the scheme (private
communication) are also shown.

This method of classification is presented for information only, and does not form
part of any recommendation in this report.

Fisita
Designation
(segment)

AA
Designation
(category)

Description Typical Examples

A  Minis 1  City Car •  Normally less than 1000 cc
•  Miniature body style
•  Normally two door
•  Length not normally exceeding

3.05 m (10 ft)

Rover Mini,
Fiat Seicento,
Suzuki Wagon R

B Small 2  Super Mini •  Normally 1000 to 1500 cc
•  Larger body style than Mini/City

car
•  Length not normally exceeding

3.745 m (12.5 ft)
•  Performance greater than

Mini/City car
•  More variety of trims

Renault Clio,
Nissan Micra

C Lower
medium

3  Small family
car

•  Normally less than 1300 to 2000
cc

•  Length of saloon version not
normally exceeding 4.23 m (14
ft)

Volkswagen Golf,
Toyota Corolla

D Upper
medium

4  Large family
car

•  Normally less than 1600 cc to
2800 cc

•  Length of saloon version not
normally exceeding 4.47 m (15
ft)

Ford Mondeo,
Vauxhall Vectra

E Executive 5  Executive
car

•  Normally 2000 cc to 3500 cc
•  Body generally bigger than

Large family
•  Normally four- door
•  Length of saloon not normally

exceeding 4.8 m (16 ft)
•  More luxuriously appointed

Volvo V80/S80,
Mercedes Benz C-
class

F Luxury 6  Luxury car •  Normally over 3500 cc
•  Most luxurious available

Mercedes Benz S-
class,
Jaguar saloon

G Sports 10 Sports •  Includes Sports saloons, coupes
and roadsters

•  Separate developments not a
modification of a standard range

Rover MGF,
Ferrari models,
Jaguar XJS
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SUV Sports
Utility

9 SUV •  Sports Utility Vehicle with 4
wheel drive and off-road
capability

Land Rover
Discovery,
Toyota RAV4
Also includes small
less rugged, lighter
4wd vehicles such as
Daihatsu Terios in
Asia, multi-utility
vehicles such as
Mahindra & Mahindra
jeeps and the Toyota
Utility Vehicle
(Kijang) are
categorised as
SUVs, as this is how
they would compete
overseas and what
manufacturers would
consider basing
competitor vehicles
on in those markets

MPV 7 Large MPV •  2wd or 4wd high roofed two-box
estate cars seating at least 7
people

•  Often characterised by much
higher driving position than a
standard vehicle

Chrysler Voyager,
Renault Espace
Not C segment
MPVs such as the
Renault Megane
Scenis or A segment
MPVs such as the
Daihatsu Move

(was
included in
C)

8 Small MPV •  Description as for large MPV but
seating capacity normally limited
to 5 seats

•  Based on small family car
platform

Megane Scenic,
Vauxhall Zafira

Source: FISITA (1999)
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