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0 Background

0.1 Aim and Background of the Case-Study

This case study is part of the project *Active Implementation of the proposed Direc-
tive on Energy Efficiency’ (AID-EE), which was initiated to support a successful
implementation of the directive on Energy Efficiency and Energy Services and is
supported within the framework of the Intelligent Energy for Europe (EIE) Pro-
gramme of the European Commission. The project is led by the Dutch consultancy
Ecofys’. The main aim is to reconstruct and analyse the policy implementation
processes in energy efficiency policies for the purpose of identifying and explaining
key factors behind successes and failures. Based on the findings of about 20 ex-post
case studies it will support an active dissemination of knowledge on implementa-
tion, monitoring and evaluation of policy instruments in the field of energy effi-
ciency improvement. Within this framework, this case study focuses on the trans-
port sector, which is an important field of action for energy efficiency measures. It
will be published in the appendix of the final project report. Within the AID-EE
Project this case study deals with the evaluation of the agreement between the
European Commission and the European Automobile Manufacturers Association
(ACEA) to voluntary reduce CO, emissions from new passenger cars by 25 percent
until 2008 (compared to 1995).

0.2 Methodology of Evaluation

The AID-EE project follows an evaluation approach called ‘policy theory based
evaluation’. The general principle is that a likely theory is drawn up on how the
policy instrument should achieve its targeted effect in terms of energy efficiency
improvement or energy savings. It has been applied and tested mainly in the United
States (for a literature review see Harmelink/Joosen, 2005). Its focus is to gain in-
sight in the chain of cause-impact relationships that eventually has to lead to energy
savings.

Application of the theory-based approach means that the whole policy implementa-
tion process is unravelled to evaluate the effectiveness and efficiency of the differ-
ent steps of the implementation process. Through this unravelling insight is gained
on ‘where something went wrong in the process of policy design and implementa-
tion” and ‘where the keys are for improving the effectiveness and efficiency’.
Hence, detailed bottom-up information is needed.
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The methodologies used for the assessment within the ‘theory-based policy evalua-
tion” includes the following steps: After describing and characterising the instru-
ment (chapter 1) all explicit and implicit assumptions about the cause-impact rela-
tion leading to energy efficiency improvements are identified (chapter 2). This in-
cludes the translation of the cause-impact relations to concrete indicators. An indi-
cator is drawn up to “measure” if the relation actually took place. In a last step,
success and fail factors will be identified for each cause-impact relation. The cause-
impact relationships and indicators are summarised in a flowchart and have been
discussed in interviews? with stakeholders in order to verify the theory.

The evaluation of the ACEA® Agreement is not a full ex-post evaluation: As the
time horizon is 10 years (1998-2008) only the intermediate target of the year 2003
can be evaluated. Moreover, due to the ongoing process and recent negotiation be-
tween the European Commission and the Automobile Industry, there have been dif-
ficulties in gaining information about the process and success and failure factors in
interviews. It must be considered that the ACEA Agreement is a highly political is-
sue. Therefore, there are certain limits in a “policy theory based evaluation’ of this
instrument.

However, in addition to literature analysis and the use of specific studies regarding
cost efficiency and results of the measures in the passenger car sector, nine inter-
views with relevant stakeholders were carried out in January 2006. These were used
to gather information, verify the cause impact relation as well as indicators and
success and fail factors. A list of interview partners can be found in the references.
It is referred to the interviews by stating the name in parentheses (without year).
Due to the above-described situation and the competitiveness of the automobile
market, it was especially difficult to get information from the automobile producing
companies that are in charge to implement the agreement. Thus, some interviewees
did not want to be cited directly. In this case, the information is used and can be
proved by an anonymous protocol but no reference is given. In addition, several
stakeholders who participated in the design of the instrument are not longer work-
ing in their position. Therefore, former representatives of the European Commis-
sion and the European Parliament were interviewed, too.
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1 Characterization of the instrument

1.1 Targets, including relation to end-use sector
and relation to national Kyoto target

In 1998, a voluntary agreement has been concluded between the European Com-
mission and the European Automobile Manufacturers Association (ACEA — Asso-
ciation des Constructeurs Européen d’ Automobiles) dealing with the environmental
problem of CO, emissions from passenger cars*. This is a product related agree-
ment aiming at reducing CO, emissions from passenger cars. Emissions from the
transport sector and especially from passenger cars contribute significantly to cli-
mate change and are not expected to decrease significantly in the next years.
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From 1990 to 1999 there have been an increase in CO, emissions in the member
states of the International Energy Agency (IEA)° of about 500 Million tons of CO,
(see figure 1). Even if major drivers are air transport and goods transport, passenger
cars contribute significantly to the total CO, emissions in the transport sector.
Hence, already in 1991, there has been a discussion about measures to limit CO,
emissions from passenger cars. The Commission was instructed to develop propos-
als on this issue. Different ideas from the EU member states emerged, but no con-
sensus could be reached (Keay-Bright 2000: 18). In 1995 the European Commis-
sion proposed a strategy to reduce CO, emissions from passenger cars. Therein, the
voluntary agreement with the automotive industry was a main element.

The strategy, approved by the European governments in 1996, does not aim at a to-
tal decrease of CO, emissions but on a reduction on average for newly registered
passenger cars by 2005 to 120g CO,/km, latest by 2010. There is a link to the EU’s
target under the Kyoto Protocol of an 8 percent reduction of CO, emissions by
2008 through the European Climate Change Programme (ECCP) but no direct rela-
tion between the targets has been established. Within the strategy, the ACEA
Agreement can be considered as most important pillar in terms of its ability to af-
fect large-scale CO,-reductions. Similar arrangements have been made with Japa-
nese and Korean car producers. The aim of the ACEA Agreement is to achieve an
average reduction of CO, emissions from new passenger cars of 25 percent by 2008
(compared to 1995). This corresponds to an average reduction from 186g CO,/km
to 140g CO,/km. The additional 20g reduction should be achieved through fuel
consumption labelling of cars and fiscal measures (see chapter 1.6).

o9 - ! - o0
Timeframe Target
2000 Introduction of cars emitting less than 120g CO,/km.
2003 Interim target: 165-170g CO,/km for the average of EU new car sales

(9-11% reduction of CO, emissions compared to 1995)

2008 Final target: 140g CO,/km for the average of EU new passenger car
sales (25% reduction of CO, emissions compared to 1995)

Source: based on ACEA (2002)

At the beginning ACEA was not very enthusiastic about a EU-wide agreement as
some voluntary commitments were already in force at national level (e.g. Germany,
France and Sweden). They offered a CO, reduction to 167 g CO,/km, but the Euro-
pean Institutions rejected that offer as too low. The European Parliament had tried
to set a more ambitious target of 90g/km as a fixed value for the automobile indus-
try: “A Greenpeace-campaign about the 3-litre-car had had a certain influence on
the political discussion at that time and the Parliament was of the opinion that a
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target of 90g/km would be technically feasible” (Lange). However, it was not pos-
sible to agree on that very ambitious objective. In order to prevent legislation,
ACEA started to negotiate. The Commission tried to exert pressure by presenting
legal options concerning CO, emissions of new passenger cars. Hence, the ‘140g
target’ is a compromise between industry and the EU.

As a civil-law contract between public and private actors is not applicable on Euro-
pean level, ACEA published a self-commitment (ACEA 1998). In response to that
commitment, the European Commission agreed on a Communication
(1999/125/EC) stating that the targets are accepted and no other measures would be
taken. In addition, the so-called ‘Monitoring Decision’ of the Council and the
European Parliament is also part of the instrument. This resolution (1753/2000/EC)
states that member states should carry out an independent and regular monitoring.
Apart from the monitoring process public actors are not responsible for further ac-
tivities. ACEA and the member companies are accountable for the implementation.
By publishing monitoring reports a public discussion about the targets is initiated.
In this way, the agreement can be understood as a ‘new mode of governance’, refer-
ring to targets and soft cause-impact relations (Heritier, 2000).

1.2 Period the policy instrument was active

The ACEA Agreement is valid for the period 1998 to 2008. The implementation of
the agreement has been carried out since it was concluded and recognised by the
European Commission in the beginning of 1999. Yearly joint monitoring reports
from ACEA and the European Commission have been carried out, the first one ana-
lysing CO, emission from passenger cars from 1995 until 1999.

1.3 Actions, Specific technologies and/or energy
efficiency measures

The ACEA Agreement is stating targets. There are no binding technological re-
quirements to the agreement so that the automobile companies within ACEA can
follow their own approaches to reach these targets. Thus, there are no obligations
for producers. However, the 140g target of the ACEA Agreement should be
reached mainly by technological developments affecting different car characteris-
tics. One energy efficiency measure was mentioned in the agreement text, the tech-
nology of direct injected gasoline: “European car manufacturers have high expec-
tations for certain technologies, in particular those associated with direct injected
gasoline and diesel engines, which are two of the most promising routes to achieve
the central commitment of 140 gCO/km in 2008.” (ACEA 1998).
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1.4 Target groups

The target groups are the European automobile manufacturing companies that are
forming the ACEA association. Hence, it is quite a small number of target actors,
but the product design of these companies is crucial for energy-efficient passenger
transport in Europe. The market share of these companies in Europe was 84% in
2003 (Annex to COM/2005/269: 7). Subsequent to the ACEA Agreement, the
European commission negotiated similar voluntary agreements with the Japanese
automotive industry (JAMA) and the Korean vehicle manufacturer’s association
(KAMA). Thus, the policy instrument affects almost every passenger car in Europe.
Table 3 shows the detailed list of the most important manufac-
tures/affiliations/brands that have been allocated to the respective association.

,( +9< # 1/ - ) ) # # ( - o

ACEA Alfa Romeo, Alpina, Aston Martin, Audi, Bayerische Motoren Werke,
Bentley, Cadillac, Chevrolet, Chrysler, Citroen, Daimler, Ferrari. Fiat,
Ford, General Motors Jaguar, Jeep, Lamborghini, Lancia-Autobianchi,
Land-Rover, Maserati, Matra, Mcc (Smart), Mercedes-Benz, Mg*, Mini,
Opel, Peugeot, Porsche, Renault, Rolls-Royce, Rover*, Saab, Seat, Skoda,
Vauxhall, Volkswagen, VVolvo

JAMA Daihatsu, Honda, Isuzu, Lexus, Mazda, Mitsubishi, Nissan, Subaru,
Suzuki, Toyota

KAMA Daewoo, Hyundai, Kia, Ssangyong

* Rover, including MG, is no longer a formal member of ACEA
Source: COM(2004)78

1.5 National context

There are few related measures to the ACEA Agreement on national level in the
member states of the European Union. The main policy approach to fuel efficiency
are fuel taxes. The fuel price is certainly the best incentive for customers to buy
fuel efficient cars. As one example, the Eco tax on fuel was introduced in Germany
stepwise from 1999 to 2003 to give incentives for energy savings (UBA, 2003).
Furthermore, six EU countries and Norway have differentiated vehicle taxes to
promote the uptake of more fuel-efficient cars. In the United Kingdom company car
taxation has been based on CO, emissions since 1 April 2002. A driver is taxed a
certain percentage® on 15 — 35 per cent of the vehicle's list price depending upon
which CO, band it sits in (SMMT, 2005). Beside fuel taxation, energy efficiency
measures are mainly related to national voluntary agreements. Hence, the German
automobile manufacturing association (VDA) committed a 25% reduction of aver-

- > 9/ ( +6:47 ) ## ( 265/ ) *
12




age CO, emissions from new German passenger cars between 1990 and 2005. This
was nearly reached with a reduction of 24,8 % (Wahrl).

Moreover, supporting measures in form of technology research and development
funding exist. In the course of this study, it was not possible to investigate these ac-
tivities for every Member State. In addition to taxation, voluntary agreements on
the national level and R&D funding, there are several measures related to CO;
emissions of passenger transport. These are within the range from financial support
of ecological driving behaviour to concrete technology development subsidies. In
most cases, these measures are summarized in climate protection or sustainability
strategies. An overview is given in the evaluation study of the European car-
labelling directive 199/94/EC (Gértner, 2005).

1.6 International context

Voluntary agreements at the EU level are not legally binding. Ten Brink (2002)
points out that the Commission does not have a formal right to sign agreements
with industry. That is why EU-wide voluntary agreements have until now been self-
commitments by industry, recognised by the European Commission by an ex-
change of letters or a Commission Recommendation. Nevertheless, the Commis-
sion has adopted guidelines on voluntary environmental agreements as already as in
1996 (COM/96/561). The European Parliament and the Council have repeatedly
expressed their interest in framework legislation on environmental agreements
specifying how to deal with environmental agreements at the European level. In
2002, the Commission has published another communication on environmental
agreements (COM/2002/412), in which the Commission recognises the demand and
suggests ways of how to handle environmental agreements in the future.

As mentioned in chapter 1.1, the European governments have approved a strategy
in 1996 that is based on three policies:

. A voluntary agreement with the automotive industry;
. The promotion of passenger car fuel efficiency by fiscal measures;
. A consumer fuel-economy labelling scheme of cars.

In the US and Japan efficiency standards adopted by regulators are different ap-
proaches to fuel efficiency. The US CAFE standards states that manufactures have
to meet a passenger car standard of 27.5 miles-per-gallon (8.6 litres per 100 km) by
2011 to avoid a tax. Japan has differentiated taxes to promote uptake of the best ve-
hicles under its “Top Runner” programme. The difference in tax rates between low
emission and high emission vehicles seems to be not big enough to influence con-
sumer choice significantly (ECMT, 2005). Nevertheless, Japan is also offering
price incentives of about $US 3,500 per vehicle for hybrid gasoline/electric cars to
support next generation technology (IEA, 2001: 62).
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1.7 Market failures to overcome

Growth of transport, trends to heavier cars like Vans or Sport Utility Vehicles
(SUV’s), as well as the trend for better equipped cars with e.g. air conditioning,
lead to an overcompensation of technological fuel efficiency improvements. The
total CO, emissions from passenger transport are still growing in Europe (IEA,
2001; EEA 2005). Mainly responsible for that is the increase in kilometres trav-
elled. In addition, technology advance is compensated by an increase in vehicle
weight and an increase in engine power (ECMT, 2003).

Even if the growing fuel prices are a strong incentive to buy a more fuel-efficient
car like hybrid engines or small cars, peoples” transport needs are still related to
middle-class automobiles. As the performance of cars is similar, there is a need to
encourage car-manufacturing companies to develop more energy-efficient passen-
ger cars. The ACEA Agreement is seen to stimulate technology development and
competition among companies to better perform in this issue. Moreover, this com-
mitment is expected to cut the increase road CO, emissions in the EU, leading to a
stabilisation in road transport’s share CO, emissions by 2004-2005 in spite of the
expected traffic growth (ECMT/CM, 2003: 4).

1.8 Organisations, which are responsible for im-
plementation and execution

Key actors for the Agreement are the ACEA association, the European car manu-
facturing companies and the European Commission. On behalf of the Commission
there are the General Directorate “Environment”, in order to support the EPCC, and
“Industry”, in order to regulate the automobile industry, both are involved in the
process. DG TREN has not been part of the process.

In addition, the European Parliament and the European governments (who are rep-
resented in the Council of the European Union) both were involved in the imple-
mentation process. Especially the extended reporting strategy was initiated by
NGOs, the European Parliament and the Council’. EU member states are required
to provide data on CO, emissions of passenger cars for the annual monitoring.
ACEA and the Commission decided to monitor the progress on a commonly basis
with data gathered independently®. With that decision all EU-member states are
now required to provide national data on CO,-emissions of new passenger cars to
the EU.
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1.9 Available budget

In the agreement no announcement is made with regard to the budget necessary for
the implementation. This take in the administrative part as well as the development
of technologies.

1.10 Available information on initial expected ef-
fectiveness and cost-efficiency of the in-
strument

Voluntary agreements are generally portrayed as being of high cost-efficiency. The
OECD (2003: 14) concludes that voluntary agreements tend to be more cost-
efficient than regulation. Moreover, an agreement is considered to be of higher
flexibility in implementation. The European Commission estimates that the ACEA
Agreement will contribute more than 15% of the total emission savings required
from the EU under the Kyoto protocol (CEMT/CM, 2003: 2).

In a Commissions staff working paper (SEC(1998)1047) the impact of the Agree-
ment was calculated. A detailed assessment was not carried out but a rough estima-
tion was based on the following numbers: The reference case set 380 million tonnes
of CO; in 1990 and 536 million tonnes in 2010. These figures were based on esti-
mates of fuel consumption. The 2010 forecast assumed that the average fuel effi-
ciency would not change but the milage increases by 2% annually and average car
lifetime would be 12 years. In addition, a 16% decrease of average fuel consump-
tion was assumed. The calculation resulted in the number of 85 million tonnes per
annum to the EU’s overall CO, reduction by 2010 (ECMT, 2000: 13). In a later
study for the Commission, it was concluded that the ACEA Agreement reduces an-
nual CO, emissions by about 80 Mt in 2008-2012. Without the ACEA Agreement
the baseline CO, emissions would increase by 35% (Blok et. al., 2001: 4).

1.11 Side effects

An important side effect of the policy is the dispersal of diesel engines. Hence,
there is a strong connection between energy efficiency and CO, reduction on the
one hand and raising emissions of other pollutants (e.g. PM10, NOx) on the other
hand. As diesel engines emit less CO, the shift to diesel cars led to less CO, emis-
sions overall, supported by policy of a minor tax on diesel fuel in most Member
States. Nevertheless, diesel engines emit more particular matter (dust). This plays
an important role in the current discussion on PM10 regarding the limits of the
Council Directive 1999/30/EC. Nano-particulate emissions may affect human
health. The obligatory introduction of particulate filters is recently discussed and
required in the EURO-5 norm. The trade-off between CO, reduction and an in-
crease in the share of diesel cars (“dieselfication”) is an important issue, which is
closer elaborated in chapter 3.42 of this study.
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2 Policy theory

2.1 Cause-impact relations, indicators and suc-
cess and failure factors

The ACEA Agreement is a relatively simple structured policy instrument. It defines
targets for the product design and specifies a time horizon. It results from a negotia-
tion process between the European Commission and the sector association ACEA.

Hence, the evaluation of the instrument is difficult. Although concrete targets allow
a measurement of success and failure factors, the real world impacts on companies
product design is not easy to assess. As no minutes from negotiations or other
sources are available, the above indicated reports and communications are key
documents for the policy theory of the ACEA Agreement. In addition, information
gathered by interviews was included in this chapter®. Drawing up a policy theory
includes documenting all implicit and explicit assumptions in the policy implemen-
tation process and mapping the cause-impact relationships. This means that the ef-
fect chain of negotiated target setting on product design and strategies of passenger
cars between 1998 and 2008 must be evaluated.

The way in which the implementation of the Agreement is realised was left open.
Only the introduction of direct gasoline injection is mentioned in the agreement as a
technology approach. Thereby the cause-impact relation is explicitly formulated as
a competition mechanism that makes companies to act: “This commitment is based
on the assumption of an unhampered diffusion of car CO; efficient technologies
into the market via competition amongst ACEA members and other market partici-
pants which is expected to result in market mix changes.” (ACEA 1998).

Within the communication of the European Commission (1999/125/EC) or the
monitoring decision of the European Parliament and the Council (1753/2000/EC)
no further explicit assumptions are made concerning the way the target should be
archived. Nevertheless, it is possible to find implicit aspects about the performance
and the cause-impact relationships of the ACEA Agreement. Altogether four steps
can be identified:

(1) Establishment of Agreement and Targets
(2) Pressure to fulfil targets
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(3) Technology development and supply
(4) Consumer acceptance

These four steps are described in the following paragraphs. The features of cause-
impact relationships are underlined; indicators are printed in bold.

2.1.1 Establishment of Agreement and Targets

The first step to adopt a policy instrument is that a need for energy efficiency policy
in the transport sector exists and that an agreement has significant advantages in
comparison to alternative policies. The need was constituted by international agen-
das like the Kyoto protocol and the set up of a European Strategy to reduce CO,
emissions from light-duty vehicles in 1996.

The overall increase in CO, emissions as well as the rise of public awareness re-
garding that problem encouraged the need for a CO, reduction-policy in the trans-
port sector. However, the occasion of the agreement itself proves that situation. The
question, why an agreement was concluded instead of a regulation cannot be de-
scribed in indicators. Results from other research projects indicate, that the occa-
sion of voluntary agreements is reasoned by the expectation of benefits from a co-
operative policy approach. The reasons for public authorities and for industries to
follow a voluntary approach are summarised in Table 3.

,( 69< ! ! ( - (0] Vs L0) #/ )
Benefits for public authorities Benefits for industry
® Use of companies’ knowledge to ® Communicate their needs in
tackle the problem negotiations

® Use of companies’ capacity to choose | ®  Flexibility in time and targets in
effective measures implementation of measures

e  Stimulation of soft effects, e.g. ® (Cost efficiency of measures
dissemination of information

®  More individual measures

Source: based on Dalkmann/Bongardt 2005

In the context of the discourse on climate change and the Kyoto conference, the
European Commission wanted to tackle the problem of CO, emissions from pas-
senger cars. The voluntary approach was chosen with regard to the political situa-
tion in the European Union in the second half of the 90s. “Reducing CO, emissions
from new passenger cars in Europe could not be solved by legislation or fiscal
measures due to the lack of consensus between the EU member states” (Lange,
2006). A voluntary agreement, similar to the one within the German transport sec-
tor, seemed to be a feasible solution. In addition, voluntary agreements as policy
tools were at that time “popular” within policy makers: The voluntary agreement
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approach fit well in the Commissions search for alternative modes of governance
that are able to extend traditional forms of policy-making. Thus, the European
Commission let carry out scientific studies on the capacity of voluntary agreements
(e.g. the CAVA Project and the VAIE Project) in the mid 90s and published in
1996 and 2002 Recommendations on the design of such agreements.

In contrast to that, ACEA’s motive behind the commitment was to prevent legisla-
tion or fiscal measures on CO, emissions from cars (e.g. a maximum standard for
CO, emissions or a purchase tax) in order keep flexibility and to leave room for dif-
ferent passenger car models. Even it is questionable if a purchase tax or a regulation
on emission standards is feasible on European level, ACEA wanted to prevent the
Commission to propose possible instruments. The voluntary agreement with the
target of 140g CO,/km represents more flexibility for the automotive industry than
legal standards, as the target has to be reached for the average European passenger
car fleet and not by individual car companies or car models.

Success and fail factors for the negotiation process of voluntary agreements in gen-
eral have been analysed in different case studies (For agreements on European level
see: ten Brink, 2002, Rottmann, 2005). Most crucial factors are the characteristics
of the sector. A homogenous sector preferably with few companies and a strong in-
dustry association gives best chances for success. A second aspect is the ‘shadow of
hierarchy’, which means the threat of a possible regulative instrument that makes
companies agree on measures. A voluntary commitment is more flexible and
mostly less restrictive for them than a regulation. Thirdly, incentives like subsidies
or access to technology is a further success factor for the origin of an agreement
(Dalkmann, Bongardt 2005).

2.1.2 Pressure to fulfil targets

There is no opportunity to force companies to act in the specific way. If they do not
deliver the agreed performance, the only ‘sanction’ available in this case is the pub-
lic discourse and reports in media about the success or failure of the agreed targets.
Thereby, the monitoring of the policy instrument is crucial. Only if reliable data is
available, criticism or success can be strong factors. Thus, the question is if pres-
sure from public authorities and the public is strong enough to make companies and
ACEA act.

A first indicator is the existence of an alternative policy instrument. Another as-
pect for this cause-impact relation is the publication of progress and the participa-
tion of NGOs. Hence, the existence of the issue on the NGO agendas is crucial
for the occasion of public pressure. Nevertheless, this only occurs in the case of in-
compliance. The success of this aspect depends on the reliability of the data. Inde-
pendent data collection is a success factor.
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Another aspect of pressure to reach the targets is the management of the implemen-
tation process. This is the main difference to a regulative policy. The implementa-
tion process is completely carried out by private actors, the car manufacturing com-
panies. Coordination and control of measures is not addicted to a public agency but
to a business association. But ACEA itself does not have the formal competence to
influence companies. Actually, coordination between the ACEA members is on
CEO level. Hence, it is assumed by the European Commission that a peer pressure
among companies leads to the same results than control by a public authority. An
indicator for this is that the agreement and the CO, emissions are on the agenda
of CEO meetings. Success or failure factor within this cause-impact assumption is
the existence of company specific data.

As the passenger car production sector includes a relatively small number of com-
panies, the negotiation process of the agreement was tightly bounded to the inter-
ests of car producers. Companies” feedback was easy to organise. However, the aim
is a sector-target. There are no published company specific targets that describe a
share of the burden. The idea is that all companies have to work for reduction and
commonly reach the committed target. While one company strives for 120 g
co2/lkm, another enterprise might go for 160 g CO,/km. Hence, another part of the
cause-impact relationship regarding pressure to act is the expectations of companies
towards an internal burden sharing of efforts. An indicator for that would be com-
mitments of company specific targets. A difficulty of this system is the competi-
tion between the companies. Specific targets and data could give competitors in-
formation about secret technological innovations. Again, the willingness of compa-
nies to commit themselves to individual targets is crucial for success or failure.

2.1.3 Technology development and supply

If companies want to perform in line with specific reduction goals they have com-
mitted themselves to technology development and the supply of these technologies
on the market. Thus, strategic decisions within the companies should be observable.
Mainly, the stimulation of innovations and technology development request the de-
sign division to invent more energy-efficient cars. R&D investments are a good
indicator for efforts in implementation. In 1998, the direct gasoline injection was
expected to bring sufficient results. However, there are further measures to reduce
the average CO, emissions of passenger cars (e.g. reduction of vehicle weight).
Moreover, these are closely related to marketing activities of more energy-efficient
technologies. An example is the shift in marketing from fuel to diesel cars. Again,
the investments in marketing of energy-efficient-technologies are a good indica-
tor.

A problem within this cause-impact relationship is that a relatively long time hori-
zon is needed between invention and diffusion as well as change of marketing strat-
egy and replacement of the fleet. In this logic, success and failure are depending on
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the willingness of the management to invest. Exchange of technologies between
companies would be helpful for faster implementation but very unlikely as compe-
tition rules between the participating companies.

2.1.4 Consumer acceptance

The cause-impact relationship is not finished by the action of companies. The final
step of the cause-impact relation is the consumer acceptance of technologies. Indi-
cators for that are the share of small cars, the share of diesel cars and the share
of cars emitting less than 120g CO,/km. Finally, the main indicators for the suc-
cess of the instrument are the energy consumption and the emissions in relation
to a reference case (business-as-usual scenario). This is the net impact of the in-
strument.

The targets set in the ACEA Agreement are relative ones for the average fleet.
However, a decline in the relative energy consumption (reduction in relative eqCO,
emissions) could end up in a total increase in energy use (total eqCO, emissions). If
more and more trips are made by car, and if more and more passenger cars are
bought, the aim of the agreement could be totally compensated by an overall
growth. Therefore, not only the relative energy consumption or emissions (kWh/km
or g/km), but also the total absolute energy consumption or emissions (total kwh or
egCO,) should be measured. The problem in this last indicator is that it is not pos-
sible to identify the share of the ACEA Agreement of the real world development.
The main factor are the kilometres travelled by individuals.

The success and failure of the ACEA Agreement is not only dependent on the sup-
plied products but also on the acceptance of smaller engines and energy-efficient
passenger cars on the demand side by the customers, the number of cars they buy
and their use of these cars. Thus, an important indicator for the final impact is the
number of kilometres travelled by the people or the annual kilometre perform-
ance per car. In this context, important success are spatial planning (to reduce the
need for travelling) and the quality of public transport (to shift people to more en-
ergy-efficient modes). In addition, the relation between car and fuel prices, the gen-
eral economic development (income, etc.) and environmental consciousness are
important factors influencing this behaviour.

To calculate a net impact of the ACEA Agreement is difficult, especially, because
of the close relationship to the transport behaviour. An accurate decomposition
analysis is hardly possible, due to the fact that the share in fuel consumption of car
passenger transport cannot be calculated for the European Union. In addition, the
annual kilometre performance per passenger car and year differs broadly between
the car sizes (larger cars travel more kilometres), the age of the car (newer cars
travel more kilometres) and the Member states.
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The entire cause-impact relationship, the indicators as well as the success or fail
factors are summarised in figure 4 at the end of this chapter.

2.2 Interaction with other policies

As said before, the ACEA Agreement is part of the EU strategy ‘Reducing CO;
emissions from light-duty vehicles’ and thereby closely related to the European
Climate Change Programme (ECCP). Apart from the (1) technology commitment
of the automobile manufacturers, which is the issue of this case study, there are two
more pillars: (2) Improvements of consumer information on the fuel-economy of
passenger cars. (3) Market-orientated measures to influence motorists' choice to-
wards more fuel-efficient passenger cars. Underlying the whole strategy is an inde-
pendent data collection system in order to monitor progress towards the target of
the strategy. While the ACEA Agreement is running since 1998 and in 1999 certain
requirements for the labelling of passenger cars have been introduced in a European
directive (1999/94/EC), there is no final decision made with regard to the third pil-
lar yet. Since July 2005, a Proposal from the Commission for a Council Directive
on passenger car related taxes (COM/2005/261) is in the legislation process. The
overall strategy is currently revised. Furthermore, there are some links to the direc-
tive on energy taxation (2003/96/EC) and the planned directive on energy effi-
ciency and energy services (will be in force in spring 2006), which both aim at a
reduction in energy consumption also in the transport sector.

In addition to direct related measures summarised in the EU strategy, the research
agenda of the EU is contributing to the development of cleaner technologies. Hy-
drogen vehicles offer significant environmental benefits through lower pollution
and zero exhaust pipe greenhouse gas emissions. Therefore they will contribute
significantly to the improvement of air quality. The Commission wants to encour-
age and speed up the introduction of such cars and has recently announced plans to
encourage the development of technologically advanced hydrogen vehicles and in-
vited all interested parties to comment on its proposals. In a parallel development,
the European Parliament postponed, until September 2006, its vote on an earlier
Commission proposal aimed at tightening up pollution limits for petrol and diesel
cars, the “‘Euro 5’ proposal.

In addition to this latest developments in the EU policy framework, a variety of
policies on national level about differentiated taxation already exist (like fuel taxes
as the German Eco-tax or fuel consumption based purchase taxes). An overview™
about the different transport policies of EU Member States gives further input to
the acceptance of energy-efficient passenger cars by consumers. Most of these poli-
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cies address the behaviour of individuals. On the producers side there are only few
approaches: Besides R&D initiatives, there have been car-producers commitments
on national level either. There is no link to emission trading or further climate pol-
icy instruments yet (Kyoto 2012+).

On behalf of the consumers side of energy use in the transport sector their behav-
iour is a crucial factor for the total energy consumption and hence, CO, emissions.
The numbers of sold passenger cars as well as the traffic volume are the main influ-
encing factors of energy use in the transport sector. Hence, policies that promote a
shift to more energy efficient modes like public transport or non-motorised modes
are further political options. Recent developments and policy plans in many EU
Member States promote infrastructure charging in relation to clean and fuel effi-
cient vehicles. Distance-related tolls and time-based user charges for goods vehicles
(above 3.5 tonnes) for the use of certain infrastructure are actual examples.

2.3 Outline of the instrument’s policy theory

With summary regard to the ‘policy theory based evaluation’ approach, the func-
tioning and the process of an instrument can be summarised graphically. The fol-
lowing flowchart (s. Figure 2) summarises the cause-impact relationship and indi-
cators. Moreover, success and failure factors have been identified. In chapter three,
the ACEA Agreement will be evaluated along the defined indicators.

The flowchart has been discussed in interviews with relevant stakeholders. They
include representatives from the European Commission, the ACEA association,
automobile manufactures, the European Parliament, NGOs and national environ-
mental protection agencies (s. list in references). Based on the interviews a first
draft of the flowchart was modified. E.g. the prior assumption that ACEA directly
manages the implementation process has been fallen out. Instead the idea of peer
pressure on CEO level was introduced (Maier, Paques, Bonvissuto). In later inter-
views this point was confirmed but criticized as not sufficient mechanism for bur-
den sharing. Hence, not only the cause-impact relationship but also the evaluation
of indicators presented in the following chapters is partly based on interviews.

The indicators used for evaluation are two-fold: On the one hand there are quantita-
tive ones that describe the development of investments, cars sold, emissions etc.
This data is taken from other studies or official statistical sources. In some cases no
satisfactory data was available. On the other hand there are more qualitative indica-
tors. Instead of tables or figures, statements of stakeholders or official documents
are used to conclude success or failure.
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3 Evaluation

3.1 Structure of the Evaluation

The following sub-chapters follow the cause-impact relation of the ACEA Agree-
ment presented in chapter 2. This incorporates indicators describing the pressure to
fulfil the targets, indicators for energy-efficient technology development and indi-
cators for consumer acceptance. In addition to these steps of the cause-impact rela-
tion, the net impact of the instrument, the effectiveness and the cost efficiency of
the ACEA Agreement is evaluated. These chapters are especially important in order
to achieve the basis for the comparative study of instruments in the framework of
the AID-EE project.

3.2 Indicators describing the pressure to fulfil
targets

There are a number of indicators, which hint at the pressure to fulfil the set targets
of the ACEA Agreement. By analyzing them it become obvious that pressure
seemed to be the driving force behind the implementation of this policy instrument
and therefore defines the success of failure of the commitment.

3.2.1 Publication of progress (quantitative)

Within the ACEA voluntary agreement an annual reporting was included as part of
the strategy from the beginning. The first annual reports were based on data col-
lected by AAA (Association Auxiliaire de I"”Automobile), an organisation working
for the industry. Although the monitoring process has not been defined in detail in
the initial agreement, it has been improved during the implementation phase and
could develop much strength (ten Brink, 2002: 446 f). Since 2002 all monitoring
reports are communicated on a high political level - as they are presented to the
European Parliament and Council - and are also being published in the internet. The
data presented is independent from the industries interests as since 2002 it is col-
lected by the Member States. This contributes to more transparency and higher
credibility of the ACEA voluntary agreement.

Although data from monitoring reports is available, individual companies” com-
mitments to bring the industry to its target are unknown. The voluntary agreement
falls short when it comes to companies’ absolute CO, performances and informa-
tion about their reduction strategies. The lack of transparency not only reflects to
the public but also to possible investors who could support R&D to reduce CO;
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(Sauer et al., 2005: 2). Moreover, consumers could influence the development of
new technology if the progress of individual car brands to reduce the emissions is
published openly. This would also provide an incentive for manufactures to cut
emissions and profit from their environmental performance (T&E, 2005: 9). This
kind of publication has not happened yet, but would support the success of this pol-
icy instrument.

(s () ! - O /7 )

1999 | Commission Recommendation of 5 February 1999 on the reduction of CO,
emissions form passenger cars

2000 | Communication from the Commission: First annual report on the effectiveness of
the strategy

2000 | DECISION No 1753/2000/EC of the European Parliament and of the Council of 22
June 2000 Establishing a scheme to monitor the average specific emissions of CO,
from new passenger cars

2001 | Communication from the Commission: Second annual report on the effectiveness of
the strategy (Reporting year 2000)

2002 | Communication from the Commission: Third annual report on the effectiveness of
the strategy (Reporting year 2001)

2004 | Communication from the Commission: Fourth annual report on the effectiveness of
the strategy (Reporting year 2002)

2005 | Communication from the Commission. Fifth annual Communication on the
effectiveness of the strategy (Reporting year 2003)

Source: Commission of the European Communities

3.2.2 Topic on NGO Agenda (qualitative)

Participation of NGOs not only distributes information to stakeholders, but also to
politicians and the public. Thus, it leads to higher transparency and raises public
awareness. Reduction of CO, emissions has long been an important issue on vari-
ous NGO agendas. Concerning the design of the ACEA Agreement the introduction
of the “3-litre-car” by Greenpeace had a major influence. Greenpeace campaign
about the highly energy efficient car initiated a widespread political discussion,
demonstrating that technology to produce low emission cars was already available
in the early 1990°s. With regards to the discussion about CO, emissions of new
passenger cars in the European Union, the “3-litre-car” and 90g CO,/km became
the guideline for new political negotiations. The final target of the European CO,-
reduction strategy of 120g/km was the outcome of discussions highly influenced by
an NGO campaign.

After the ACEA Agreement was decided, different NGOs like Transport & Envi-
ronment (T&E) or the World Wide Fund for Nature (WWF) reported about the pol-
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icy instrument and its implementation on a regular basis and various publications
can be found there. Although this policy tool was used for the first time on Euro-
pean level for reducing CO, emission in the transport sector, the ACEA Agreement
did not become a major topic in mass media. Reporting about this new instrument
was limited to specialist publications only (Lange, Schindler).

3.2.3 Topic on agenda of annual CEO meeting
(qualitative)

Although media participation in reporting about this policy tool is limited, the vol-
untary agreement nevertheless is of high importance for all involved stakeholders.
Within the European Commission, ACEA and the participating companies™ the
commitment and its target is present. Four times a year there is a CEO meeting at
ACEA where the voluntary agreement is one of the major topics. At least once a
year, the CEOs discuss the monitoring data (Meyer). Within the car manufacturing
companies the reduction of CO,, which equals the reduction in consumption of
fuel, is certainly one of the major targets for research and development (Schindler).
Thereby, the ACEA commitment is reflected in companies” everyday work. This
means that it is not an explicit reason for research but part of the general context.
However, information about these processes could not be evaluated more in detail,
as most of the passenger companies refused to give an interview. Therefore, the
concrete effect on day-to-day work remains unclear.
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3.2.4 Internal Burden Sharing (qualitative)

Within the ACEA Agreement one of the characteristics is that the target is a com-
mon one and has to be achieved by collective responsibility. All data provided is
given on a commonly basis for the average European car fleet and not for individ-
ual car manufactures. But the average CO2 emissions of cars highly vary from pro-
ducer to producer. The data provided in figure 5 is no official publication but calcu-
lated by the World Resource Institute (Sauer et. al., 2005). Within ACEA-CEO-
meetings the CO2-performance of individual companies or car models are not dis-
cussed as such, but there is peer pressure amongst companies that all perform as
agreed upon in the commitment (Meyer). As a “regime of trust” exists in reaching
the common target by dispersal of new technologies within every ACEA member,
the intensity of this peer pressure can hardly be evaluated. It is unlikely, that in the
case of failure of the agreement companies could examine each others performance
and blame possible free-riders.
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Hence, there is no burden sharing between companies in the way that there is an
agreement on to which extend a company has to take measures for reducing emis-
sions. And companies, where the average fleet CO, emissions are comparably low
to European standard, are not better off than others. However, the Commission is
not interested in the way of burden sharing. Nevertheless, it is assumed by the pol-
icy-makers in general that every ACEA member committed itself to the agreement
and to reduce 25% of their cars CO, emissions until 2008. In addition, strategies
and experiences in research and development are not shared or published in this
highly competitive sector. Thus, the protection of companies” intellectual properties
prevents the diffusion of technologies.
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The NGO T&E and the Word Resources Institute (T&E, 2005; Sauer et. al., 2005)
see a lack of transparency for the end-user when burden sharing results in common
data publications. The individual companies’ commitments to bring the industry to
the target are unknown and thus, the public, but also possible investors™ are not
able to compare between efforts undertaken. Public enforcement of those compa-
nies contributing to higher energy-efficiency and lower CO,-reduction is not possi-
ble in that system. Moreover, it restricts an open competition between companies
which would quite likely lead to a higher degree of innovations. Success or failure
of this indicator is thereby only defined by companies will and ability to take their
part of the common “burden”.

3.3 Indicators for technology development and
supply

Technology development and diffusion is at the core of the ACEA Agreement. In-

dicators for that are on the one hand, the number of investments in R&D and mar-

keting, on the other hand the invention of new energy-efficient technology.

3.3.1 Investments in R&D and Marketing (quali-
tative)

Although the indicator of investments in R&D and marketing is measurable in a
guantitative way, it was not possible during this case study. Information about fig-
ures and expenses is not available for the public; data sources used are limited to
information gathered in the expert interviews. Thus, the indicator will be examined
in a qualitative way.

The Automobile Industry states that the Commitment has had a positive impact on
technological investments. Across the European automotive sector CO, reduction is
a high priority in R&D expenditures, as well as in product planning and develop-
ment (Schindler, Maier). Although, the vast majority of this R&D effort is under-
taken independently by each ACEA manufacturer, the Commitment presented the
opportunity to launch research programmes for long-term CO, reducing technolo-
gies. As one of these the program “CO,perate” (total budget 142M€, EU-funding
54% (ACEA, 1998: 11)), seeks to develop and demonstrate CO, reducing tech-
nologies and systems through collaborative projects between manufacturers, sup-
pliers, research institutes and universities across Europe (CEMT/MC, 2003: 4).

There are currently various research projects between ACEA and the European
Commission to reduce CO, emissions from cars. Table 5 gives an overview about
these projects with the involvement of ACEA members.
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Project EU Funding Budget
HyICE 5.0 M€ 7.7 M€
HyTRAN 8.8 ME 16.8 M€
HyWays 4,0 M€ 7.9 M€
NICE 145 M€ 26.3 M€
StorHy 10.7 M€ 18.7 M€
HySYS 11.2 M€ 22.8 M€
Roads2HyCOM 4.5 M€ 7.8 ME
HI-CEPS 10 M€ 19.6 M€
Renew 10 M€ 19.8. M€
PAGODE 2.2 M€ 4.0 M€
Total 80.9 ME 151.4 M€

Source: ACEA 2006

Marketing actions of ACEA’s voluntary agreement currently have to be evaluated
as limited. So far, the commitments only “marketing” is the publication on internet
pages of ACEA and its associated companies. Moreover, the agreement is men-
tioned in most of the sustainability reports of the car manufacturing companies (e.g.
VW, Ford). Hence, the information given there is not very precise as concrete ac-
tions, efforts or investments in marketing are not described. Marketing measures of
the ACEA voluntary agreement could improve the provision of information to the
public and thus, support the “publication of progress” of car manufacturers. Details
about the companies’ environmental strategies, new car models or fuel efficiency of
cars could raise public awareness and thus lead to a greater market acceptance.

3.3.2 Inventions of energy efficient technology
(qualitative)

When the agreement was implemented direct fuel injection in petrol engines was
mentioned as part of the solution to reach a CO, saving. It was supposed to break
the trend towards diesel powered passenger cars. In fact, the development contrib-
uting most to emission reduction is the ongoing dieselisation of the fleet as diesel
engines emit less CO, than gasoline engines, and the high expectations on direct
injected gasoline have not been fulfilled. The overall increase in diesel share was
underestimated when the Commitment was made (Petersen, 2006). The shift from
petrol to diesel helped to archive the more than average reduction in observed CO,
emissions in those segments which gained market shares (COM/2005/269 annexes:
25).
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Since the implementation of the voluntary agreement several technical develop-
ments were introduced by one or more ACEA manufactures concerning e.g. fuels,
manufacturing and material. All new inventions from car manufactures to reduce
CO, emissions are listed in the monitoring reports. The following box provides an
overview.

ACEA’s new CO,-reducing technical and product developments

- Direct injection diesel engines were successfully introduced in 1998, followed by the
launch of a new generation of technically advanced diesels, notably incorporating highly
efficient unit injector and common rail technology. Some gasoline direct injection models
were also launched.

— 2001 saw the introduction of: 2-step variable value lift, fully variable value lift, fully
variable intake manifold, 2" generation common rail injection (high pressure), application
of advanced diesel technology to small cars, 6-speed automatic gearbox, etc.

- Increased application has also occurred with continuous variable transmission (CVT),
robotised gearboxes, 6-gear manual boxes, electric power steering, route guidance systems,
etc.

- Introductions of technically-advanced new models to expand market coverage (including
“120g/km or less” models).

On-going development of alternative-fuelled vehicles, Manufactures have offered: LPG Bi-fuel,
CNG/Biogas Bi-fuel, and alcohol flex-fuel vehicles, as well as series production of dedicated
LPG and CNG/Biogas vehicles. 2001 saw launch of a new generation of bio-fuelled vehicles.
Certain ACEA manufacturers have also introduced electric or innovative concept vehicles onto
EU market.

Source: ECMT 2003
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In monitoring reports only technical terms of inventions are introduced, but not
linked to figures on implementation or market distribution of these technologies.
There seems to be progress, but one cannot conclude the importance of these tech-
niques to the final outcome of reduced CO, emissions. Success or failure in this
cause-impact relation depends on the will and ability of companies to push their re-
search and technological development forward. Furthermore, there is a link to the
demand side: If consumers would ask for certain technologies, diffusion of inven-
tions would be pushed forward.

3.4 Indicators for consumer acceptance

To identify weather or not the policy instrument of the ACEA Agreement was suc-
cessful one crucial indicator is the acceptance by the end-user. Hence, it is hard to
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be measured. Consumer behaviour and choice of a car model is dependent on vari-
ous factors, which makes it hard to conclude the influence from a single factor
only. Therefore, the share of small cars, diesel injection cars and cars emitting less
than 120gCO/km will be looked at in more detail. The following table provides an
overview about the absolute sales volumes of ACEA petrol and diesel cars in vari-
ous years.

3.4.1 Share of small cars (quantitative)

Within the ACEA Agreement one of the basic assumptions was that a change in
product mix was not obligatory and companies were not bind to regulatory actions.
The ACEA Agreement did not reduce the product mix of cars offered and the con-
sumer could decide about the importance of energy-efficiency. Nevertheless, the
share of small cars can be counted as an indicator for a higher demand of energy-
efficient cars and a greater consumer acceptance. Table 6 shows the rising demand
for small cars in the EU-15, but also indicates the upward-trend for other cars like
SUV’s and sport cars. Furthermore, it should be taken into account that the trend to
small cars also reflects the raise in the number of a second car per household.

(=9 &/ - ) - 5% /7 )
Lower Upper
Years Small Medium Medium Executive Others* Unknown
1990 30,4 27,7 22,9 13,0 2,4 2,7
1995 32,9 31,4 18,7 14,0 2,9 0,1
2000 32,7 34,2 15,7 12,7 4,6 0,1
2001 32,8 33,8 15,9 12,6 4,9 0,1
2002 32,7 33,9 14,8 12,7 5,7 0,1
2003 34,2 32,4 13,7 12,9 6,6 0,1

*SUV’s, Sport cars etc.
Source: Kéageson 2005: 6

3.4.2 Share of Diesel cars (quantitative)

In the last few years the market share of new diesel cars in Europe expended with
the introduction of new technology. Between 1995 and 2003 diesel penetration in
Europe was doubled from 22 to 44 per cent. By the end of the decade this is ex-
pected to reach between 52 and 58% (Deutsche Bank Research, 2003). About half
of all new registered passenger cars manufactured by ACEA companies in 2003 run
on diesel (47,5%) (COM/2005/269: 11). In some European countries like Belgium
or Austria the share of diesel technology approaches 70% (CEMT/CM 2003: 9).
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The upward trend for diesel cars from ACEA manufactures between 1995 and 2003
in the EU can be identified in the following table.

Change
ACEA | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | “95-03°

Petrol | 734 | 72,9 | 73,1 | 70,3 | 658 |609 |522 |563 |524 |-21,0

Diesel | 24,0 | 243 | 243 | 27,0 | 31,0 | 358 |394 | 436 | 475 | +235

Source: COM/2005/269: 11

Since 1995 the improvements for fuel efficiency in diesel passenger cars was much
better compared to gasoline vehicles. There is a sustained increase in the share of
new diesel cars in the EU and this development has to be identified as an important
contribution to the voluntary agreements” process archived so far (COM/2005/269:
3).

Important side effects are the negative impacts of ‘dieselisation’. The problem of
particles (esp. PM10) in diesel motor emissions is a major problem. There are nega-
tive health effects of diesel-fuelled cars such as nano-particulate (PMX) emissions,
which may affect human health. More stringent limits for these particle emissions
will be relevant in the future (s. proposed Euro-5 norm COM/2005/683).

Furthermore, the Commission points out in its 2004 communication that “it was
understood that the associations would not meet it [the target] by a simple increase
in the diesel share only, but by technological developments and market changes
linked to these developments” as well (European Commission 2004: 8).

3.4.3 Share of energy efficient cars emitting
less than 120g CO,/km (quantitative)

The total number of energy-efficient vehicles has increased considerably since the

voluntary agreement was introduced (COM/2000/615: 2) (figure 8). ACEA man-

aged to fulfil their commitment to produce car models that emit less than 120g/km

by the year 2000. Two years later there were more than 580.000 low emission cars

new registered (COM/2004/78: 10).
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In Germany, there are more than 48 models offered by German car manufacturers
which consume less than 5 I/km (VdA 2005b: 6) and as such are achieving the
European Unions CO,-emission target of 120gCO,/km.** As one of the main fac-
tors to influence the consumers” choice of a car the oil price has to be identified:
“Since the rising oil prices and energy costs have shaped the consumers demand
there is a higher interest in fuel efficient cars than there was about eight years
ago” (Schindler).

3.4.4 Passenger Kilometre

The number of passenger kilometre is steadily rising. Between 1995 and 2002 there
have been an increase of 12 per cent (see figure below). However, this cannot been
calculated against CO2 emissions as the quota of passengers per car varies to a high
extend. Another possible indicator, the average annual kilometre performance is not
known in over a certain period. Within the IEEP report, 14,000 km / car are as-
sumed. Due to German Data this seems to be reasonable (BAST 2005). However, it
varies to a high extend and depends from the age and the size of the car.
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3.5 Net impact / Energy Saving (quantitative)

To determine the net impact of the ACEA Agreement in a satisfactory way various
figures have to be available. Absolute CO, emissions of road transport alone would
not be sufficient. Data on the share of passenger cars and moreover, the share of
new registered passenger cars on CO, emissions in the EU are necessary. Hence,
these data should be gathered independently, e.g. from the Member States, and
available for a period starting in 1995 and lasting until 2004 or later. Unfortunately,
data meeting these requirements could not be identified. Thus, the net impact of the
ACEA Agreement cannot be evaluated in a satisfying matter. Based on EU publica-
tions energy savings archived by the agreement so far can be described and possible
scenarios introduced. However, the exact energy savings archived by the ACEA
Agreement until today cannot be fully concluded.

Since 1995 ACEA has achieved these sizeable improvements in new car CO, per-
formance. Based on official Member States data, CO,-emmissions have been re-
duced from 185 gCO,/km in 1995 to 163 gCO,/km in 2003 (COM/2005/269: 3)**,
It should be noted that the CO,-emmissions of the ACEA Agreement are all based
on the “test cycle’and due to that do not reflect the real-world emissions. Luhmann
argues that these figures could be up to 50% higher in real-world scenarios e.g. due
to air conditioning and short trips (2002: 25). However, since this could not be
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quantified in the course of this study, this study only refers to the ‘test cycle’ values
when speaking about CO, emissions and energy savings.

ACEA calculates that improvements in its cars have already contributed almost 35
Mt CO, emission reductions between 1995 and 2002. (ACEA 2005). The reduction
in average specific fuel consumption — and thus, CO, emission — is thus not as high
as initially expected by the Commission. In 1998 a Commission staff working pa-
per on the ACEA Agreement and the reduction of CO, emissions from passenger
cars (SEC/1998/1047) mentions a rough assessment carried out by the Commission
Services. That assessment indicated the ACEA Agreement could contribute as
much as 85 Mt CO, to the EU’s overall CO, emission reduction efforts by 2010.
The calculation was based on a reference scenario (baseline) of 380 Mt CO, emis-
sions from passenger cars in 1990 and 536 Mt in 2010 with an annual growth in
passenger car mileage of 2%. Furthermore a linear reduction in average new pas-
senger car CO, emission was assumed as well as an average vehicle lifetime of 12
years. This assessment concluded 85 Mt CO, emission savings due to the ACEA
agreement.

However, it is not clear what kind of data of CO, emissions from passenger cars
was used. Moreover, the assumption of saving 85 Mt CO; is questionable from a
methodological point of view. The baseline trend was defined without assuming
potential energy savings and CO,-emission reduction from new passenger cars
without an Agreement. There are no explicit assumptions concerning the improve-
ments in technology or the effect of ‘dieselasation” within the European Commis-
sion’s scenario. Instead, reduced CO,-emissions from new passenger cars are re-
gardlessly attributed to the agreements with the automobile industry. Nevertheless,
it is most likely that CO,-emission from new passenger cars would have been re-
duced to a certain extend without any voluntary agreement. There are various de-
termination factors to invest in energy efficient cars. Rising oil prices or other pol-
icy instruments on national level, like the German Eco-tax, are only two examples.
In this context, the consumers demand for less-fuel-consuming cars pressurizes
manufacturers to develop more fuel efficient engines (Schindler 2005).

3.5.1 Free riders

Within the evaluation of this policy instrument of the ACEA Agreement it is not
possible to determine free riders due to mainly two reasons. Firstly, there is no ob-
vious direct financial support for the car manufacturers or consumers connected
with the implementation of the policy tool. Secondly, there is no indicator to deter-
mine if the same investments would have been undertaken at the same time without
the policy instrument in place. Concluding data is not available.
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3.5.2 Rebound effect

Empirical studies on travel behaviour show (e.g. UBA 2004) that there is a correla-
tion between the costs and the driving behaviour. By improving the fuel efficiency
of cars the total fuel costs for motoring are reduced, too. Lower fuel costs per kilo-
metre encourage an increased driving and thus, a higher emission of CO,.*

3.5.3 Spill-over effect

Within the ACEA Agreement a direct spill-over effect cannot be identified. There
is no data available for additional savings that go beyond the direct effect of the in-
strument.

3.5.4 Persistence of savings

As the policy tool of the ACEA Agreement is still implemented and the first target
of 140gCO,/km for 2008 not yet achieved, further CO, reduction from new passen-
ger cars is necessary. The effects arising from the EU-agreements with the automo-
bile industry are expected to become fully visible in the long term between 2010
and 2020 (European Commission, 2003: 62). The existing stock of private cars will
be replaced with new fuel efficient ones than and lead to an estimated overall de-
crease of energy demand for private cars by -0.1% per annum in the EU-15.

3.6 Effectiveness (quantitative)

The ACEA voluntary agreement on CO,-reduction has so far shown its effective-
ness concerning the performance and monitoring procedure in terms of average
CO, emissions per kilometre. As stated in the last monitoring report all targets set
in the agreements timeframe have been reached and CO, emissions from passenger
cars have been reduced. The following figure demonstrates the CO, reduction of
the ACEA agreement based on two sources (1995 - 2003 ACEA’s data set; 2002 -
2003 official Member States data).
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Although the ACEA Agreement can be assumed as a clear improvement compared
to the CO,-emissions from new passenger cars before 1995, it is still questionable if
ACEA members will meet the target of 140g CO,/km until 2008. To meet it the in-
dustry will have to increase their annual CO, reduction rate to about 2.8 % from an
average reduction of about 1.8% a year since 1995 (Sauer et al., 2005: 5). In the
latest reports it is stated that “ACEA has reconfirmed their firm determination to
take best possible efforts to live up their CO, commitment, but take note of the fact
that ACEA no longer wishes to confirm the concluding statement made in earlier
reports* (COM/2005/269: 5). A recent forecast by B&D Forecast, a German Con-
sultancy, states, that the diesel effect will not longer contribute to the savings and
hybrid technologies will not spread before 2010. Hence, they estimate only 1579
CO,/km in 2008".

This leads to the conclusion that additional efforts are necessary in order to meet
the final target of 140g CO,/km. Although CO, reduction from new passenger has
been achieved since the mid 1990°s, the effectiveness of the ACEA agreement can-
not be evaluated only on the basis of figures in gram CO, per km. The overall tar-
gets when the agreement was implemented were a CO,-emission reduction to 120
g/km reached together with the two other pillars (labelling and tax) in 2012 and a
significant contribution to the Kyoto commitment. Because there is an increase in
the number of cars and the yearly mileage, especially the Kyoto target is quite criti-
cal. To conclude the ACEA Agreements effectiveness in absolute figures and com-
pare it to a business-as-usual trend, reliable data must be available. That’s where
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the ACEA Agreement falls short. Figures published on the Agreements effect are
not reported explicitly. The assessment by the Commission Services in 1998 has
not been monitored in more detail and thus, not been verified later.

In addition to the reduction humber of 85 Mt CO, (ex-ante estimate of the possible
impact of the ACEA agreement), the above mentioned Commission staff working
paper (SEC/1998/1047) also indicated the assumption of an overall increase in CO,
emissions from passenger cars by 71 Mt from 1990 to 2010; despite the efforts
agreed on. There are a number of trends in the European transport sector that all in-
fluence the total CO, emissions. Although there is a decrease in car specific emis-
sions from new passenger cars since the Agreement was implemented, there is an-
other trend of an overall increase in the demand for passenger cars and an increase
in the passenger kilometres travelled. The absolute CO, emissions are thus still ris-
ing in the transport sector. Moreover, the recent trend towards heavier, better-
equipped and faster cars seems to have influenced a major part of this CO, emis-
sion saving potential. ACEA argues about half of the potential in CO, reductions,
which are feasible from today’s technological point of view, are offset by other
European regulations on safety or preferences in customer demands. The German
Association of the Automotive Industry (VdA) calculates an extra weight of 300kg
per car results in one-litre higher fuel consumption (2005b: 6). However, within the
EU member states there are different policy instruments in place to influence the
CO, emissions from passenger cars against this trend. The Netherlands e.g. estab-
lished a bonus-system to support the sales of energy-efficient cars; Germany intro-
duced the Ecotax. The effects from these national policy strategies on the emission
reduction are though not explicit, and they cannot be isolated from the impact of the
ACEA agreement on emission reductions.

3.7 Cost efficiency

In a study carried for the European Commission the economic, business and envi-
ronmental impacts of trading schemes that would allow the target of 120g/km CO,
average specific CO, emissions from new passenger cars to be met by 2012 were
assessed (IEEP, 2005). The study provides also information to the costs and bene-
fits of the ACEA Agreement between 2002 and 2008. This assessment was carried
out for all three voluntary agreements with the car industries (ACEA, JAMA,
KAMA). As this evaluation concentrates on the ACEA agreement (market share in
the EU is about 84%), only selected results are used and own calculations based on
the IEEP data have been necessary.
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3.7.1 Society (quantitative)

According to the IEEP report, the society highly benefits'® from the result of reach-
ing CO, emissions of 140 g/km between 2002 and 2008 in all different car seg-
ments (small, medium, large) and fuel-types (petrol, diesel), even without taking
the at the same time reduced external costs into account'’. The costs savings result-
ing from decreased fuel consumption are calculated exclusive taxes, (0.30€ per litre
both petrol and diesel). Reaching the target of 140g CO,/km in 2008 brings actually
benefit to the society, as the fuel savings without taxes are higher than the increase
in manufacturing costs due to technology investments (positive benefit-cost ratio
per car)
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Costs total Costs average | Costs average | Benefit-cost

(M€)* (€/vehicle)* €/t CO2)* ratio*
Petrol - Small -1255/-709 -412/-233 -81/-46 1,9/1,5
Petrol — Medium -1831/-1085 -587/-348 -86/-51 2,1/1,6
Petrol - Large -669/-392 -848/-496 -85/-50 2,0/1,6
Diesel - Small -187/-70 -114/-43 -50/-19 1,4/1,2
Diesel — Medium -648/-274 -151/-64 -54/-23 1,5/1,2
Diesel - Large -155/-48 -151/-46 -45/-14 1,3/1,1

*Different values of interest rates: 0% = Net Present Value and 5%= fuel costs savings

Source: calculations based on IEEP, 2005 (Annexes): 7

Reducing CO2 emissions to 140g/km brings most benefit to the society for the
segment of medium sized petrol cars, followed by the segments of large and small
petrol fueled cars. For diesel cars the benefit is generally lower with the smallest
cost-impact-relation in the segment of large diesel cars. The difference between
diesel and petrol is due to the lower level of CO, emissions of diesel cars in 2002
and thus higher savings in the field of petrol cars. These results are related to all
three agreements with the car industry (ACEA, JAMA, KAMA). For the ACEA
cars, the calculation in Table 9 shows, that the benefit-cost ration is even a bit
higher, both for petrol and diesel cars.
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ACEA petrol ACEA diesel ACEA total

Technology Costs (only ACEA)

'Technology costs per vehicle 257 € 160 € 206 €
I/Annuity of technology costs per vehicle 26 € 16 € -
Total annuities of additional technology costs 1442 M€ 101,1 M€ 245,3 M€
Fuel cost savings (excl. taxes = fuel price: 0,30 €)
Fuel cost savings 1% year per vehicle 53 € 27 € -
'Yearly total fuel savings 298,6 M€ 172,3 M€ 470,9 M€
Benefit Cost Analysis
Net societal benefit per year 154,4 M€ 71,2 M€ 225,6 M€
Benefit-cost ratio society 2,1 1,7 1,9
Net societal benefit per PJ saved 4,5 M€/PJ] 3,3 M€/PJ 4,0 M€/PJ
Net societal costs per t CO, reduced -66 €/t CO, -48 €/t CO, -

Source: Own calculation of Wuppertal Institute based on IEEP 2005.

3.7.2 Government (qualitative)

In general, voluntary agreements to reduce CO, emissions from passenger cars are
assumed to be cheaper than any other alternative policy instrument
(Borkey/Lévéque, 1998). On behalf the European Commission the ACEA Agree-
ment does not involve a lot of work. There are two commissioners in DG Environ-
ment and DG Enterprise working part-time for the ACEA Agreement. They coor-
dinate the communication between the industry and European Institutions and are
involved in the preparation and publications of the monitoring reports (Paque, Bon-
vissuto). Furthermore, the Commission is promoting various projects on technology
development and higher CO, emission through research programmes co-ordinated
by DG Research (see Table 5). On behalf of the Member States, there are low costs
involved to fulfil the agreement either.

National governments became part of the agreement when the monitoring decision
came in to force in 2000. In order to provide independent data for the monitoring
reports all member states had to designate a competent authority for the collection
and communication of the monitoring information. The costs for monitoring and
administrative machinery have to be defrayed by the EU Member States. They do
not get any financial support. The independent and mandatory monitoring was a
decision by the Parliament and Council. As the information provided from Member
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States is collected and available even without the monitoring decision for the
ACEA Agreement, the costs for the Member States are very low.

3.7.3 Industry (qualitative)

The cost-efficiency for manufacturers has to be evaluated in a qualitative manor as
figures or concrete numbers about the associated costs for the industry remain hid-
den for the public. The financial costs for the design and introduction of new tech-
nology for more energy-efficient cars implicate a certain burden for companies
within ACEA. There is no financial support on behalf of the European Union for
the implementation, but there are programs to support research within the car
manufacturing companies. In its statement ACEA refers to a study by the Consul-
tancy Arthur D. Little, in which an average of 4000 € to the price of a car will have
to be added in order to reach CO, emissions of 120g/km (Sauer et. al., 2005: 5).
Very different figures with estimated reasonable costs for the companies are con-
cluded in other publications (IEEP, 2005; T&E, 2005). The costs for manufacturers
to reach 140g CO, in 2008 are estimated to be about 30-40€/t CO..
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Costs total (M€) Costs average Costs average (€ per
(€/vehicle) car per 1g CO2/km)
Petrol - Small 712 234 8
Petrol - Medium 857 275 7
Petrol - Large 331 420 8
Diesel - Small 234 143 11
Diesel — Medium 701 163 11
Diesel - Large 232 225 12
TOTAL 3067 220 9

Source: IEEP, 2005 (Annexes): 7

The 2005 IEEP report for the European Commission calculates the maximum aver-
age costs to manufacturers per vehicle as 420 €. The costs for manufacturers to re-
duce CO2 emissions are calculated by dividing the retail price increases calculated
by the cost assessment model by an estimated translation factor* accounting for
the taxes and margins that make up the difference between costs and retail price
(IEEP, 2005: 58). Ex-factory costs, which include materials, labour and overhead,
have been calculated as 50% of the retail price. Hence, the so-called translation fac-
tor equals ‘two’. This means that the net costs to manufacturers are zero, since it
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is implicitly assumed that the higher technology costs will be paid by the market.
Thus, benefit-cost ratio of manufacturers is 1.0.

( 9 o # ) (- ) ! (o) 1)
! ) - :4-310 & +44+  # +447?
ACEA petrol ACEA diesel ACEA total
Number of vehicles in 2008 5.604.882 6.295.392 11.900.275
Technologie costs (average €/vehicle) 257 € 160 € 206 €
Total costs for manufactures in 2008 1.439,8 M€ 1.009,6 M€ 2.451,8 M€
Assumed net costs for manufactures 0€ 0€ 0€

Source: Own calculation of Wuppertal Institute based on data of IEEP, 2005 (Annexes): 7
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Even though the reduction of CO, emissions to 120g/km would further raise the net
costs for manufactures, a ten-time higher figure estimated by ACEA does not seem
realistic. Moreover, it should be noted that the rising number of diesel cars has had
a major effect, not only on the CO, emission reduction and the fulfilment of the
ACEA Agreement, but also on the associated costs for the industry. Figure 8 shows
the historical and expected absolute sales volume of diesel and petrol cars for
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ACEA in the EU. Thus, it is clear to see that the trend of “dieselasation” has not
stopped and is further going to influence the industries” net costs for reaching the
emission target in 2008.

3.7.4 End-user (quantitative)

Based on the calculations of the IEEP report, cost-efficiency of all three agreements
for the end-user is given for all different car classes (small, medium, large) and en-
gines (petrol, diesel) when fuel savings are included in the calculation. The assess-
ment of the consumers’ net costs is based on the cost savings resulting from de-
creased fuel consumption, which are subtracted from additional vehicle costs result-
ing from the application of CO2 —reducing technologies. A detailed description of
the calculation model of the fuel savings can be found in the report (IEEP, 2005:
59f).

The following figure describes the amount of costs saved through the agreements
for CO2 reduction from passenger cars . It is stated that the average total saving to
the consumer is 850 € per vehicle.
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Costs total (M€)* Costs average Benefit-cost ratio

(€/vehicle)*
Petrol - Small -5132/-3313 -1685/-1088 4,6/3,3
Petrol - Medium -7246/-4760 -2325/-1527 5,2/3,8
Petrol - Large -2672/-1747 -3386/-2214 5,0/3,6
Diesel - Small -701/-377 -428/-230 2,5/1,8
Diesel - Medium -2346/-1307 -547/-305 2,7/1,9
Diesel - Large -611/-313 -593/-304 2,3/1,7
TOTAL -18708/-11816 -1345/-850

**Different values of interest rates: 0% = Net Present Value and 5%= fuel costs savings

Source: Own calculations of Wuppertal Institute based on IEEP, 2005 (Annexes): 7

The consumer would benefit even more by reduced emissions of passenger cars as
there is a high tax level on car fuels. The highest benefit can be gathered from the
segment of petrol cars, especially medium sized ones. The benefit from diesel cars
emitting less CO2 is lower, with the smallest benefit-cost relation to the consumer
from large diesel cars
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ACEA petrol ACEA diesel ACEA total

Retail price increase (only ACEA vehicles)
Retail price increase per vehicle 514 € 321€ 412 €
IAnnuity of retail price increase per vehicle 92 € 58 € -
Total annuities of additional retail prices 516,3 M€ 362,1 M€ 878,4 M€
Fuel cost savings (incl. taxes = fuel price: 1,00 € for petrol; 0,82 € for diesel)
Fuel cost savings 1* year per vehicle 178 € 75 € -
Yearly total fuel savings 995,4 M€ 470,9 M€ 1.466,3 M€
Benefit-Cost Analysis
Net end-user’s benefit per year 479,1 M€ 108,8 M€ 587,9 M€
Benefit-cost ratio end-user 1,9 1,3 1,7
Net end-user’s benefit per PJ saved 14,0 M€/PJ 5,1 M€/P] 10,6 M€/PJ
Net end-user’s costs per t CO, reduced -204 €/t CO, -73 €/t CO, -

Source: Own calculations of Wuppertal Institute based on IEEP, 2005

The cost-efficiency estimation of the 2005 IEEP report, which also calculates the
average extra costs for manufacturers to meet emissions of 120g CO,/km in 2012,
concludes that consumers would still benefit from the fuel savings, even if the full
price of 577 € per car for R&D of the automobile industry would be added to the
retail price. Furthermore, costs of manufacturers are probably overestimated (IEEP,
2005: 116). The influence of raising oil prices, which was not included in the re-
ports “baseline” assumptions, should also not be underestimated in this scenario.
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Indicator

Evaluation/ Outcome

Pressure to fulfil targets

Publication of progress

Annually (official data from Member States)

Topic on NGO agenda

Agreement is on agenda (T&E)

Agenda of annual CEO meeting

Commitment is a major topic on CEO mettings

Internal burden sharing

Possible existence of peer pressure, no publication on companies
specific performance

Technology development and supply

Investments in R&D and
Marketing

Investments are undertaken by industry and supported by EU-
programs; no concrete data; Impact of ACEA agreement not clear

Inventions of energy efficiency
technology

Several technologies introduced (monitoring); importance of
inventions unknown; Impact of ACEA agreement not clear

Consumer acceptance

Share of small cars

Share of small cars raised from 30 to 34 %; also increase in SUV’s
from 2-6 % (1995-2003)

Share of diesel cars

Share of diesel cars raised from 24 to 47.5 % of new registrations
(1995-2003)

Share of energy efficient cars

Share of 120g CO,/km cars raised from zero to 5.7 % of the new
registrations (1995-2003)

Net impact / Energy Saving

Annual passenger kilometre

Increase of 12 % from 1995 to 2002 (1995-2003)

Total CO, emission

35 Mt CO, between 1995 and 2002 (estimation by ACEA): Impact of
ACEA agreement not clear.

Improvements in new car CO, performance: reduction of 22g/km
from 1995-2003; savings potential compensated by increase in km,
increase in weight and other means

Effectiveness

Average CO, emission per km
(1995 = 185g/km)

objective 2008 = 140 g CO,/km
intermediate target 2002 = 165-170 g CO,/km
intermediate level in 2003: 163 g/ CO,/km;

Total CO, emission

8% Kyoto target is not possible (total increase)

Cost efficiency

Society Societal net benefits from Agreement: total 225,6 M€ (2002-2008)
Government Low costs for Commission and Member States

Industry Zero net costs: Technology costs (ca. 400 €) will be paid by end-user
End-User 587,9 ME total cost savings (net benefit) for end-users due to fuel

savings (Benefit-Cost Ratio of 1,7)
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4 Conclusions

4.1 Net impact, effectiveness and cost efficiency

With the Kyoto-protocol CO, reduction was not only faced as an increasing word
wide problem that needs to be tackled with fast practical action, moreover, public
awareness was raised. The transport sector contributes to emissions of CO, and
other greenhouse gases to a high degree. Furthermore, it is identified to grow in the
upcoming years (see Figure 9). Hence, political action is needed.
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The ACEA Agreement aims at a CO,-reduction by 25% for all new registered pas-
senger cars from 1995 to 2008. This figure equals an emission of 140g CO,/km.
The average emissions from new passenger cars have decreased from initially 186g
CO,/km to 163g CO,/km in 2003, and the automotive industry is still on a the way
to achieve its target until 2008. Nevertheless, the Commission stressed in its latest
annual report on the strategy to reduce CO, emissions from cars that additional ef-
forts are necessary for the automotive industries (European Commission 2004).
CO, emissions have decreased annually about 1.5 percent, although a reduction rate
of two percent from 1995 to 2008 would be necessary to meet the 140g target. Fur-
thermore, it is questionable whether the agreement will contribute sufficiently to
obligations of the EU under the Kyoto-Protocol. The target of 140g CO,/km is
probably not sufficient to stabilize CO, emissions from passenger cars at 1999 level
by 2010 (Volpi/Singer 2002: 143). While the average emission level can be
reached, the EU’s Kyoto-target of 8% CO, reduction will not be met in the sector
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of passenger transport (EEA 2004). In general, the net impact of the ACEA Agree-
ment cannot be fully concluded yet. Different studies are available to calculate the
energy saving in various scenarios (IEEP 2005, EC 1998, Wuppertal Institute
2005). The initial assumption of the European Commission was a reduction of 85
Mt CO,. ACEA estimation about the reduction until 2002 was 35 Mt CO,.

Regarding cost efficiency, the picture is clearer: In comparison to a regulation the
hypothesis of a short decision-making process cannot be confirmed. It was not easy
to achieve the ACEA agreement and not be possible to reach it in short time, dem-
onstrated by the fact that it took three years to reach an agreement. Thus, it was
probably not much shorter than the process of a regulation would have been. The
implementation costs for the ACEA Agreement cannot be assessed from the indus-
tries point of view due to not available data. What can be stated though is the fact
that the society highly benefits from reduced CO, emissions resulting from the
Agreement. In comparison to the 2002 emission level, there will be a total of 225,6
M€ Societal net benefits in 2008 from the agreement, calculating that an increase in
car prices will be overcompensated by the reduced need for fuel (benefit-cost ration
= 4.0). For the car manufacturing companies, it is assumed that cost can be given to
the end-user (IEEP 2005). This is reasonable because end-users benefit from the
resulting fuel savings. The net end-users benefit per year is 587,9 M€. This equals a
benefit-cost ratio of 1.7.

4.2 Success factors

There are a number of different success factors for a voluntary agreement in gen-
eral. There are success factors regarding the establishment of an agreement (Dalk-
mann & Bongardt, 2005) and success factors for effective implementation. The
success factors for reaching an agreement include the characteristics of the sector as
well the benefits of an agreement instead of a regulation. In sectors with relatively
few large producers it is much easier to agree on targets and measures than in frag-
mented industries.

This is the case in the European passenger cars manufacturing sector. In addition,
the benefits of an agreement on CO, emissions from cars in the European Union
have been expected to be twofold: On the one hand, decision processes on regula-
tion take quite a long time as all member states participate (ca. 3 years); the
Agreements” responsibility lays within the Commission. On the other hand, the
agreement brings more flexibility for industry in implementation.

In order to identify more specific success factors it is useful to distinguish between

internal factors that are related to the form and organisation of the agreement and
external factors that are depending from external developments and impulses.
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a)

b)

Internal Success factors

Within the implementation phase success factors can be identifield as similar to
those of regulative policies: Intermediate targets and active support of imple-
mentation are important. However, in the case of the ACEA agreement, the
willingness of companies is at the heart of the cause-impact relation chain. It is
especially important that pressure by law is substituted by internal peer pres-
sure and pressure by the public. All action is based on the assumption that
companies fear to be blamed for missing out on the targets. However this might
be a fail factor as well (see below).

A success factor of the ACEA agreement certainly is the extensive monitoring
procedure. Like in regulative policies, monitoring is essential to identify indus-
tries performance. Except the total CO, emissions, the monitoring reports pro-
vide all relevant information. The basis of this information is official data from
the Member States, proving the credibility of this data. A critical point might be
the test cycle methode to calculate CO, emissions of new passerger cars as it
does not include comprehensive “real world” assumptions like the use of air
conditioning. However, the Commission is working on that issue and commis-
sioned studies on how to integrate it into evaluations.

External success factors

Another important success factor is the price of technologies to reduce CO,
emissions. As long as fuel savings result in negative net costs - which equals a
benefit as costs have been saved - there is an incentive for consumers to buy
fuel-efficient cars. This leads to very strong interactions with consumer ori-
ented policies like eco-taxes (e.g. Germany) or subsidies for energy efficient
cars (e.g. The Netherlands). The higher fuel prices are, the better is the success
of this instrument.

Regarding the ambition of the instrument, success factors cannot be concluded: It is
not possible to leave the level of ‘relative objectives’ as companies are not respon-
sible for traffic. The prominent concept of the so-called ‘3-litre car’ equals 90g
CO,/km. Hence, an average fleet emission of 120g for the EU strategy, as well as
1409 for ACEA, are targets going beyond the business-as-usual trend. However,

even if more ambitious targets are technically feasible, the political options are lim-

ited. Due to the complex decision-making procedures on EU-level it is doubtful

whether a regulation would have come to a more ambitious target. Thus, the
evaluation of the Agreement depends on the perspective taken.

From an environmental point of view, the Agreement is not sufficient to reach
the Kyoto targets. More efforts are necessary to influence driving behaviour
and the diffusion of efficiency technologies.
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e From a political feasibility perspective, the Agreement is an important step in
the direction of improving efficiency. The Agreement certainly makes actors
sensible for the topic CO, reduction and the annual monitoring reports keep this
topic on the European Agenda.

e From a technical feasibility perspective, more ambitious targets would have
been possible (e.g. gasoline electric hybrid engines). Even if there are addi-
tional security measures, the increase in weight and power of passenger cars
could have been limited and thus led to better results.

Due to the fact that the agreement is located on European level an adoption of other
countries is difficult to conclude. However, as long as energy savings compensate
the additional costs, crucial success factors are monitoring, intermediate targets and
a good implementation management.

4.3 Fail factors
Again, it is possible to distinguished between internal and external fail factors:

a) Internal fail factors

A crucial fail factor for the current agreement might be the absence of any ex-
plicit burden sharing between companies. The cause-impact relation is very in-
direct and is based on mutual expectations. It would be much more effective if
there is more exchange between the manufacturing companies on “who should
contribute what”. This lack is most probably a result of the competitiveness of
the sector. In addition, this also leads to less exchange of possible technologies.
If engineers would be able to work together on possible options, the improve-
ments of energy efficiency might be faster and higher.

b) External fail factors

As mentioned in the above chapter, the willingness of companies to fulfil the
targets of the agreement is the most important fail factor. It is still doubtful for
the ACEA Agreement if the peer pressure among companies as well as pressure
from the public are strong enough to force companies to act. If the structure of
the sector and the competitive situation would be more in line with an competi-
tion of the best car for the environment instead of the fastest and strongest the
agreement would be more effective. As the example of ‘dieselation” shows,
companies are investing in major technology innovations. However, except
Toyota no manufacturer invested in promising options of electric / petrol hy-
brid engines.
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4.4 Monitoring and evaluation

There is a well elaborated monitoring procedure for the ACEA agreement. The
main indicator for monitoring is average CO2 emissions per Kilometre. Neverthe-
less, there are three critical aspects to the evaluation of the outcomes:

(1) Firstly, within monitoring there is no measurement of total CO2 emissions. Al-
though this is no easy task, it is possible to gather member state data on kilometres
travelled with new (and old) cars. This kind of data could be provided by national
statistical agencies. In Germany, e.g., there is a survey on yearly mileage of pas-
senger cars. In addition, rebound effects of fuel savings have to be determined. On
this basis a deduction of total emissions is possible and an analysis of the net im-
pact would be easier. So far it is only feasible to conclude the average yearly mile-
age of passenger cars. The additional focus on absolute figures would help to
evaluate the agreement against the Kyoto targets and show the impact of different
policy instruments.

(2) Secondly, the costs of manufactures to reach the target should be monitored.
This would help to conclude the cost efficiency of measures as well as provide
more information to the public concerning if retail price increases are justified or
not. The data should be provided by maufactures.

(3) Thirdly, the test cycle should be improved and closer related to real life situa-
tion. Air conditioning and short trips are examples for shortcomings of the recent
procedures. Already today, various studies have been carried out on that issue.

Finally, the Agreement has a major gap in any assumption of a baseline scenario.
Even if there are clear targets, there is no information on how the efficiency of pas-
senger cars would have been developed without any policy intervention on the
manufactures.

4.5 Summary: Learning experiences

There is a high potential for energy efficiency based on technological measures.
The ACEA Agreement aims at this potential by motivating producers to invent and
diffuse new technologies in the market. In order to summarise the learning experi-
ence from the case-study it is necessary to discuss three questions in more detail:

1)  Arethe agreed targets sufficient?

2.) Do the different steps of the cause-impact relationship lead to the assumed
effects and where are the keys for improving the performance?

(3) Are different approaches needed?
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4.5.1 Are the agreed targets sufficient?

The achievement seems to be rather successful, although the targets could have
been more ambitious. Before setting a target, a feasibility study not only by the in-
dustry, but by the public authority as well would have provided more information
on the ambitiousness of the target. According to an OECD study, a 50 to 80 percent
improvement in fuel economy would be technically possible during the next 10 to
15 years at little extra cost (Singer/Volpi 2002: 149). If CO, emissions are going to
increase in the future, targets will have to be set more ambitiously in a possible
continuation of the agreement. The ACEA Agreement has turned out to perform in
line with the targets so far, but it is questionable if the 140g target will be reached..
However, total CO, emissions from the passenger car sector should be provided to
evaluate the Agreement against the Kyoto targets.

The 140g CO,/km is an easily measurable target. There are no major conflicts re-
garding the way of measurement or the unit of “g CO,/km”. Furthermore, it is ap-
propriate to the philosophy of focussing on technological measures. The target does
not correspond with individual driving behaviour. However, the achievement can
be seriously influenced by consumers’ decision of buying a passenger car: The
composition of the fleet is a crucial factor for the average fleet consumption. This
leads to the problem of target design. The competitiveness of the automobile sector
causes marketing trends that favour developments of cars in terms of speed, power
and security, which enforce the sale of bigger and heavier cars. Thus, a higher fuel
consumption is supported and technical improvements to reduce CO, emissions
substantially minimized. Limits in power and weight as well as speed limits would
be needed to lower the negative influences of recent market developments. Volun-
tary approaches that focus on such targets do not seem to be feasible in a competi-
tive market. However, it would be possible to improve the achievements of targets
by specifying different objectives for the car segments. Thereby it could be taken
into account that efficiency measures are more cost-efficient for middle and upper
class vehicles.

4.5.2 Do the different steps of the cause-impact
relationship lead to the assumed effects?

The most critical cause-impact relation is the way how targets are linked to tech-
nology diffusion. The mechanisms of public pressure and peer pressure among
companies do not seem to be sufficient. The Agreement is located on top level de-
cision-makers like CEOs and Directors General. Therefore, more powerful modes
of decision-making in terms of problem-solving instead of bargaining (Scharpf
2002) are unlikely. In addition, ACEA does not act as an intermediate participant
that is able to manage the implementation process. There are no direct interactions
between ACEA and the companies.
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Experiences from the Netherlands with voluntary agreements show that the instru-
ment is especially successful in the case of learning and cooperative innovation
processes. E.g. the process of the so called ‘Long Term Agreements’ included
workshops in which companies and a public energy agency participated in order to
commonly develop energy efficiency improvements (Dalkmann/Bongardt 2005).
As the automotive sector is highly competitive, one can assume that companies
tend to be careful in exchanging information on new technical innovations. Thus, a
public authority like the Dutch Energy Agency SenterNovem could function as an
mediating actor providing information, measures and incentives without insulting
competitiveness rules. Such an agency could not only develop public expertise in
technology issues but also be involved in monitoring of companies performance.
Examples for taking this role are the International Energy Agency or the European
Environmental Agency. If companies would not develop in line with the targets it is
than possible to react in that early stage and avoid free riding. Obviously, this
would increase the costs for the European Commission significantly.

In addition to a possible intermediate actor, it is crucial to stimulate compliance
with the agreed targets. The most effective “stick’ to make car manufactures act is
the threat of legislation. The threat that the Commission is willing to propose a leg-
islative act if ACEA fails to achieve the CO, emission target for 2008 or if ACEA
does not make sufficient progress towards this objective has not been very strong
due to the fact that a concrete proposal has not been developed (Keay-Bright 2000).
Hence, it is necessary to propose a regulation before 2008 in order to increase the
pressure to companies and be prepared for alternative solutions in the case of non-
compliance with the ‘140g target’. Furthermore, the ACEA Agreement does not in-
clude incentives that could stimulate emission reductions. Again, the Dutch exam-
ple of Long Term Agreements shows that incentives for companies which exceed
the targets are beneficial. E.g. a possible incentive would be a purchase tax reduc-
tions for the most efficient cars.

4.5.3 Would alternative policy options provide
better results?

The last question can hardly be answered. It is certainly true that the fuel price has a
major impact on the behaviour of consumers. Hence fuel taxes are important in-
struments. However, taxes target on consume and only indirect effect the car indus-
try. A regulation in Form of an emission limit offers the possibility to more detailed
objectives. Nevertheless, the performance of a regulation is limited and depending
from the ambitiousness of targets, too. A main critique of the ACEA Agreement
concerns the fact that there are no major efforts undertaken by the industry to con-
vince consumers about efficient cars as best option. This is probably due to the
competitive situation in the passenger-car sector. In this respect, regulations striv-
ing for a certain percentage of low emission cars or regulation maximum emissions
in each car segment might be a more proactive way to make companies act. How-
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ever, this depends on the specified target. In addition, supportive measures on the
demand side will be crucial for a total decline of CO, emission. Another option is
the establishment of an Emission Trading Scheme that defines caps (i.e. limit for a
car segment) but allows trading of reductions between all car manufacturers (IEEP,
2005; Kageson, 2005; Ewringmann et.al, 2005). Hence, cost-efficiency would be
increased by a market mechanism.

Independent from the question whether a regulation or an agreement performs bet-
ter it is necessary to open up discussion on the policy mix. Individual transport by
cars is responsible for a significant share of CO, emissions in the transport sector.
To tackle the problem of climate change within the case of passenger transport,
three strategic approaches can be identified (Petersen 2004). Firstly, the demand for
car transport can be reduced by transport or special planning measures. Thereby,
traffic is avoided entirely. Secondly, it is possible to shift transport need to more
environmental friendly modes like long-distance trains, bike or public transport.
Both approaches require the change of behaviour of individuals. A third approach,
in which the ACEA Agreement is located, is the improvement of transport: Again,
in addition to technical measures, individuals can be addressed by driving lessons
for more energy-efficient driving (e.g. speed reduction). Hence a more ambitious
policy mix is needed to reduce total CO, emissions in the transport sector (s. White
Paper on European transport policy - Com/2001/370).

In conclusion, the ACEA Agreement is a possibility to reduce CO, emissions from
new passenger cars (and so are the ones with KAMA and JAMA). There is a good
monitoring procedure and all key actors are involved in the agreement. So far, only
information about total CO, emissions by new passenger cars are missing in the
monitoring reports. Hence, there are no discussions about the contribution of the
ACEA agreement to the EU’s Kyoto target. In addition, the implementation is lack-
ing a technology approach. The so called “dieselasation’ of the fleet provides the
most important effects. Hence, additional policies on national level are needed to
promote the diffusion of clean cars. This leads to a concluding view on the EU
strategy on CO, emissions from light duty vehicles in general.

The strategy has to focus on the indicator of a relative emission per kilometre. This
is only adequate for an instrument focussing on the car produced. However, this
approach is not sufficient to reduce total carbon dioxide emissions. At least, it is
necessary to monitor the total fuel consumption, too. Even if an agreement between
the Member States on the total reduction level for the transport sector would be dif-
ficult to reach, information about the sector’s performance is necessary.

One example for the strategies weakness is that the proposed directive on fuel taxes
did not came on the agenda before 2005. This shortcoming was identified by the
automobile sector, by introducing the so called ‘integrated approach’ (ACEA
2005). Even if this approach is used by industry to eventually justify that the set ob-
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jectives cannot be met, it is true that the policy mix towards CO, reduction should
be extended on the consumers side. Instruments like road pricing, fuel taxes or pur-
chase taxes are needed to lower the total CO, emissions from passenger car trans-
port. In addition, further incentives to use public transport or non-motorised modes
are needed by improving spatial planning and increasing the quality of public
transport. In transport planning Strategic Environmental Assessment could identify
cumulative effects. In general, the ACEA Agreement should be integrated in a pol-
icy mix striving towards sustainable mobility. In this way, efficiency measures
would succeed in total emission reduction.
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