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TERM 2003 34 EEA 31 — Proportion of the vehicle fleet meeting certain

emission standards (by mode)

Estimates based on the number of cars fitted with a catalytic converter suggest
that it takes at least 10 years for a new technology to penetrate the entire car fleet
in the EU. Based on the limited data available it seems that this penetration rate is
even lower in the acceding and candidate countries. The proportion of trucks and
aircraft that comply with the latest and most stringent emission standards is lower

than that for cars because of the longer lifetimes of trucks and aircraft.

Figure 1: Estimated share of petrol cars fitted with a catalytic converter in the EU in

1990 and 2001
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Note: No recent data are available for the acceding and candidate countries, Iceland, Liechtenstein and Norway.

Source: Eurostat, 2003.

Figure 2: Estimated share of conventional, open loop, Euro I, Euro Il and Euro I
passenger cars, trucks, buses and coaches and two-wheelers in the EU in
1990 and 2002
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Results and assessment
Policy relevance

With the aim of lowering the environmental and health impact from motorised transport, the EU
has developed fuel quality (see TERM 2003 31 EEA — Uptake of cleaner and alternative fuels)
and vehicle emission standards. However, no target exists specifying or determining the fraction
of the vehicle fleet that should meet these standards.

Policy context
Pollutant emissions

EU legislation on pollutant emissions from new motor vehicles has been in force since 1970 and
relates to carbon monoxide (CO), hydrocarbons (HC) and nitrogen oxides (NO,) for petrol-
fuelled vehicles. Particulate matter (PM) is also included for diesel-fuelled vehicles.

Standards requiring the use of catalytic converters on petrol cars first came into force in 1993
with Euro | (Directive 91/441/EEC (*)) and were replaced by Directive 94/12/EC (°) introducing
the Euro Il standards in 1997. Emission limits for light commercial vehicles, being subject to less
stringent standards than passenger cars, were aligned with these more stringent limit values by
Directive 93/59/EEC (°) and Directive 96/69/EC (‘). Directive 98/69/EC (°) recently introduced
Euro 1l standards for passenger cars (in 2001) and light commercial vehicles (in 2002). By
means of the same directive, future Euro IV standards (which will come into force in 2006 for
passenger cars and 2007 for light commercial vehicles) have already been agreed upon.

For heavy duty vehicles, the first standards came into force in 1990 with Euro 0 (Directive
88/77/EEC (%), which was replaced by Euro | and Euro Il in 1993 and 1996, respectively
(Directive 91/542/EEC (*)). More stringent emission standards, Euro Ill, IV and V for 2001, 2006
and 2009 have recently been adopted by Directive 1999/96/EC (°). The so-called ‘heavy duty
directive’ envisages the adoption of further measures to take effect from 2005-06 including

() OJL242,30.8.1991, pp. 1-106.
() OJL 100, 19.4.1994, pp. 42-52.
() 0JL 186, 28.7.1993, pp. 21-23.
() 0JL 282, 1.11.1996, pp. 64-67.
() 0JL350,28.12.1998, pp. 1-57.
() 0JL36,9.2.1988, pp. 33-61.
() OJL295,25.10.1991, pp. 1-19.
) 0JL 44,16.2.2000, pp. 1-155.
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provisions relating to the development of on-board diagnostic (OBD) and on-board
measurement (OBM) systems to monitor in-service exhaust emissions, durability requirements
and in-service control, and limits for non-regulated pollutants that may become important as a
result of the widespread introduction of new alternative fuels.

Current emission limits for motorcycles and mopeds are defined in Directive 2002/51/EC (%),
amending 97/24/EC (*°). The directive and its amendment determine a set of emission limits
(both for two-stroke and four-stroke motorcycles) for CO, HC and NO, to be applied to
motorcycles from 2003 onwards. A further tightening of the emission limits is foreseen in the
directive for 2006. The introduction of ‘in-use’ checks to prevent high emissions caused by
bikers ‘tinkering’ with engines is also foreseen.

Emissions from ocean going ships are currently not regulated in the EU. The Commission
(European Commission, 2001) has issued a discussion paper titled ‘A Community strategy on
air pollution from seagoing ships’, intended to explain the development of a European strategy
on air pollution from seagoing ships. The principal pollutants covered by the strategy will be
sulphur oxides (SO,), nitrogen oxides (NO,) and volatile organic compounds (VOC). The
strategy will also consider particulates and greenhouse gases. Because of the global nature of
shipping, the Commission is keen to promote an early ratification of Annex VI on air pollution of
the International Maritime Organisation’s Marpol Convention. However, the standards set in this
annex are not very stringent, and it is not clear when it will enter into force.

Standards limiting the emissions of smoke, HC, CO and NO, from turbojet and turbofan aircraft
engines are contained in Annex 16, Volume Il to the Convention on International Civil Aviation.
The annex also contains approved test and measurement procedures. With respect to subsonic
applications, the provisions of the standards for smoke apply to engines whose date of
manufacture is on or after 1 January 1983. For the gaseous emissions, the standards apply only
to engines whose rated output is greater than 26.7 kN. For HC and CO, they apply to engines
whose date of manufacture is on or after 1 January 1986. For NO,, the standards have three
levels of stringency depending on the date of manufacture of the engine.

The Committee on Aviation Environmental Protection (CAEP) recommended increasing the
stringency of the current NO, standard by 12 %, something which is likely to be endorsed at the
35th International Civil Aviation Organisation (ICAO) assembly later this year.

Noise

Noise emission standards (setting maximum permissible sound levels at the exhaust system of
motor vehicles) were first described in Council Directive 70/157/EEC (*') and adapted by more
recent directives to technical progress (Directive 92/97/EEC ().

Aeroplanes are classified according to ICAO noise norms (chapters). Chapter 2 is the standard
on noise applicable to jet-powered aircraft designed before October 1997. Chapter 1 aeroplanes
have been forbidden in Europe since 1988, Chapter 2 aircraft have been phased out until April
2002 (European Council, 1999). For aircraft designed after 1997, Chapter 3 standards must be
followed. In June 2001, the ICAO Council adopted a new Chapter 4 noise certification standard
with an increase in stringency of 10 db in comparison with the current Chapter 3 standard. The
Chapter 4 standard will be obligatorily applicable to new aeroplane types submitted for
certification after 1 January 2006 and voluntarily to aeroplanes originally certificated to the
Chapter 3 requirements for which an application for certification is submitted.

Directive 2002/30/EC () on the establishment of rules and procedures with regard to the
introduction of noise-related operating restrictions at Community airports has been recently
adopted. The main objective of the directive is to facilitate the introduction of operating
restrictions in a consistent manner in order to reduce the number of people affected by the
harmful effects of noise. It also aims at promoting the development of airport capacity in
harmony with the environment and at facilitating the achievement of specific noise abatement
objectives at the level of individual airports.

°)  0JL 252, 20.9.2002, pp. 20-32.
% 0JL 226, 18.8.1997, pp. 1-454.
) 0JL42,23.2.1970, pp. 16—20.

2y 0JL371,19.12.1992, pp. 1-31.
) 0JL 89, 28.3.2002, pp. 40—46.
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Environmental context

Poor air quality affects human health, ecosystems, crops and buildings. Transport contributes
significantly to the impairment of air quality through pollutant emissions (see TERM 2003 03
EEA31 — Transport emissions of air pollutants). Setting more stringent emission standards and
switching to more environment-friendly fuels (see TERM 2003 31 EEA31 — Uptake of cleaner
and alternative fuels) contribute to improving air quality. Due to data limitations, the share of
passenger cars fitted with a catalytic converter is used as an indication of the environmental
performance of the passenger car fleet (the most important mode of passenger transport).

Noise emissions affect human health as well as ecosystems (see TERM 2002 05 EU —
Exposure to and annoyance by traffic noise). Setting more stringent noise emission standards
for vehicles and aircraft eventually leads to less noise exposure and annoyance. Due to data
limitations, only noise emissions from aircraft are discussed.

Assessment

A factor that has limited the benefits of new technologies is the slow market penetration of these
technologies; the average age of passenger cars in the EU has increased (see TERM 2003 33
EEA — Average age of the vehicle fleet). This development can be partly explained by the fact
that new cars are bought, but old cars are kept. Indeed, the number of cars per household has
increased (see TERM 2003 32 EEA — Size and composition of the vehicle fleet), confirming
that new technologies need a long time to penetrate fully. Moreover, new models may be of
better quality and therefore have a longer lifetime than less recent vehicles.

One proxy indicator that can be used to show the rate of penetration of new technologies is the
share of passenger cars fitted with catalytic converters. For passenger cars, it has taken more
than 10 years to reach a 72 % penetration of this new technology.

In 2001, 72 % of petrol-driven cars in the EU had catalytic converters, with wide variations
between Member States. The lowest shares were in Portugal (32 %) and Spain (42 %); the
highest were in Luxembourg, the Netherlands and Austria (all above 90 %). The penetration of
vehicles equipped with a catalytic converter in the acceding and candidate countries was limited
compared with the corresponding EU-15 situation in 1996 — the only year for which such data
are available. In 1996, the share of passenger cars fitted with a catalytic converter in the
acceding countries was between 6.4 and 32.8 %, while in the EU these figures reached 19 to
73 %. The lowest share was observed in Romania (close to 0 %) and the highest in Slovenia
(32.8 %). No data were available for Estonia, Latvia, Lithuania and Bulgaria. The average share
of vehicles fitted with a catalytic converter in these countries is estimated to be approximately
15.3 % and is found to be significantly lower than the corresponding 1996 EU-15 figure (46 %).
However, the lack of time-series hampers a full assessment of the evolution over time of the
number of cars fitted with a catalytic converter and thus of the rate of penetration of new
technologies.

For heavy-duty and light-duty trucks, the situation is even worse. The average life of a truck is
longer than that of a passenger car. It can therefore be expected that the share of trucks
complying with the highest emission standards and the corresponding rate of penetration of new
technologies is relatively low. In 1995, for example, 70 % of diesel-driven cars, but only 23 % of
heavy-duty trucks, complied with Euro | (EEA, 2000).

In view of the stringer emission standards coming into force in 2006, a number of car
manufacturers have developed diesel models equipped with diesel particulate filters (DPF). All
DPF-equipped car models will meet Euro IV emission standards. However, widespread use of
DPF systems in the coming years will require voluntary action by the car makers, as the Euro IV
limits can be met (at least in small and medium-sized cars) without the use of filters.

In 1998, Chapter 3 aeroplanes made up over 90 % of the EU fleet, Chapter 2 about 8 %,
Chapter 1 only 0.1 % (two aircraft) and supersonic aircraft (Concorde) 0.5 % (see Figure 3).
Most of the aeroplane fleet thus complies with the most stringent EU noise standards. The
phase out of Chapter 2 aircraft will further improve the average noise performance of the fleet.
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Figure 3: Number of commercial aircraft by noise certification operated in the EU, 1990-
98
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NB: Chapter 1 (aircraft types certified before 1970) is not included in the graph as only two aircraft were operating in the
EU in 1998. Chapter 2 aircraft refers to types certified between 1970 and 1978. Chapter 3 aircraft refers to types
certified after 1978. Supersonic aircraft (Concorde) are not included in the graph since only 13 aircraft were operating in
the EU in 1998.

Source: European Commission, 1999.
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Table 1: Estimated share of petrol-engined cars fitted with a catalytic converter in the EU

Unit: %

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Belgium 3.3 7.1 110 202 292 371 453 531 613 694 768 83.0
Denmark 2.0 7.0 12.0 17.0 25.0 31.0 38.0 46.0 52.0 58.0 64.0 70.5
Germany 376 453 519 573 626 677 724 768 817 849 874 89.0
Greece 8.7 18.5 29.2 35.2 38.9 42.7 46.3 49.9 53.5 58.0 62.2 66.2
Spain 4.0 5.4 6.9 10.5 14.8 18.3 22.0 25.9 30.0 34.3 38.5 42.0
France 2.6 54 8.3 152 227 301 378 433 491 554 613 67.1
Ireland 5.1 13.9 20.9 26.9 33.7 40.3 48.0 55.7 63.1 72.4 83.6 88.6
Italy 3.2 5.9 8.7 14.9 20.7 26.9 33.0 41.2 48.2 55.2 61.9 68.2
Luxembourg 5.4 12.2 17.1 29.7 41.0 52.2 61.6 69.9 78.1 85.8 91.9 96.1
Netherlands 31.7 39.7 475 55.7 61.7 67.6 72.8 7.7 82.3 86.4 89.8 92.3
Austria 238 315 390 452 508 566 623 687 750 809 86.7 90.8
Portugal 14 3.0 4.7 9.0 127 158 190 220 249 276 300 319
Finland 2.1 4.8 7.3 11.8 16.8 225 29.1 36.6 44.1 52.1 59.7 66.1
Sweden 264 311 353 390 427 460 510 559 612 668 66.8 66.8
United Kingdom 2.6 4.7 6.7 134 201 270 330 393 457 511 568 633
EU-15 12.7 17.0 20.9 28.3 34.5 40.4 46.1 51.9 57.5 62.5 67.3 71.6

Source: Eurostat, 2003.

Table 2: Share of petrol vehicles fitted with a catalytic converter in 1996, by country

Unit: %

Share
Romania 0.2
Poland 6.4
Czech Republic 115
Hungary 11.6
Slovakia 14.4
Slovenia 32.8
AC-6 15.3
EU-15 46.1

Source: REC, 1998; Eurostat, 2003; UNECE, 2001.

Table 3: Number of commercial aircraft by noise certification operated in the EU

Unit: units
Chapter 1 Chapter 2 Chapter 3 Supersonic
(<1970) (1970-78) (>1978)

1990 1 690 1093 14
1991 632 1336 14
1992 551 1515 14
1993 457 1613 14
1994 397 1723 14
1995 358 1883 13
1996 2 299 2022 13
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1997 2 260 2195 13
1998 2 224 2448 13

Source: European Commission, 1999.

Table 4: Summary of vehicle emission standards

Tier Year CcO HC HC+NOXx NOx PM
EU emission standards for passenger cars, g/km
Diesel
M Euro 11 1.1.1993 2.72 - 0.97 - 0.14
(3.16) (1.13) (0.18)
Euro 2, IDI 1.1.1997 1 - 0.7 - 0.08
Euro 2, Dl a 1.1.1997 1 - 0.9 - 0.1
Euro 3 1.1.2001 0.64 - 0.56 0.5 0.05
Euro 4 1.1.2006 0.5 - 0.3 0.25 0.025
Petrol (gasoline)
M Euro 11 1.1.1993 2.72 - 0.97 - -
(3.16) (1.13)
Euro 2 1.1.1997 2.2 - 0.5 - -
Euro 3 1.1.2001 2.3 0.2 - 0.15 -
Euro 4 1.1.2006 1 0.1 - 0.08 -
EU emission standards for light commercial vehicles, g/km
Diesel
N1, Class | Euro 1 1.1.1993 2.72 - 0.97 - 0.14
< 1 305 kg Euro 2 1.1.1997 1 - 0.6 - 0.1
Euro 3 1.1.2002 0.64 - 0.56 0.5 0.05
Euro 4 1.1.2007 0.5 - 0.3 0.25 0.025
N1, Class Il Euro 1 1.1.1993 5.17 - 1.4 - 0.19
1 305-1 760 Euro 2 1.1.1997 1.2 - 1.1 - 0.15
k
’ Euro 3 1.1.2002 0.8 - 0.72 0.65 0.07
Euro 4 1.1.2007 0.63 - 0.39 0.33 0.04
N1, Class Il Euro 1 1.1.1993 6.9 - 1.7 - 0.25
> 1 760 kg Euro 2 1.1.1997 1.35 - 1.3 - 0.2
Euro 3 1.1.2002 0.95 - 0.86 0.78 0.1
Euro 4 1.1.2007 0.74 - 0.46 0.39 0.06
Petrol (Gasoline)
N1, Class | Euro 1 1.1.1993 2.72 - 0.97 - -
<1305 kg Euro 2 1.1.1997 2.2 - 0.5 - -
Euro 3 1.1.2002 2.3 0.2 - 0.15 -
Euro 4 1.1.2007 1 0.1 - 0.08 -
N1, Class Il Euro 1 1.1.1993 5.17 - 1.4 - -
1 305-1 760 Euro 2 1.1.1997 4 - 0.65 - -
k
’ Euro 3 1.1.2002 4.17 0.25 - 0.18 -
Euro 4 1.1.2007 1.81 0.13 - 0.1 -
N1, Class Il Euro 1 1.1.1993 6.9 - 1.7 - -
> 1 760 kg Euro 2 1.1.1997 5 - 0.8 - -
Euro 3 1.1.2002 5.22 0.29 - 0.21 -
Euro 4 1.1.2007 2.27 0.16 - 0.11 -

T Values in brackets are conformity of production (COP) limits.

a — until 30 September 1999 (after that date DI engines must meet the IDI limits).

* For Euro 1 and 2 the weight classes were Class | < 1 250 kg, Class Il 1 250-1 700 kg, Class Il > 1 700 kg.

Spreadsheet file: TERM 2003 34 EEA — Emission standards.xls
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Metadata
Technical information

1. Data source: Eurostat, 2003; Regional Environmental Centre for central and eastern Europe
(REC, 1998).

2. Description of data: Estimated share of petrol-engined cars fitted with a catalytic converter
based on the estimated age distribution of the vehicle fleet.

3. Geographical coverage: EEA-20 (Belgium, Denmark, Germany, Greece, Spain, France,
Ireland, Italy, Luxembourg, the Netherlands, Austria, Portugal, Finland, Sweden and the
United Kingdom, Czech Republic, Hungary, Poland, Slovakia, @Romania).
No data were available for Iceland, Liechtenstein, Norway, Bulgaria, Estonia, Latvia,
Lithuania and Slovenia.

4. Temporal coverage: 1990-2001 (for EU-15), 1996 (for Czech Republic, Hungary, Poland,
Slovakia, Romania).

5. Methodology and frequency of data collection: The estimates of cars fitted with a catalytic
converter are based on vehicle stocks at 31 December for all EU-15 countries. For this
reason, these estimates may differ slightly from published figures for countries, which use a
different reference date. The limited data obtained for the acceding and candidate countries
so far (complete lack of time-series) imply that a methodology for data collection does not
exist.

6. Methodology of data manipulation, including making ‘early estimates’: None.
Quality information

7. Strength and weakness (at data level): The number of cars fitted with a catalytic converter is
estimated based on models rather than measured according to registration of cars.

8. Reliability, accuracy, robustness, uncertainty (at data level): Data on EU-15 can be
considered to be reliable since they are official data reported to and provided by Eurostat.
For the acceding and candidate countries it is ambiguous, although data were derived from
a reliable data source.

9. Overall scoring (give 1 to 3 points: 1 = no major problems, 3 = major reservations): 3

Relevancy: 3 (Catalytic converters are just one aspect of emission standards for vehicles
(and cover only petrol-engined cars for road vehicles)).

Accuracy: 3 (Data are estimated rather than based on vehicle registration data. Differences
in percentages due to variation in calculation methods are reported (Denmark)).
Comparability over time: 2 (Estimations allow for analysis of trends, but it should be borne in
mind that the data are estimated, not based on vehicle registrations).

Comparability over space: 2 (Estimating the share of cars with a catalytic converter instead
of calculating it based on registration data also limits comparability over space).

Further work required

Ideally, this indicator contains an overview of the entire vehicle fleet (all modes) and the (noise
and pollutant) emission standards they comply with. In particular, the increasing share of diesel
in passenger cars requires the monitoring of technology penetration in this type of car as well.

In questionnaires submitted to the EEA, certain acceding countries (the Czech Republic, Latvia,
Lithuania, Hungary) indicated that data exist on the share of cars fitted with a catalytic
converter. However, these data are not regularly reported to any international organisation (e.g.
UNECE, ECMT). Streamlining data exchange seems therefore necessary.

A homogeneously defined deregistration procedure as well as information concerning the
registration of in-use vehicles would be needed in order to know more precisely the actual share
of the fleet complying with given emission standards in different countries.
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