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1. Abstract

The city authority in London is doing as much as it can to achieve the EU limit values, and
national air quality objectives. Some of the measures are outlined here. 

While control efforts in Berlin have resulted in a significant improvement of the air quality
within the last decade the Senate Department of Urban Development is currently developing an
air pollution abatement plan which will spell out a suite of measures aimed at compliance with
the EU limit values for PM10 and NO2. Measures the Greater London Authority are undertaking
to reduce PM10 and NO2 concentrations are set out in the London Mayor's Air Quality Strategy,
and London local authorities are generally much further advanced than their colleagues in the
rest of the UK.

However, cities such as London and Berlin are finding that they cannot achieve them without
some further assistance. In many cases the national and EU authorities are best placed to give
the local authorities tools to increase the effectiveness of local measures. Greater dialogue
between different levels of governance will assist in achieving the limit values, to inform
policy-makers at each level of the activities and problems of each level. Cities also need to talk
together in order to raise these issues with these authorities, and others relevant organisations.
This paper sets out some of the further assistance needed. 

2. Introduction

The EU has set health-based air quality limit values to protect the health of EU citizens. It is the
task of the EU, national governments and local authorities to work together and to co-ordinate
action to meet these objectives. 

Poor air quality damages health and quality of life, particularly affecting the most vulnerable in
society – the very young and the old. High levels of air pollution are known to affect
cardiovascular and respiratory diseases, both of which are common causes of death in the EU.
This will become increasingly important if, as is predicted, the EU population ages as longevity
increases and birth rates reduce. 

It should be noted here, that, in addition to air pollution, exposure to harmful levels of ambient
noise has gained growing attention by people living in urban areas. As part of this, the new EU
Directive on ambient noise obliges Member States, and eventually the city authorities, to
undertake a full assessment of the noise exposure and to come up with noise mitigation plans
by 2007. Though common EU noise targets have not been set, Member States are to establish
noise thresholds as national targets, which are to be achieved by the said noise abatement plans.
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The EU has several directives to assist in meeting these environmental objectives, most notably
those on vehicle emissions standards (some are also covering noise emissions), fuel quality and
national emissions ceilings, which have had a significant impact on air quality. The EU can
negotiate much more effectively with large manufacturers than individual member states. 

National governments have introduced incentives for take-up of cleaner vehicle technology and
fuels to accelerate their use. Local authorities are taking action including traffic management
and cleaning their own vehicle fleets, leading the way for others to follow and giving
incentives.

EU and National measures alone will result in a significant improvement of the air quality in
large parts of the EU. However, there are widespread areas where meeting the limit values
requires significantly more action, especially for nitrogen dioxide (NO2), fine particles (PM10)
and ozone. For NO2 and PM10 this is mainly urban areas – where the majority of the EU
population live - that have difficulty achieving the limit values. High ozone levels are mainly in
more rural areas, but caused by emissions from urban or industrial areas1 too. Reductions of
ozone concentrations cannot be reduced by local action, and will result from reductions in the
other primary emissions, and so are not discussed further in this paper.

Air pollution does not respect administrative boundaries, and significant proportions of the air
pollution problem in many urban areas is caused by pollution blown into that area, and often
from different countries – particularly for PM10. This highlights the need to work together.

There are significant local measures that can be undertaken, and some examples of the
measures being taken by cities are set out in this paper. However, even with these, in cities such
as London, Berlin, Paris, but also the smaller cities such as Rotterdam and Munich, local
measures are really struggling to meet the limit values. In cities such as London and Berlin,
while local measures are making significant in-roads onto pollution concentrations, at present,
there are no local measures that could meet the limit values, and additional measures at national
and international levels are needed. In many cases it is additional tools that are needed for
measures at the local level to have more impact.

3. Meeting the EU Limit Values

According to the data reported to the EU, PM10 concentrations are rather high in relation to the
PM10 limit values for 2005 (stage I). In 2001 the PM10 limit values were exceeded at 34% of
the more than 700 monitoring stations in the Community, the majority being in hot spot sites in
urban areas. Of the 750 cities where data were reported, 180 cities were in non-compliance
with the 24 hour PM10 limit value. A number of cities with a total of about 20 million people
have exceedances on more than 45 days at least at one monitoring station2. 

A recent survey in Germany revealed that between 70 and 120 urban areas do not expect to
achieve the PM10 limit values by 2005, unless tangible additional measures would be taken.
Similar bad news is anticipated for NO2, where around 70 towns are not expecting to comply
with the annual NO2 limit value in 2010. Figure 1 depicts the 2002 distribution of annual NO2
concentration in Germany, with a larger number of urban hotspots in non-attainment with the
NO2 limit values. 
                                                
1 Ozone is a secondary pollutant, caused mainly by reactions of pollutants such as nitrogen oxides and
hydrocarbons.
2 taken from the draft 2. Position Paper on Particulate Matter by the CAFE (“Clean Air for Europe”) Working
Group on PM (see www.itm.su.se, then tick on “newsboard”)
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Figure 1. Measured distribution of annual NO2 concentrations. The coloured areas are
based on interpolated data of rural and background measurements, while the spots depict
values recorded by traffic sites.3

annual average of nitrogen dioxide in µg/m³

limit value

For PM10, there was a significant increase of regional background PM10 concentrations in
Germany in 2002 and the first half of 2003, which makes compliance by 2005 even less likely
to achieve.

Different parts of the EU find different pollutants harder than others, for example south-eastern
England has much more secondary PM10 than the rest of the UK. In Spain, on the other hand,
the contribution from soil erosion, re-suspension and even Sahara dust is quite significant,
while wood burning, winter sanding and road abrasion from the use of studded tyres contribute
significantly to the PM10 problem in Scandinavian countries. 

Different parts of the EU also have different ways of estimating the sources and concentrations,
using different emissions factors, or different models and methodologies. However, these do
not change the overall conclusions – that the NO2 and PM10 limit values will be hard to meet in
many urban areas in the EU.

                                                
3 Source: Umweltbundesamt (German Environment Agency)



Take London as an example. The Greater London area covers 1,600 km2, and while much of
the area will achieve the objectives, there is a significant amount that is estimated to exceed the
EU limit values, in central and inner London, near the main roads and around Heathrow airport. 

Figure 2 and Figure Figure 3 show modelled maps4 of the situation in London without further
national measures, or the planned local measures for NO2 and PM10 with respect of the EU
Limit Values. It should be remembered that weather conditions do affect the PM10 situation
considerably, and Figure 4 is given showing a good weather year for comparison. It should be
noted that the scale of the area these maps represents is 1,600km2.

Figure 2 Modelled 2010 annual mean NO2 concentrations in µg/m3 – (poor weather year5)

Figure 3 Modelled 2010 daily mean PM10 concentrations, in number of days above the EU
Limit Value of 50 µg/m3 (poor weather year6).

                                                
4 A semi-empirical modelling method is used, for more information see
quality strategy on www.london.gov.uk
5 1997 is used, but weather year does not make as much of a difference 
6 1996 is used, which was a particularly bad weather year for PM10.
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Figure 4 Modelled 2010 daily mean PM10 concentrations, in number of days above the EU
indicative Limit Value of 50 µg/m3 (good weather year7).

Figure 5 below shows the predicted concentrations for the 20
measures within the London Mayor's Air Quality Strategy th

Figure 5 Modelled 2005 daily mean PM10 concentrations
Limit Value of 50 µg/m3 (poor weather year9).

                                                
7 1996 is used, which was a particularly bad weather year for PM10.
8 It should be noted that for many of the measures it is not possible to rel
measures that can be reliably quantified have been included in the mode
9 1996 is used, which was a particularly bad weather year for PM10.
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In Berlin there is also a problem in achieving the EU limit values for NO2 and, even more
seriously, for PM10.  Achieving the 2005 EU limit value is harder for Berlin than London, and
the impact of the large scale background of PM10 greater. Figure 6 illustrates the number of
days with daily mean concentrations of more than 50 µg/m³ PM10 over the last 12 months to
September 2003. By 2005 this must not be exceeded more than 35 times per calendar year.
While in 2001 violation of the 35 days criterion was limited to the three traffic sites, the
significant increase in regional PM10 background has resulted in non-compliance even in
residential areas at the periphery of Berlin in the year up to September 2003. 

Figure 6: PM10 levels recorded in Berlin between October 2002 and September 2003

Figure 7 below indicates this upward trend in the PM10 levels in Berlin. The data coloured in
green reflects the PM10 concentrations recorded at the city boundary stations only during
situations, when the wind came from areas outside the city. It can be seen that the upward trend
in the PM load originating from areas outside Berlin triggered a similar increase of the urban
PM10 background (in blue) and the PM10 load measured at traffic sites (in red). Hence, the
recent worsening of the PM10 situation in Berlin between 2001 and 2003 is largely due to
regional scale transport of particulate matter, which appears to be a major obstacle to the
achievement of the limit values by 2005 (and more so the indicative 2010 standard). As
mentioned above, PM10, with its large secondary component is significantly affected by the
weather, and some years can be much worse than others (also see figures 3 and 4 above in
London).  Whether the recent surge in regional PM background around Berlin is mainly due to
poor weather conditions is not yet clear and remains to be investigated in more detail.
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Figure 7: Recent trend of the annual average PM10 concentrations at the periphery, in
urban background and traffic hot spot locations in Berlin

 The difficulty to meet the PM10 limit values by 2005 is underlined by preliminary modelling of
the expected impact of a fairly unrealistic, but illustrative scenario of a low emission zone. This
assumed for 2005 the entire lorry fleet entering the central city10 area to be better than the Euro
II emission standard. For 2010, Euro III was assumed to be the minimum standard for all diesel
vehicles. In this modelling, the regional background was assumed to fall by almost 20% by
2010 (which is an optimistic assumption). The modelling suggests that full compliance with the
2005 PM10 limit values, let alone with the indicative PM10 standard and the NO2 limit value for
2010 will not be achieved without other additional measures. Figure 8 below illustrates this,
with the length of the street sections with concentrations above the limit values in different
years with the LEZ. Despite the significant impact of the LEZ, 30 kilometres of Berlin’s main
road networks will still suffer from PM10 levels above the limit value in 2005. Even in 2010, a
few kilometres with hot spots may remain over the stage 1 limit value.  

Figure 8: Modelled length of street sections in Berlin, in non-compliance with the stage 1
PM10 limit value for 2005 (red bars) and the annual NO2 limit value for 2010 (blue bars),
based on an illustrative, two-stage low-emission zone scenario for 2005 and 2010.
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10 This area is delimited by the inner motorway and “S-Bahn” ring, including around 1 million inhabitants 
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4. Sources of pollution

In most urban areas the major local source is road traffic. Figure 9 shows the emissions sources
in London in 2001 from PM10 and NOx as an example. Figure 10 shows the results of a source
apportionment of PM10 for Berlin derived from pollution data11 of 2001-2, and Figure 11 shows
this for NO2 in Berlin, based on modelling.

Figure 9. Proportion of emissions of NOX and PM10 from different sources within Greater
London in 200112.
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Figure 10: Estimated contribution to PM10 pollution at a busy traffic spot from all PM10
sources in Berlin in 2001-2. 

                                                
11 Again noting that different countries and cities use different estimation methods: the Berlin data is a result of a
source apportionment exercise based on the evaluation of measured pollution data. So, unlike the emission data
from London, it accounts, among other things, for the effect of differing distances between emitter and receptor of
industrial stack emissions in comparison to traffic exhaust emissions. It is for the same reason, why aviation does
not explicitly appear in Berlin’s result, apart from the fact, that air traffic in Berlin is only a fraction of the air
traffic around London. 
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Figure 11 Modelled contribution to NO2- urban background concentrations from various
source sectors in Berlin13
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The proportion of primary emissions of both pollutants being predominantly from road transport is a
common theme.  However, in other aspects, the sources of NOx and PM10 differ. For example more
distant sources producing secondary aerosol are very significant for PM10, whereas for NO2 this is
much less so.

PM10 pollution
PM10 is a particular problem. The indicative EU limit value is particularly hard to achieve, yet the
health research points to particles having by far the greatest health impact. 

The main contributors to PM10 other than road traffic exhaust emissions are precursors of secondary
PM10 (again traffic, then industry, agriculture), re-suspended road dust, construction and annual
bonfire or firework events. Re-suspended road dust in particular is different around the EU, from
Sweden, with studded tyres and very high levels, to the UK that at present assumes low contributions.
As figure 10 indicates for Berlin, non-exhaust emissions take up almost half of what Berlin’s
transport sector contributes to the PM pollution at the traffic sites. Unlike the traffic exhaust
emissions, this coarse part of the PM10 load can hardly be tackled by technical means. Whether
enhanced road sweeping could be a solution, is currently being investigated. Results of recent studies
in Stockholm, however, have not revealed a tangible effect of such measures.

With regard to the problem large-scale regional PM background, it seems that in general many
other cities are similar to Berlin, with a significant share secondary PM10 sources. London,
Berlin and Paris all have around one third of PM10 concentrations from sources outside the city,
although this varies significantly from year to year and seems to be higher in those parts of
Europe with a more continental climate. This long-range transportation of particles is illustrated
by Figure 12. 

                                                                                                                                                          
12 Source: GLA/TfL London Atmospheric Emissions Inventory 2001
13  LCP = large combustion plants
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The secondary PM10 is often brought in from a particular wind direction. In both London and
Berlin this is greatest in years with winds predominantly from the south-east, such as London's
particularly poor year for PM10 in 1996 and a number of recent episodes with elevated PM10
levels covering whole eastern Germany. 

Figure 12. Long-range transport of PM10
14.

Quite how important it is to co-operate on reducing pollution is illustrated by modelling in the
Netherlands that estimates that of the total 16.4µg/m3

 anthropogenic PM10, only a third came
from the Netherlands, and the rest from other countries. Table 1 shows this in more detail, with
the annually averaged primary and secondary inorganic concentrations of PM10 for the
Netherlands by source. 

Table 1 Sources of PM10 in the Netherlands (1995 emissions)15.
Dutch sources Primary PM10 

(�g/m3)
NHx 
(�g/m3)

NOy 
(�g/m3)

SOx 
(�g/m3) 

Summed concentration
(�g/m3)

Industry 0.4 0.0 0.1 0.1 0.6
Energy 0.0 0.0 0.1 0.1 0.2
Transport 1) 1.5 0.0 1.0 0.1 2.6
Agriculture 0.5 0.9 0.0 0.0 1.4
Others 0.5 0.1 0.1 0.0 0.7
Sum 2.9 1.0 1.4 0.2 5.5
Other countries
Industry 0.9 0.0 0.1 0.1 1.0
Energy 0.4 0.0 0.7 1.9 3.0
Transport 1) 0.9 0.0 2.1 0.3 3.3
Agriculture 0.1 1.2 0.0 0.0 1.4
Others 0.7 0.0 0.5 1.1 2.3
Sum 3.0 1.2 3.3 3.4 10.9
All sources      
All
anthropogenic
sources

6.0 2.2 4.6 3.6 16.5

Non-modelled
other sources2

18

All sources 34.5

                                                
14 Source: UK DEFRA
15 Source: RIVM report of the Netherlands Aerosol Programme "On health risks of ambient PM in the
Netherlands", October 2002, RIVM report 650010 033. Editors: Eltjo Buringh and Antoon Opperhuizen
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1) Including international shipping 
2) non-modelled part of the PM (18 µg/m3): sea salt, crystal and biogenous material and the northern hemisphere

background.

NO2 pollution
For NOx the main sources other than road traffic are gas use and, in particular for London,
airport-related emissions. Reductions in concentrations of NO2 from reducing emissions in
large urban areas are also limited by the reactions of nitrogen monoxide (NO) and ozone16.

Gas use, one of the main non-transport emissions of NO2 is already a very clean fuel.
Substitution of coal by gas for house heating brought a significant reduction of sulphur dioxide
and total particulate concentration, but it is the sheer number of buildings using gas that makes
it a problem. Heating boilers are often replaced less frequently than vehicles, and the NOx
emissions gain per boiler is often less.

Airport-related emissions occur only at certain locations, and much of theseare emitted at
height. Airport-related emissions are only an issue for air quality at a few locations, and in fact
very few airports, but one of these is Heathrow Airport on the edge of London, within the built
up conurbation. Road traffic to and from airports often have as strong an impact on the
exposure of people as the direct emissions of the air planes. This is certainly different for noise,
where air traffic is a big factor in total noise exposure of those living in surrounding areas of an
airport. This is of major concern in Berlin, with two of its three airports totally embedded in the
build up conurbation. While ground-based airport emissions can be ‘relatively’ easily tackled,
local airports and nation states have less control over aircraft. International agreements are
often constrained by countries that are not EU member states.

5. Local action EU member states are taking 

Different member states are at different stages of work towards meeting the limit values.
London has produced its first London-wide air quality strategy outlining measures, combining
with national and local authority measures underway. 

The London Mayor’s Air Quality Strategy focuses on road traffic – where the most impact can
be made, and the Mayor has most powers. The air quality strategy works together with
transport, land use planning, noise, energy and other Mayoral strategies17. The transport and
land use planning strategies take forward traffic reduction measures, and the air quality strategy
concentrates on the cleaner vehicle issues. These work together with UK national measures
such as giving fuel duty and tax incentives and grants for alternative fuelled or retrofitted
vehicles. 

Measures in the London Mayor's air quality strategy include:

� cleaning the public fleets – buses (minimum of Euro II and particle trap by 2005, use of water
diesel emulsion, and selective catalytic reduction (SCR) trials); taxis (their first emissions
standards), fire engines and police vehicles

                                                
16 Only once a threshold is achieved when NO2 reduction is no longer ozone limited, will reductions in
concentrations be linear with emissions reductions. The rising levels of ozone also limit the ability to achieve these
objectives due to the reaction of NO and ozone which in turn produces NO2.
17 More information on all of these can be found on www.london.gov.uk, and following Mayor's publications, then
strategies.
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� specific guidance for the 33 London local authorities to clean their vehicles and undertake other
measures to reduce pollution, which is raising the standard of local action

� traffic reduction – aiming for 15% in central London, reduce growth to zero in inner London, and
halving growth in outer London, through measures including central London congestion charging

� encouraging businesses to clean their vehicles, using the Mayor’s profile, facilitating uptake of
government grants, providing objective information on how operators can clean their fleets

� roadside testing of vehicle emissions
� using the planning system to reduce the impact of new developments
� incentives through the central London congestion charge for the very cleanest alternatively fuelled

vehicles
� feasibility study into a London low emission zone (LEZ)18. 

Berlin in the process of updating its local air pollution abatement plans. At the same time, noise
mitigation plans are being developed in three districts. Measures already in place in Berlin include: 
� particle filters for all public buses
� investment in a network of refuelling stations for compressed natural gas (CNG)
� grants for enhanced use of CNG-vehicles for taxis and driving schools
� similar programme for light duty vehicles and heavy duty vehicles powered by CNG
� containment of traffic flows by huge investment in public transport
� adoption of a transport development plan, which aims to reduce motor traffic flows in the city

centre
� enhanced investment in cycling infrastructure
� charges for car parking in several city centre districts
� substitution of coal by gas, oil and district-heating for house heating purposes
� industry is to apply best available technology, e.g. de-NOx equipment on all power plants and

larger industrial installations

Measures in Paris include those to reduce traffic particularly by the introduction of bus lanes
and the use of water diesel emulsion in the city's buses.

6. Impact of local measures

The impact of local measures are limited by the tools provided by the EU and national
governments and, in relative terms, by the emphasis placed on the reduction of the large-scale
PM background in Europe. Without the EU introducing the ‘Euro Standards’ and the cleaner
fuel directives, the massive reduction in vehicle emissions would not have been seen.
Government tax and duty incentives as well as grants reduce the cost of action to reduce
emissions. They enable local authorities to afford to take the action themselves and encourage
others to do so. 

Businesses, with the exception of a few high profile flagship projects, generally do not
undertake measures that do not make economic sense. Therefore to get the large majority of the
businesses to reduce their emissions (and therefore the large proportion of the emissions
reduced), the measures must either be required legally or at least be cost neutral and preferably
financially beneficial.

                                                
18 Further information from www.london-lez.org
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Studies in both London and Berlin into low emission zones suggests that, even with the most
ambitious zone, even though pollution would be reduced the EU limit values would not be
achieved. However, investigations in London show that as relatively new technologies such as
selective catalytic reduction (SCR) become more readily available, the situation is likely to be
more promising for meeting the EU limit values. Bringing forward the manufacture of Euro IV
goods vehicles and Euro V vehicles could also have a significant impact19. 

For Berlin and other cities in continental Europe a tangible reduction of the large-scale PM10
background is to be achieved. While tightening of European vehicle emission standards should
result in some relief, additional control of secondary aerosol, especially in accession countries,
is deemed necessary. However, given short attainment period of the stage I limit values for PM,
such actions are unlikely to have any supportive effect by 2005.

The same applies for urban transport planning, which in many Member States will not help to
meet the particles threshold in two years, given the far longer time horizon of planning
processes. Also regulatory measures, like the said low emission zone, take more time to
implement. Even London, which is more advanced than Berlin in the investigation of that idea,
has concluded that 2007 is the earliest year for such a zone to be in place - in fact due to the
timings of Euro IV, earlier introduction would actually be detrimental to air quality in 2010.
Traffic management, such as speed limits, re-routing lorry traffic around hot spots, could be a
short-term measures, but has a fairly moderate impact, and is only possible in fairly small cities
where the 'hotspot' can be re-routed around. 

In conclusion, for Berlin and other cities in continental Europe where large-scale PM10
background is a severe problem, the scope for local measures aimed to achieve the stage I limit
values by 2005 is fairly small. Achieving the value even at a later date will also require
assistance outside the local level.

7. Issues that are being raised for action at different levels

As stated above, local action is largely dependent on the tools and incentives provided by EU
and national administrations. A cost-effective balance between national, EU and local action is
needed. Action at a local level to encourage take-up of cleaner vehicle technology is going to
be much more effective if it is no more expensive to take the cleaner option. If the cleaner
option is more expensive, then only public organisations and a very few of the very best
operators will adopt it - unless it is mandated.

The EU limit values seem to be harder to meet than was expected. One of the reasons for this is
that the later ‘Euro Standards’ are having less impact at low speeds and under stop-start
conditions - i.e. in the urban areas where pollution is greatest. The ‘Euro standards’ are an
essential tool in reducing air pollution. Euro I vehicles in particular have made a huge impact.
However between Euro II and Euro III the improvement has been far less - particularly for NOx
emissions. Indeed, under some duty cycles – such as a London Bus - there is actually an
increase in emissions20. It appears that manufacturers are meeting the ‘Euro Standards’ by
reducing emissions where it is technically easiest, under steady-state extra-urban conditions,
rather than under the more arduous stop-start slow speed conditions of urban areas (this is also
known as ‘cycle-beating’). This means that the later Euro standards are not achieving emissions
                                                
19 Further information on the SCR and Euro standard issues can be found on the Greater London Authority
Website, www.london.gov.uk.
20 This is also discussed in the London Low Emission Zone study (www.london-lez.org)
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reductions where they are needed, in urban areas where there is the most problem in meeting
the limit values. Greatest emissions benefit is being achieved on motorways, where generally
fewer people are exposed to the pollution and where the pollution is often dispersed more
easily. It is hoped that the Euro IV transient test cycle will help reduce this problem, but this
remains to be seen, and needs to be ensured by the EU.

Light goods vehicles also account for an increasing proportion of urban emissions, and further
Euro V emissions standards for these vehicles would be able to make a significant contribution
to reducing pollution.  

In terms of replacing the vehicle fleet to assist in achieving the EU limit values (mainly for
2010), the timing of the 'Euro Standards' (Euro V in late 2008-9) lags behind what is needed.
Encouraging early uptake of Euro V technology would therefore be very effective in terms of
achieving limit values. Low emission zones, which the London study states could not be
introduced before late 2006 but would then become  increasingly stringent,  would have more
impact if the Euro standards were achieved earlier. A low emission zone could be something
that would encourage vehicle manufacturers toachieve the standards earlier, as when replacing
vehicles, operators would want to buy vehicles that would be compliant for as long as possible.
European wide co-operation on this issue would be of great benefit.

For PM10, a large proportion of the problem is secondary, over which the local authority has no
control and which often limits the impact of action at a local level. Many countries and cities
have these same problems, and find that secondary emissions account for around one third of
the concentrations (although in some years more, and some years less, as discussed above)21. It
is therefore essential that all member states take action to reduce the particulate pre-cursors, to
enable the limit values to be achieved, and improve the effectiveness of local action. For PM2.5,
about which there is increasing health concern and talk of further EU limit values, the local
transport emissions as well as secondary sources are particularly important.

8. Further action at an EU level

As discussed above, local action by cities will not be sufficient to achieve the EU air quality
Directives, additional larger scale measures are needed. The nation states must play their part in
providing these additional measures. However, there are many issues that the nation state has
great difficulty to tackle on its own – such as actions affecting vehicle manufacturers, oil
companies or aircraft, for which the EU is better placed; in co-operation with Member States.
Whilst not exhaustive, some of the issues that cities, countries and the EU could work on
together are outlined below:

With the automotive industry: 
� Further Euro standards, especially for light duty diesel vehicles
� Encouraging manufacturers to produce vehicles meeting Euro IV and V earlier
� The EU to require that transient testing ensures that emissions reductions are achieved

under stop-start and low speed situations - i.e. in urban areas – as well as in other parts of
the test cycle

                                                
21 for London see the Mayor's Air Quality Strategy, and for the other cities from workshops at a conference held in
London in July 2001.
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� To ensure that technologies are encouraged that look to reduce CO2 at the same time as
reducing local air pollutants. This could well favour SCR over exhaust gas re-circulation
(EGR) as a method of achieving the later Euro standards.

� Encourage manufacturers to produce a greater variety of gas and electric vehicles,
especially vans and lorries, together with adequate support

With the oil industry:
� Bring forward introduction of sulphur free fuels
� Look to faster introduction of lower sulphur limits for all fuels, including rail and

shipping

With other transport sectors:
� Have an ever more sustainable EU transport policy - i.e. more rail freight, and keeping

the TEN under review.  
� Seek reductions in aircraft emissions, both in terms of each aircraft and to encourage the

use of cleaner aircraft. To move towards a technology stretching strategy in the
International Civil Aviation Organisation (ICAO) 'Chapters' emissions system as used in
the road vehicle 'Euro standards' rather than the present technology following system.

With other industry:
� Encourage or require Best Available Technique (BAT) emissions control in industry
� Further reduce emissions from large combustion plants.

With regulation:
� The Gothenburg protocol and the national emission ceilings Directive (NECD) is a good

first step to assist in reducing secondary emissions. To reduce the secondary contribution
which is such a great influence on the abilities of many states to achieve the limit values,
this process needs to continue with further agreements to reduce the secondary PM10 pre-
cursors by setting lower national emissions ceilings in the NEC Directive 

� Avoid long transition periods for accession countries meeting emissions standards,
NECD ceilings and Euro Standards.

In terms of funding:
� Enhance the possibilities for Member States to grant economic incentives for users of

“green” technology
� It should be considered to enhance regional funding for the implementation of

environmental legislation, at least for a transitional period.

In terms of research: 
� Clarify which pollutants should be tackled in the most cost-effective way. Where there is

a choice, should NO2, PM10 or PM2.5 be prioritised?
� If there is to be a PM2.5 limit value, this should be signalled to cities formally as soon as

possible, as action to achieve the PM10 limit would have a different emphasis to that for
the PM2.5 limit. For example, by placing more emphasis on vehicle tailpipe and secondary
sources, and less on re-suspended road dust or quarrying sources.

� What should be done to reduce re-suspended road dust? How can this contribution be
better assessed?

� Achieve greater harmonisation across Europe in assessing the achievement of limit
values, so the same standards are being achieved. At present different countries - and
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even areas within countries - often have assessment methods that differ in practice, and
lead to different conclusions on attainment.

� At present, it is not clear where the limit values are required to be met, eg is it dependent
on exposure? The EC should clarify where the Limit Values are to be met.  

Some of these measures have been discussed as possibilities within the review of the thematic
strategies, and it is hoped that this will paper will provide a useful input from London and
Berlin to this review. This conference is part of this process. The cities of London and Berlin
would be interested in discussing the topics considered in this paper with other cities22. 

                                                
22 contact: Lucy Sadler at the Greater London Authority on lucy.sadler@london.gov.uk, and  Martin Lutz at the
Berlin Senate Department of Urban Development on martin.lutz@senstadt.verwalt-berlin.de


