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GLOSSARY AND ABBREVIATIONS  

Acidification Excess acidity from the deposition of ammonia, nitrogen oxides 
and sulphur dioxide can lead to the damage of freshwater and 
terrestrial ecosystems. 

Aerosol A dispersion of solid particulate matter or droplets in air. 

Air quality limit value A legally binding pollutant concentration in air which may be 
exceeded on a prescribed number of occasions per calendar year 
(c.f. target value, an air quality objective which is not legally 
binding ). 

Air Quality Proposal Proposed Directive to merge the Air Quality Framework 
Directive, first, second and third daughter directives, and the 
Council Decision on the reciprocal exchange of air quality 
monitoring information. 

Ammonia (NH3) A gas which is emitted mainly from animal wastes and following 
the application of fertilisers. 

Background Urban background represents locations in urban areas where the 
level of air pollutants is not mainly influenced by any single 
source, but rather by the integrated contribution from all sources 
upwind of this location. The air pollution level in these locations 
should typically be representative for several km2. 

Rural background represents locations with lower population 
density, far removed from urban and industrial areas and away 
from local emissions. The air pollution level in these locations 
should typically be representative for an area of at least 1000 km2. 

CAFE Clean Air for Europe programme 

CAFE baseline 
(called also  
“Business-as-usual” or 
“Current Legislation”) 

The expected evolution in EU-25 pollutant emissions up to 2020 
assuming that current legislation to reduce air pollution is 
implemented. The baseline is based upon forecasts of economic 
growth and changes in energy production, transport and other 
polluting activities. 

CAIR Clean Air Interstate Rule 

CAP Common Agricultural Policy 

CBA Cost-benefit analysis 

CLTRAP UN ECE Convention on Long Range Transboundary Air Pollution 

Critical level A pollutant concentration level in air below which significant 
adverse impacts on vegetation are not expected. 

Critical load A level of deposition below which significant adverse impacts on 
ecosystems are not expected 

EMEP Protocol on long-term financing of the co-operative programme 
for monitoring and evaluation of long-range transmission of air 
pollutants in Europe 
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Eutrophication Excess nutrient nitrogen (mainly in the form of ammonia or 
nitrogen oxides) can lead to changes in the composition of 
ecosystem communities and a loss of biodiversity. 

GEM-E3 General equilibrium macro-economic model – Economy, Energy 
& Environment 

Ground-level ozone (O3) Ozone formed in the lowermost part of the atmosphere from the 
reaction of nitrogen oxides and volatile organic compounds in the 
presence of sunlight. Ozone is a strongly oxidising gas. 

IA Impact Assessment 

IAM Integrated Assessment Modelling 

IIASA International Institute of Applied Systems Analysis 

IPPC Integrated pollution prevention and control (Directive 96/61/EC) 

LRS Lower respiratory symptoms 

MRAD Minor restricted activity day 

MTFR Maximum Technically Feasible Reduction 

National emission 
ceiling 

The maximum amount of a substance expressed in kilotonnes that 
may be emitted by a Member State in a particular calendar year. 

NECD National Emissions Ceiling Directive 

NewExt New Elements for the Assessment of External Costs from Energy 
Technologies 

Nitrogen oxides (NOx) The gases nitric oxide (NO) and nitrogen dioxide (NO2). NO is 
predominantly formed in high temperature combustion processes 
and can subsequently be converted to NO2 in the atmosphere. 

PM10, PM2.5 Particulate matter in ambient air with a diameter less than 10 or 
2.5 millionths of a metre respectively. 

PRIMES Energy model 

RAD Restricted activity day 

RAINS Regional Acidification Information Simulation Integrated 
Assessment Model 

SCHER Scientific Committee on Health and Environmental Risks 

SCNR Selective Non-Catalytic Reduction 

Secondary pollutant Secondary pollutants are not emitted directly but are formed by 
subsequent chemical processes in the atmosphere. Examples 
include ground-level ozone, and nitrate and sulphate aerosols. 

Strategy Thematic Strategy on Air Pollution 

SOMO35 Sum of daily maximum ozone concentrations above a threshold of 
35 ppb (70 µg/m3) 
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Sulphur dioxide (SO2) Gas formed from the combustion of fuels which contain sulphur. 

Transboundary air 
pollution 

Pollutants emitted in one country are transported in the 
atmosphere and may contribute to adverse health and 
environmental impacts in other countries. 

Volatile Organic 
Compounds (VOC) 

VOC are volatile carbon-based chemical compounds (such as 
solvents or components of paints and varnishes) which are emitted 
to the atmosphere from natural sources or as a result of human 
activities. 

VOLY Value of life year 

VSL Value of statistical life 

WGI Working Group on Implementation 

WG PM Working Group on Particulate Matter 

WG TSPA CAFE Working Group on Target Setting and Policy Assessment 

WHO The World Health Organization 

YOLL Years of life lost 
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SUMMARY 

 

PART ONE - IMPACT ASSESSMENT ON THE THEMATIC STRATEGY ON AIR POLLUTION 

The objectives 

The Sixth Environment Action Programme (6th EAP) is a programme of Community 
action on the environment with key objectives covering a period of ten years. The 
priorities of the 6th EAP cover climate change, nature and biodiversity, environment, 
health and quality of life, and natural resources and waste. Within these key 
priorities, the 6th EAP calls for the development of seven thematic strategies 
including a coherent and integrated strategy on air pollution. 

The Thematic Strategy on air pollution is to present a coherent and integrated policy 
on air pollution which: (1) sets out priorities for future action; (2) reviews existing 
ambient air quality legislation and the National Emission Ceilings Directive with a 
view to reaching long-term environmental objectives; and (3) develops better 
systems for gathering information, modelling and forecasting air pollution. 

The 6th EAP establishes the objective of achieving levels of air quality that do not 
give rise to significant negative impacts on and risks to human health and the 
environment. This includes no exceedence of critical loads and levels for natural 
ecosystems (a critical load being a level of exposure below which there is not 
expected to be any risk). 

Air pollution is complex. There are local components and transboundary 
contributions to observed effects. Several pollutants contribute to the same or 
multiple effects and pollutants interact. Moreover, there are prominent synergies and 
tensions between air pollution and other environmental problems such as climate 
change. These issues must be addressed in a systematic and cross-cutting way so that 
benefits can be maximised. The Thematic Strategy on air pollution is built upon an 
integrated assessment of different environmental and health effects and aims to 
provide the most cost-effective solution for the chosen level of objectives. 

The Strategy assesses the prospects for making further progress towards the 
objectives set out in the 6th EAP. It considers the economic, social and environmental 
dimensions in an integrated and balanced manner. 

Development of the Thematic Strategy and Stakeholder Consultation 

In its Communication on the Clean Air For Europe (CAFE) Programme: Towards a 
Thematic Strategy for Air Quality the Commission set out its intention to develop the 
Thematic Strategy based upon sound technical information. The CAFE Programme 
was set up to develop, collect and validate scientific information about air pollution 
with the aim of reviewing current policies and assessing progress towards long-term 
objectives. It established five working groups to provide assistance and advice (see 
box below). 
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There were over one hundred stakeholder meetings during the CAFE programme 
including conferences to disseminate results, to share experiences on the use of 
different policy instruments (including economic instruments), and to discuss issues 
relating to the implementation of current air quality legislation. In addition, there was 
a two-month “non-expert” web-based public consultation on the content and 
objectives of the Thematic Strategy. Of the 11,578 responses received, over 10,000 
were from private individuals. Respondents indicated a clear need for better public 
information, a greater desire for protection from air pollution and a willingness to 
pay for reduced risks on a par with those for drinking water. 

 

As well as the various working groups, the Commission launched several contracts 
for services during the CAFE Programme. The total value of these contracts and 
agreements amounted to several million euros. The most important of these are listed 
below.  

Working Groups under the Clean Air For Europe Programme 

• The CAFE Steering Group; 

• The Target Setting and Policy Assessment Working Group (TSPA); 

• The Technical Advisory Group (TAG); 

• The Working Group on Particulate Matter (WGPM);  

• The Working Group on Implementation (WGI). 

The Steering Group was and continues to be the main forum for stakeholder participation 
on air pollution issues. Members include representatives of the Member States, several 
industry sectors (energy production, petroleum, VOC industries, automotive sector and 
general industry), environmental NGOs, EEA countries, the European Environment 
Agency, the Joint Research Centre and the CLRTAP. The Steering Group met fourteen 
times during the four years of the CAFE programme. 

The TSPA included selected experts from the Member States, industry, NGOs, the 
European Environment Agency and the JRC. Its role was to assist the Commission in 
managing the technical service contracts that were launched to provide information on the 
development of cost-effective control strategies and to estimate health benefits. The 
TSPA’s main role was to provide feedback on the environmental targets to be used in 
developing cost-effective control strategies using the RAINS integrated assessment 
model. The TAG was a forum for different modelling groups to discuss and give advice 
on technical and scientific issues relating to the analyses undertaken. 

The WGPM was convened to review the latest health evidence and scientific information 
regarding the effects and presence of particulate matter in ambient air and to make 
recommendations for modifications to existing legislation. The WGPM was led by experts 
from the UK and Germany. The WGI was convened by the Commission to gather and 
report on the implementation of existing air quality legislation and to report to the 
Commission on potential modifications and improvements. Its members consisted 
primarily of experts from the Member States. 
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An overriding principle of the CAFE programme was to ensure that the analyses were 
conducted on the basis of the best available information. It is for this reason that the 
main analytical tools (the RAINS integrated assessment model and the cost-benefit 
methodology) were both subject to independent peer-review before being used to 
develop and analyse policy scenarios. In addition, the World Health Organisation was 
asked to provide its best information on the impacts of air pollutants on health. 

The problem 

The main sources of air pollution are transport, power generation, industry, 
agriculture, and heating. All these sectors emit a variety of air pollutants - sulphur 
dioxide, nitrogen oxides, ammonia, volatile organic substances, and particulate 
matter – many of which interact with others to form new pollutants. These are 
eventually deposited and have a whole range of effects on human health, 
biodiversity, buildings, crops and forests.  

Air pollution results in several hundreds of thousands of premature deaths in Europe 
each year, increased hospital admissions, extra medication, and millions of lost 
working days. The health costs to the European Union are huge. While the 
environmental damage through acidification of ecosystems and damage to crops and 
forests is impossible to quantify, it is likely to be substantial as well. The pollutants 
of most concern for human health are airborne particulates and ozone – indeed no 
safe levels have yet been identified for either. 

Service contracts launched under the CAFE Programme 

(1) Energy Baseline Scenarios for the Clean Air For Europe Programme (CAFE) – 
service contract to verify consistency between air quality and climate change 
policies in the CAFE baseline scenarios, National Technical University of 
Athens, Contract N° 070501/2004/377552/MAR/C1; 

(2) Baseline Scenarios for the Clean Air For Europe (CAFE) Programme. Service 
contract for the development of the baseline and policy scenarios and integrated 
assessment modelling framework for the CAFE programme, International 
Institute for Applied Systems Analysis, Contract N° B4-
3040/2002/340248/MAR/C1; 

(3) Service Contract for Carrying Out Cost-Benefit Analyses of Air Quality Related 
Issues, in particular in the Clean Air For Europe (CAFE) Programme; AEA 
Technology plc, Contract N° ENV.C.1/SER/2003/0027; 

(4) Service Contract for the Review of the RAINS Integrated Assessment Model; 
The Swedish Environmental Research Institute & AEA Technology plc, 
Contract N° ENV.C1/SER/2003/0079; 

(5) Peer-Review of the Methodology of the Cost-Benefit Analysis of the Clean Air 
For Europe Programme; Alan Krupnick (editor), Bart Ostro and Keith Bull, 
October 2004, (under contract N° 070501/2004/382805/MAR/C1); 

(6) Systematic Review of Health Aspects of Air Pollution in Europe, European 
Centre for Environment & Health of the World Health Organisation (Bonn), 
Grant agreement 2001/321294. 

(7) Assessment of the effectiveness of European Air Quality Policies and Measures; 
Millieu Ltd, Contract N° B4-3040/2003/365967/MAR/C1. 
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Particulates consist of the “primary” particles emitted directly into the atmosphere 
from certain processes and “secondary” particles (or “aerosol”). The latter are 
emissions of gaseous pollutants, such as sulphur dioxide (SO2), nitrogen oxides 
(NOX) and ammonia (NH3), which are altered through chemical reaction in the 
atmosphere and add to the particulate mass. Particulates in ambient air are classified 
according to size, so PM10 and PM2.5 refer to all particles with diameter less than 10 
micrometers (the “coarse” fraction) and 2.5 micrometers (the “fine” fraction) 
respectively. Fine particles tend to originate more from human activities than coarse 
particles.  

Ozone occurs naturally in the stratosphere and in the troposphere, but is formed by 
very different chemical processes. Ozone in the stratosphere is valuable as it protects 
us from harmful ultraviolet radiation, but tropospheric ozone near ground level is 
harmful to ecosystems and human health. Ground-level ozone is formed in the 
atmosphere by reaction between volatile organic compounds (VOC) and NOX in the 
presence of sunlight. The VOC come from petrol stations, car exhausts, and the use 
of solvents and paints. 

In the environment, emissions of SO2, NOX and NH3 contribute to the acidification 
of lakes, rivers, forests and other ecosystems, although it is possible to identify a 
“critical load” below which the ecosystem is not expected to be at risk. But after 
fauna and flora are lost it may take several decades for an ecosystem to recover, even 
when acidifying inputs are reduced to sustainable levels. Excess nitrogen from NOX 

and NH3 can lead to eutrophication, while ground-level ozone can damage forests, 
crops and vegetation. Ozone damage is the most serious regional air pollution 
problem affecting agriculture in Europe. Air pollution also has an impact on 
materials, buildings and cultural heritage.  

The approach 

The present document explains how the Strategy was build up, the options chosen or 
discarded and the costs and benefits of each of them. It assesses the impact of the 
Strategy based on the best scientific understanding of emissions, atmospheric 
transport, and the human health and environmental impacts of air pollution. It 
concentrates on the five major impacts of the five major pollutants shown in this 
table. 

Multi-pollutant/multi-effect approach of the Strategy 

 Primary PM SO2 NOx VOC NH3 

Health effects:      

- Particulate matter √ √ √ √ √ 

- Ground-level ozone    √ √  

Vegetation effects:      

- Ground-level ozone   √ √  

- Acidification  √ √  √ 

- Eutrophication   √  √ 

 



EN 9   EN 

The method used for the Strategy was first to establish a baseline showing air 
pollution up to 2020 if no extra measures or additional legislation are implemented.  
This was then set against Community long-term objectives of achieving levels of air 
quality that do not give rise to significant negative impacts on and risks to human 
health and the environment. This includes no exceedence of critical loads and levels 
for natural ecosystems. Then, various scenarios were examined to close the “gap” 
between the baseline and the achievement of the long terms objectives. On the basis 
of cost-effectiveness and cost/benefit analysis interim objectives for the Strategy 
have been set. Peer reviews and sensitivity analyses were used to minimise 
uncertainties in modelling, assumptions, and assessments of alternative strategies. 

The baseline  

The baseline scenario takes account of the effects of emissions control legislation, 
against the background of future economic development. The baseline scenario is 
sometimes called also the “business-as-usual” or “current legislation” scenario. 
Existing legislation – e.g. on cars, large combustion plants, fuel quality, the VOC 
content of products, emission limits for major pollutants – will deliver reductions in 
emissions of most air pollutants (SO2, NOX and VOC) in the 25 Member States of the 
European Union, in a context of economic growth. The exception is ammonia 
emissions, although the recent reforms of the Common Agricultural Policy should 
bring considerable improvements. Emissions of all particulates should also continue to 
decline, but background concentrations of ozone will increase and are of concern. 

The relationship between the decrease of primary pollutant emissions and the 
improvement of air quality is not straightforward. Air quality is affected not only by 
local emissions, but also by interactions between these pollutants, their long-range 
transport in the atmosphere, natural emissions and meteorological conditions. So the 
picture varies across the EU.  

In the natural environment it is possible to determine “critical loads” for individual 
ecosystems, namely sustainable levels of deposition above which the ecosystem will 
be at risk of harmful effects. For human health, the situation is more complex as no 
safe levels of exposure have yet been identified for some pollutants, such as 
particulate matter and ground-level ozone.  

The improvements in pollutant emissions, health impacts from air pollution across the 
EU are therefore still projected to be considerable in 2020. The effects on life 
expectancy of exposure to particulates (estimated at over 300 000 premature deaths 
equivalent a year in 2000) are expected to be much greater than those associated with 
ozone (some 21 000 premature deaths). Total health damage costs – including illness – 
associated with particulate matter and ozone are estimated to be between €189 billion 
and €609 billion per annum in 2020. 

The options 

Since by 2020 the EU will still be a long way from achieving the two objectives of the 
6th EAP with current legislation, further action is required. To help decide on the costs 
and benefits of different levels of action, various options were considered with 
reference to a scenario whereby all possible emissions abatement measures are 
deployed irrespective of cost. This is called the “Maximum Technically Feasible 
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Reduction” (MTFR) scenario, but even if the EU undertook all measures available, 
irrespective of costs, there would still be significant negative impacts on health and the 
environment.  

So, various options between the baseline and the MTFR scenario were assessed to 
establish interim environment objectives that deliver progress in a balanced and cost-
effective way. At the outset, and following discussion and advice from the Working 
Group on Target Setting and Policy Assessment, three different levels of ambition1 
were considered in four areas, combining the health-related PM2.5 and ozone 
objectives with those of environmental protection for acidification and eutrophication 
as shown in the table below 

Scenarios considered in the Thematic Strategy  

 
2000 

Baseline 
2020 

Scenario 
A 

Scenario 
B 

Scenario 
C 

MTFR2 

EU-wide cumulative 
years of life years lost 
(YOLL, million) 

203  
137  

(0%) 
110  

(65%) 
104  

(80%) 
101  

(87%) 
96  

(100%) 

Acidification (country-
wise gap closure on 
cumulative excess 
deposition)3 

120 
30 

(0%) 
15 

(55%) 
11 

(75%) 
10 

(85%) 
2 

(100%) 

Eutrophication 
(country-wise gap 
closure on cumulative 
excess deposition)4 

422 
266 

(0%) 
173 

(55%) 
138 

(75%) 
120 

(85%) 
87 

(100%) 

Ozone (gap closure on 
SOMO35)5 

4081 
2435 
(0%) 

2111 
(60%) 

2003 
(80%) 

1949 
(90%) 

1895 
 (100%) 

Impact assessment of the options  

The three scenarios between the baseline and the maximum technically feasible 
reduction were subjected to a full cost-benefit analysis, together with analysis of 
impacts on competitiveness and employment. The analysis focuses on the most 
significant impacts and the most important distributive effects, and the depth of 
analysis matches the significance of the impacts. 

The reduction in pollutant emissions for each ambition level is not homogeneous 
across pollutants and Member States. For example, it can be seen from the table below 
that under Scenario B, SO2 emissions would be reduced by a further 44% from where 
they would be with current legislation in 2020, but NOX emissions by only 272%.  

                                                 
1  The assessment focuses on the range between 50% and 100% of MTFR, as control costs started to 

increase significantly at about 75% between the baseline and MTFR in 2020. 
2 The percentage refers to the difference between Baseline 2020 and Maximum Technically Feasible 

Reduction (MTFR) 
3 Average accumulated excess acidification equivalents per hectare 
4 Average accumulated excess eutrophication equivalents per hectare 
5 SOMO35 in parts per billion days 
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Emission reductions for the three ambition levels in 2020 (in kilotonnes) 

 Baseline Ambition level in 2020 

 2000 2020 Scenario A Scenario B Scenario C 

SO2 8735 2805 1704 1567 1462 

NOx 11581 5888 4678 4297 4107 

VOC 10661 5916 5230 4937 4771 

NH3 3824 3686 2860 2598 2477 

PM2.5 1749 964 746 709 683 

The direct costs of these measures have been calculated at between €5.9 billion for 
Scenario A and €14.9 billion for Scenario C. The tables show a preliminary estimate 
of costs by pollutant and by major source for 2020.  

Abatement costs by pollutant in 2020 (€ million per year) 

 Ambition level  

Pollutant Scenario A Scenario B Scenario C MTFR 

SO2 800 1,021 1,477 3,124 

NOx 903 2,752 4,255 6,352 

NH3 1,785 3,770 5,410 13,584 

Primary PM2.5 411 695 908 12,335 

VOC 157 573 935 2,457 

PM2.5 and NOx from road transport 1,868 1,868 1,868 n/a 

Total 5,923 10,679 14,852 over 39,720 

Abatement costs by sector in 2020 (millions of euros per year) 
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Health benefits of the different policy options have been assessed using the 
methodology outlined in Section 2.3 and given in detail in the CBA methodology 
reports. The major monetised benefits of policy options would come from reduced 
premature deaths and reduced loss of life expectancy. Also benefits from reduced 
morbidity contribute significantly to the overall benefits, although it must be kept in 
mind that the basis of evidence for quantifying the most influential morbidity health 
endpoints is more limited than for mortality. 

A way of defining the optimal ambition level would be to compare the cost per life 
year saved against the marginal benefit of a life year saved. This balance should be 
limited to the costs for reducing PM2.5 concentration only (therefore excluding 
additional costs linked with acidification, eutrophication and ground-level ozone 
targets), with the monetary valuation of both mortality and morbidity effects due to 
reduced PM2.5 concentration. The optimum is the point where marginal costs and 
marginal benefits are equalized. The reason is that at this point the total benefits 
minus the total costs (i.e. the net benefits) are maximised. Such an analysis was 
carried as part of this impact assessmentThis happens (see figure) beyond Scenario 
B. It should be noted, though, that with different assumptions of the value of 
statistical life, a higher ambition level could be justified. 

For environmental benefits, a comparative analysis was made of the impacts of 
reduced air pollution on ecosystems, using a precise ecosystem-specific deposition 
methodology. For acidification, although improvements are expected following the 
present environment policies, but major problems would remain in areas with 
sensitive ecosystems and high emissions. Regarding eutrophication, the scenarios 
would reduce the area with excess deposition of nitrogen above the critical load, but 
substantial and severe eutrophication problems would remain in many Member 
States. As there is still no sound basis at present for further quantification impacts 
and valuation of impacts on different types of ecosystems, omission of monetised 
ecosystem benefits outside of agriculture6 may trigger a significant bias towards 
underestimation of total benefits and further research will be undertaken. There will 
also be benefits in other environmental areas. There are linkages and overlaps with 
climate change policy, and air pollution directly affects soil and water quality. 

Economic and social impacts 

The macro-economic effects of the options, as estimated using the GEM-E3 general 
equilibrium model,7 do not appear to be significant: The costs of meeting Scenarios 
A, B and C were estimated at 0.04%, 0.08% and 0.12% of EU-25 GDP in 2020 
respectively The Strategy has very little impact on overall employment. There are 
some sectoral shifts and some differences between Member States. However, they 
cancel each other out. There would be a small positive impact to exports. However, 
imports are estimated to grow more, mainly due to the terms of trade effect. 

 

                                                 
6 Damage to crops (mainly wheat yield loss) from ozone would be reduced by 0.3-0.5 billion euros in 2020. 
7  The model was developed with the support of the 5th Research Framework Programme and is currently 

being used to develop the modelling capability of the Commission in the IQ-TOOLS project under the 
6th Framework Programme.  
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Macroeconomic impacts of three scenarios compared to baseline in 2020 

 Scenario A Scenario B Scenario C 
Gross Domestic Product -0.04% -0.08% -0.12%
Employment 0.00% 0.00% 0.00%
Private consumption -0.06% -0.13% -0.20%
Investment -0.01% -0.02% -0.03%
Final energy consumption -0.12% -0.24% -0.34%
Exports to rest of the world 0.00% 0.01% 0.02%
Imports from rest of the world 0.04% 0.10% 0.15%
Real wage rate -0.04% -0.09% -0.14%
Relative consumer price 0.00% 0.00% 0.00%
Real interest rate 0.01% 0.02% 0.03%
Terms of trade 0.04% 0.08% 0.12%

These calculations do not take into account efforts to improve the environment in 
non-EU industrialised and developing countries and the increased compliance costs 
and the demand for technologies to reduce air pollution. These factors would 
contribute to enhancing the competitiveness aspects for European industry. 

Indeed, other developed countries, such as the USA8 and Japan, have similar or more 
stringent air pollution policies in place. Moreover, awareness of air pollution issues 
is increasing in developing countries, such as China9 and India, and measures to 
improve environmental performance are being implemented. 

By focusing research and development on the resource-efficient and less polluting 
technologies that other countries will eventually need to adopt, the EU can gain 
advantages in terms of innovation, business opportunities and export potential. 
Reducing damage to human health and the environment could help improve the EU’s 
competitiveness. 

Conclusion: Proposed interim objective up to 2020 

All scenarios deliver benefits far in excess of costs.  However, the additional costs 
relative to benefits start to increase steeply at around the mid range (Scenario A/B).  
Furthermore, the changes in ecosystem improvements between the lower (Scenario 
A) and mid range scenario (Scenario B), balanced against costs, argue in favour of 
choosing a  level between the low and mid range that  delivers the lowest levels of air 
pollution that can be justified in terms of benefits and costs while preventing undue 
health risks for the population. It should also be noted that the largest improvements 
are estimated to materialise from moving from the baseline to Scenario A. The costs 
of moving from Scenario A to B are estimated almost to double and increase further 
by about €4 billion in Scenario C for relatively small additional benefits.  This is why 
the Commission is proposing an ambitious, yet prudent, approach to setting 

                                                 
8  The recent air pollution laws, such as the “Clean Air Interstate Rule”, which are comparable to the 

interim objectives in the Strategy, are estimated to cost for transport and power generation sectors alone 
in the US between $12 and $14 billion per annum. 

9  For instance, practically all newly built and expanded coal-fired units must install flue gas 
desulphurization units to meet new Chinese emission limit values. From 2007 all new cars sold in China 
must meet “Euro 3” emission limit values and the feasibility of raising this requirement to “Euro 4” 
from 2010 is being evaluated. In sum, the Chinese policies to reduce SO2 and NOx emissions are 
similar to those of the EU and trailing by about 5 to 10 years. 
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environment and health objectives for 2020 coupled with a review in about five years 
from the adoption of the Strategy. The alternative environmental interim objectives 
up to 2020 and the proposed Strategy are given in the table below.  

Alternative environmental interim objectives up to 2020 

 Human health Natural environment 
Ecosystem area exceeded 

acidification 
(000 km2) 

Ambition 
level 

Cost of 
reduction 

(€bn) 

Life 
Years 

Lost due 
to PM2.5 
(million) 

Premature 
deaths due 
to PM2.5  

and ozone 
(thousands)  

Range in 
monetised 

health 
benefits10 

(€bn) 
Forests 

Semi-
natural 

Fresh-
water 

Ecosystem 
area 

exceeded 
eutrophicat-

ion  
(000 km2) 

Forest 
area 

exceeded 
ozone 

(000 km2) 

2000  3.62 370 - 243 24 31 733 827 

Baseline 
2020 

 
2.47 293 

- 
119 8 22 590 764 

Scenario A 5.9 1.97 237 37 – 120 67 4 19 426 699 

Scenario B 10.7 1.87 225 45 – 146 59 3 18 375 671 

Scenario C 14.9 1.81 219 49 – 160 55 3 17 347 652 

MTFR 39.7 1.72 208 56 – 181 36 1 11 193 381 

Strategy 7.1 1.91 230 42 – 135 63 3 19 416 699 

Note: Ecosystem benefits and the damage to materials and buildings have not been monetised but still need to be 
considered. MTFR is the Maximum Feasible Technical Reduction and includes the application of all possible 
technical abatement measures irrespective of cost. Only costs and benefits of moving beyond the baseline are 
presented. Lower value is based on the median of the value of a life year lost (VOLY) & higher value is based on 
mean value of a statistical life (VSL). Costs and benefits are annual amounts. In addition to the benefits the 
damage to agricultural crops is around €0.3-0.5 billion lower in 2020 under scenarios A-C. 

This level of ambition will entail improvements by 2020 relative to 2000 of: 

– 47% in life expectancy lost from exposure to particulate matter 

– 10% fewer cases of acute mortality from exposure to ozone 

– 74% less forest area and 39% less freshwater area where acidification critical 
loads are exceeded 

– 43% less area where critical loads for eutrophication are exceeded 

– 15% less forest area where critical levels are exceeded due to ozone 

 

                                                 
10  Lower  value is based on the median of the value of a life year lost (VOLY) and higher value is based 

on mean value of a statistical life (VSL). 
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Changes in loss of life expectancy in the EU in 2000 and in the interim objective in 2020 
(Strategy) 

  

2000 Strategy in 2020 

Percentage of total ecosystems area receiving nitrogen deposition above the critical loads 
in 2000 and in the proposed interim objective for eutrophication in 2020 

  

2000 Strategy in 2020 

 

These improvements will require by 2020 emission reductions in the EU-25 of 82% 
for SO2, 60% for NOx, 51% for VOCs, 27% for NH3 and 59% for primary PM2.5 
relative to emissions in 2000. The following graph illustrates the reduction 
requirements and shows to what extent the reductions are due to current legislation 
being implemented up to 2020. 
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Improvement of health & environment indicators following the Strategy 
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The level of ambition chosen for this Strategy has been estimated to deliver at least 
€42 billion per annum of benefits in monetary terms representing between 0.35-1.0% 
of the EU-25 GDP in 2020. These benefits include fewer premature deaths, less 
sickness, fewer hospital admissions, improved labour productivity etc. Although 
there is no agreed way to monetize ecosystem benefits, the environmental benefits of 
reduced air pollution will be significant. In addition, damage to buildings and 
materials will also be reduced. Similarly, for agricultural crops the damage would be 
reduced by around €0.3 billion per annum. 

Attainment of these targets is estimated to cost approximately €7.1 billion per annum 
representing about 0.05% of the EU-25 GDP in 2020, though no net change in 
employment is expected. Production lost through ill health would be reduced. Low 
income groups generally exposed to the highest levels of air pollution may benefit 
most. 

The chosen level of ambition represents an optimal balance between economic and 
environmental goals, contributing to Lisbon and the Community’s Sustainable 
Development Strategy objectives.   
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Measures and instruments 

The impact assessment of the different options is based on the analysis of a set of 
technological measures with the RAINS model. The level of ambition of the 
Strategy, is based on a set of specific measures which would need to be undertaken at 
Community and Member State level. These possible measures – in addition to 
current legislation – relative to the main pollutants are outlined below: 

– to reduce SO2 emissions: the use of low–sulphur heavy fuel oils; flue gas 
desulphurisation; reducing the sulphur content of fuels; 

– to reduce NOx emissions: modifications to domestic and industrial combustion 
plant including selective catalytic reduction; bans on open burning of waste;  

– to reduce PM2.5 emissions: using cyclones and fabric filter dedusters for boilers in 
the commercial sector and new residential boilers;improvements to diesel 
vehicles; 

– to reduce NH3 emissions: reducing nitrogen content in animal feed; fertilizer 
substitution; low-emission housing for poultry; more use of low-ammonia 
application measures for pig and cattle manures;. 

– to reduce VOC emissions: control of fugitive losses in the chemicals industry and 
in refineries; control of the use of paints and solvents.  

In order to attain the strategic objectives defined above, current air quality legislation 
will be simplified and other legislation revised where appropriate. Further initiatives 
will be taken on new vehicles and, subject to careful impact assessment, new 
measures may be envisaged for small combustion plants, ships and aircraft 
emissions. Community structural funds, international cooperation and improved 
implementation will all form part of the suggested policy mix. Finally, it is clear that 
other sectors – like agriculture, energy and transport – will have to be involved with 
some of these measures. Recent reform of the Common Agricultural Policy should 
bring about a reduction in emissions from agricultural sources. In keeping with the 
commitments made in the White Paper on a common transport policy, the 
Commission will further encourage shifts towards less polluting modes of transport, 
alternative fuels, reduced congestion and the internalisation of externalities into 
transport costs. 
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PART TWO - IMPACT ASSESSMENT OF THE PROPOSED DIRECTIVE ON “AMBIENT AIR 

QUALITY AND CLEANER AIR FOR EUROPE” 

In order to improve the regulatory framework on air quality in line with the 
Commission’s Strategic Objectives 2005-2009 calling for Better Regulation, it is 
indispensable to modernise and simplify current air quality legislation – and to 
reduce its volume – in order to improve the competitiveness of the European 
economy.  

Better regulation – cutting red tape and streamlining legislation 

Therefore, the Commission proposes to combine the Framework Directive,11 the 
First,12 Second13 and Third14 Daughter Directives, and the Exchange of Information 
Decision15 into one Directive on “Ambient Air Quality and Cleaner Air for Europe”. 
This will cut red tape, clarify and simplify ambiguous provisions, repeal obsolete 
provisions, modernise and reduce reporting requirements, and introduce new 
provisions on fine particulates. The Fourth Daughter Directive16 will be merged later 
through a simplified “codification” process. While the impacts of this modernisation 
and simplification exercise cannot be quantified in monetary terms, it is certain to 
have positive effects on competitiveness by reducing bureaucracy and increasing 
transparency. 

Addressing specific implementation problems 

It is necessary to address some implementation problems that have occurred with 
current air quality legislation. The Commission proposes to allow Member States to 
request an extension to extend the deadline for compliance in affected zones if 
objectively verifiable conditions are met, including information on the compliance 
with certain Community legislation contributing to improvement of air quality. As a 
quid pro quo the Member State would have to develop and implement an air 
pollution abatement programme to ensure that the limit values are attained upon 
expiry of the extension. It has not been possible to quantify the impact of this 
proposal, which is a “safety valve” against unduly high abatement costs in 
exceptional situations.  

Modernising reporting requirements 

It is also necessary to bring the reporting requirements for air quality into the 21st 
century by using the internet as the main means of delivery and making this 
compatible with INSPIRE.17  

                                                 
11  Council Directive 96/62/EC OJ L 296, 21.11.1996, p. 55 
12  Council Directive 1999/30/EC OJ L 163, 29.6.1999, p.41 
13  Directive 200/69/EC OJ L 313, 13.12.2000, p. 12 
14  Directive 2002/3/EC OJ L 67, 9.3.2002, p.14 
15  Council Decision 97/101/EC O.J. L 35, 5.2.1997, p. 14 
16  Directive 2004/107/EC OJ L 23, 26.1.2005, p. 3 
17  Proposal for a Directive of the European Parliament and of the Council establishing an infrastructure for 

spatial information in the Community (INSPIRE) COM(2004) 516 final, SEC (2004) 980. 
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In the light of recent health evidence, the Commission is proposing the following approach.  

No change in current limit values 

Based on the advice received from the scientific community – WHO ’Systematic 
review on air pollution health aspects in Europe’ and the Commissions’ Scientific 
Committee on Health and Environmental Risks – the Commission is not proposing to 
revise the current limit and target values for air pollutants set by European air quality 
legislation. However, the Commission proposes to repeal the indicative limit value of 
PM10 for 2010 and – on the basis of scientific advice and health evidence – to start 
regulating fine particulate matter below 2.5 microns (called PM2.5) differently. 

Reducing annual average urban background concentrations of PM2.5 between 2010 and 2020 

The latest scientific evidence confirms that PM2.5 is responsible for significant 
negative effects on human health, and thus leads to substantial loss of life by 
European citizens. Further, there is no identifiable threshold below which particulate 
matter would not pose a risk to human health. Because of this evidence, it is vital to 
regulate fine particulate matter differently from some other air pollutants. The 
Commission considers that the proposed effective and proportional approach – 
namely reduction of the average annual urban background concentration of PM2.5 – 
is justified 

The Commission proposes a two-stage approach by first setting a concentration 
reduction target of 20% between 2010 and 2020 for PM2.5. Based on actually 
monitoring data of 2008-2010 the Commission would secondly propose a legal 
requirement each Member State to reduce average annual urban background 
concentrations of PM2.5 by a definited minimum percentage between 2010 and 2020 
possibly calculated for each microgram per cubic metre of PM2.5 measured in the 
baseline concentration. It also proposes that average annual urban background 
concentrations be calculated as a three-year running average – starting from the 
period between 2008 and 2010, thus moderating the impact of meteorological 
variability. The reduction would be based upon the arithmetic (or population 
weighted, if data allows) mean of all measurements of PM2.5 concentrations made in 
urban background locations in the territory of the individual Member State. The 
reduction requirement is described in detail in Section 7.4 of the Impact Assessment. 

Benefits and costs of regulating PM2.5 at EU level 

The benefits of the Commission’s proposal to require a reduction of the average 
urban background concentration, between 2010 and 2020, between €37 billion and 
€119 billion per annum in 2020. These are between seven and 24 times higher than 
the estimated costs of between €5 and €8 billion per annum. 

Capping unduly high risk  

The Commission also proposes a “cap” of 25 micrograms per cubic metre expressed 
as an annual average to be attained by 2010. The level of the cap is such as to be 
entirely consistent with the existing limit value for PM10, so Member States are not 
expected to incur any additional burden. The cap will apply throughout the territory 
of the Member States.  
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The main justification for proposing the “cap” is to ensure that there are no 
unintended consequences of reducing PM2.5 average concentrations. No European 
should be exposed to unduly high levels of PM2.5 concentrations. 

Follow-up: New proposals to reduce emissions 

Since a large fraction of air pollution – including the precursors to PM2.5 
concentrations – travels very long distances, the Commission intends to make 
legislative proposals in the near future to reduce the transboundary component of 
urban background concentration of PM2.5. These measures include reviewing 
emissions limits for light- and heavy-duty vehicles (e.g. to go beyond current Euro 
standards) and revision of the National Emission Ceilings for 2015 or 2020 in order 
to reduce urban background concentrations of PM2.5 consistent with the proposed 
new way of regulating PM2.5. 

MONITORING, EVALUATION AND CONSULTATION 

The EEA and Eurostat have developed indicators to monitor the impacts of air 
emissions on human health and the environment, and there will be long-term 
monitoring under the UNECE Convention on Long-range Transboundary Air 
Pollution. Monitoring, modelling, assessment and mapping will follow agreed 
methodologies. Since Community air pollution policy is built on robust scientific and 
technical knowledge, continual further research will be needed to refine current and 
future policies and measures. Our understanding of adverse health and environmental 
impacts is improving all the time, so it is important to keep targets and policies under 
review, and to take account of changes in the costs and effectiveness of measures. 
The Commission plans to carry out a first review in about five years from the 
adoption of the Strategy.  

Public consultation has shown that more than half of Europeans are worried about air 
pollution, particularly its impacts on the environment and health. They attach a high 
priority to improving air quality and call for a level of environmental ambition 
resembling Scenario C. The international and European levels were seen as the most 
appropriate for taking action. Respondents identified industrial production and traffic 
most often as the targets for measures. They were also prepared to take individual 
action themselves and to pay to improve air quality.  

These results were taken into account in the Strategy, particularly when defining the 
environmental ambition level, when developing the health and environment 
objectives, and when identifying measures to simplify legislation and improve 
information to the public. 

In addition to consultation of stakeholders and the public, internal consultation 
between the various Commission services has been a regular feature of the 
preparation of the Strategy.  
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