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Outdoor air pollution is caused by the emission of harmful substances from 
natural sources and human activities. It has a number of adverse effects on 
human health and the environment, and subsequently on society and the 
economy. Air pollution can be transported or formed over long distances 
and can affect large areas. Effective air quality policies require action and 
cooperation beyond the local and national levels, on a European and global 
scale. This publication presents key air pollutants, lists natural sources of air 
pollution, and details emissions from human activities by sector. It 
describes adverse effects on human health, the environment and the 
climate, as well as socioeconomic impacts. In addition, it provides an 
overview of international agreements and European Union legislation 
setting air quality standards, decreasing national emissions of pollutants, 
and reducing emissions of pollutants at specific sources. Furthermore, this 
publication briefly describes the state of implementation of key European 
Union legislation related to air quality. Finally, it reflects the position of the 
European Parliament and stakeholders on the policy area. 
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Executive summary 

Outdoor air pollution is caused by the emission of harmful substances from natural sources and 
human activities. Pollutants are either emitted directly in the atmosphere or formed through 
chemical reactions in the atmosphere. Air pollution can be transported or formed over long 
distances and can affect large areas. The main air pollutants include (fine) particulate matter, 
ground-level ozone, nitrogen oxides, sulphur dioxide, ammonia, non-methane organic volatile 
compounds, carbon monoxide, methane, toxic metals, and also persistent organic pollutants. Air 
pollutants can be released through combustion, volatilisation, mechanical processes or other 
natural processes. 

Air pollutants are emitted from natural sources (such as volcanos, vegetation, soils and oceans) as 
well as from human activity-related sources, also known as 'anthropogenic' sources (from a variety 
of sectors across the economy). Particulate matter is emitted mainly by heating, industry and 
transport; nitrogen oxides are mainly released by the transport sector; the bulk of sulphur oxides 
emissions come from energy production and non-road transport; almost all ammonia emissions 
come from agriculture; volatile organic compounds are mainly emitted from paints and chemicals 
used in manufacture and maintenance; carbon monoxide emissions come from heating and 
transport; and most methane emissions come from the agriculture, waste and energy sectors. 

In the European Union (EU), outdoor air pollution has decreased considerably in recent decades, 
while gross domestic product (GDP) and the population have grown. Between 1990 and 2015, 
sulphur oxides emissions fell by 89 %; the emissions of the three air pollutants primarily responsible 
for the formation of ground-level ozone were substantially reduced: carbon monoxide (-68 %), non-
methane volatile organic compounds (-61 %) and nitrogen oxides (-56 %); emissions of the main 
toxic metals (lead, cadmium, mercury) also decreased substantially (by at least -67 %); and ammonia 
emissions decreased by 23 %. Emissions of particulate matter fell by 25 % between 2000 and 2015. 
The smallest recorded reduction in emissions was for benzo(a)pyrene (-3 %). 

Air pollution has a number of adverse effects, starting with impacts on human health. According to 
the World Health Organisation (WHO), air pollution poses the biggest environmental risk to human 
health. In the EU, it is estimated that about 450 000 persons die prematurely each year as a result of 
exposure to particulate matter, nitrogen dioxide and ozone. Health effects are not distributed 
equally across Member States: central and eastern Europe and Italy are affected more than northern 
and north-western Europe for instance. 

Impacts on the environment include eutrophication (an excess of nutrients ultimately leading to a 
depletion of the oxygen supply), acidification (reduced pH level of soil and water) and damage to 
vegetation from ground-level ozone. In 2010, eutrophication and acidification were damaging 7 % 
and 63 % of the ecosystem area of the European Union respectively, down from significantly higher 
levels a few decades earlier. In 2014, 85 % of Europe's agricultural area was exposed to ozone levels 
exceeding the EU long-term objective. Interactions between air pollution and climate change are 
complex: air pollution may have both warming and cooling effects on the climate. 

By impacting human health, the environment and the climate, air pollution also induces adverse 
effects on the economy. The Organisation for Economic Cooperation and Development (OECD) 
estimates that in 2015 the cost of air pollution in its member countries amounted to US$1 640 
billion, which represents US$1 280 per person and 5.3 % of income. Costs vary significantly among 
EU Member States. 

In its seventh environment action programme, adopted in 2013, the European Union committed to 
significant improvements in outdoor air quality by 2020, moving closer to WHO reference levels, 
and to further reductions in the impacts of air pollution on ecosystems and biodiversity. 
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The fact that air pollution is highly mobile means that norms seeking to ensure air quality have a
strong cross-border dimension. International agreements and EU legislation on air quality can be
grouped into three broad categories, based on their objective. The first group sets air quality
standards: ambient air quality directives set binding limits and non-binding targets for the
concentration of selected pollutants in the atmosphere, with a view to protecting human health and
the environment. The second group sets reduction targets for national emissions of air pollutants:
targets set at international level, under the Convention on long-range transboundary air pollution
and its relevant protocols as well as under the Paris Agreement, are implemented and expanded in
EU legislation. The third group aims to reduce emission of pollutants at specific sources: about 80
norms of varying legal nature (international agreements, international guidance, EU regulations, EU
directives, Commission legal acts) regulate emissions from a wide range of sectors (industry,
electricity and heat production; road, sea and air transport including fuels; agriculture; waste; and
chemicals). They also cover emissions of specific pollutants (toxic metals and persistent organic
pollutants).

Implementing key pieces of EU legislation has proved difficult. One of the reasons for this is the
complexity underlying this policy area. A multiplicity of air pollutants, sources, economic sectors and
governance levels are involved.

In 2017, 23 out of 28 Member States did not comply fully with air quality limit values. The European
Commission has been pursuing infringement procedures against a number of Member States for
persistently exceeding particulate matter, nitrogen dioxide and sulphur dioxide limit values. In
addition, limits currently set in EU legislation leave a significant share of urban residents exposed to
air pollution above WHO reference levels. Progress in meeting the 2010 national emission ceilings
has been slow. In 2016, although ceilings for the four relevant pollutants were met when aggregated
at EU level, six Member States exceeded their 2010 ceilings for one or more pollutants. As regards
pollution sources, EU legislation, such as standards on fuels, has had some success. However, there
remains room to improve the implementation of EU law. Weaknesses regarding motor vehicle
emissions, highlighted by the 2015 Volkswagen case, are being addressed.

The European Parliament has consistently advocated action to improve air quality, implement
existing EU legislation and enact effective rules on pollution sources.

In recent years, air quality has moved higher on the political agenda, in part as a result of concerns
from citizens exposed to poor air quality. This policy area could see some developments in the
coming years, with the fitness check of the ambient air quality directives expected to be completed
by the end of 2019.

To improve air quality, action needs to be taken across governance levels (including the local and
regional level) and across all sectors, including less well known sources such as agriculture and
domestic heating. An integrated approach between climate change and air quality policies would
also enable advantage to be taken of existing synergies.
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Glossary 

Acidification: reduced pH level of soil and water as a result of the deposition of (nitric and sulphuric) 
acids on land and in water. 

Alert threshold: in EU legislation on air quality standards, air pollutant concentration beyond which 
brief exposure is deemed to pose health risks.  

Ammonia (NH3): air pollutant contributing to the formation of particulate matter. More information 
in Table 1. 

Average exposure indicator: in EU legislation on air quality standards, average level of exposure 
to fine particulate matter reflecting population exposure at Member State level; used as a basis to 
calculate the exposure reduction target. 

Benzene (C6H6): air pollutant belonging to volatile organic compounds, contributing to the 
formation of ground-level ozone. More information in Table 1. 

Benzo(a)pyrene (BaP): air pollutant belonging to polycyclic aromatic hydrocarbons. More 
information in Table 1. 

Best available techniques (BAT): under the Industrial Emissions Directive, techniques aiming to 
achieve a high level of environmental protection while taking into account costs and benefits. 

Best available techniques conclusions (BAT conclusions): main elements of best available 
techniques reference documents adopted as Commission implementing decisions following 
approval by Member States' representatives in a standing committee. 

Best available techniques reference document (BREF): document detailing best available 
techniques for a given sector, drawn up and reviewed through an exchange of information between 
Member States, the industries concerned, environmental non-governmental organisations and the 
European Commission. 

Black carbon (BC): particulate matter emitted through combustion, composed of carbon and 
organic substances; its colour is black.  

Carbon monoxide (CO): air pollutant contributing to the formation of ground-level ozone. More 
information in Table 1. 

Critical level: in EU legislation on air quality standards, level above which pollutants (sulphur 
dioxide and nitrogen oxides) are deemed to cause direct adverse effects on the environment. 

Critical load: upper limit of one or more pollutants deposited on the Earth's surface that an 
ecosystem can tolerate without being damaged in its function or its structure. 

Emission control areas: under the International convention for the prevention of pollution from 
ships (MARPOL convention), sea regions where ships have to meet stricter emission standards. Two 
emission control areas are located near Europe: in the Baltic Sea, and in the North Sea and English 
Channel. 

Eutrophication: a form of water pollution that involves the enrichment of a freshwater body with 
nutrients, such as nitrates and phosphates. 

Exposure concentration obligation: in EU legislation on air quality standards, reference value for 
exposure of the population to fine particulate matter at national level. 

Exposure reduction target: in EU legislation on air quality standards, reduction (expressed in 
percentage) of the average exposure of the population of a Member State to fine particulate matter. 

Information threshold: in EU legislation on air quality standards, air pollutant concentration beyond 
which brief exposure is deemed to pose health risks for specific segments of the population, such as 
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children. 

Limit value: in EU legislation on air quality standards, binding standard set regarding (fine) 
particulate matter, sulphur dioxide, nitrogen dioxide, lead, carbon monoxide and benzene with a 
view to protecting human health. 

Methane (CH4): greenhouse gas contributing to the formation of ground-level ozone. More 
information in Table 1. 

National emission reduction commitment: under EU legislation on national emission ceilings, 
obligation for Member States to reduce emissions of an air pollutant in a given calendar year. 

Nitrogen dioxide (NO2): air pollutant contributing to the formation of ground-level ozone and 
particulate matter. More information in Table 1. 

Nitrogen oxides (NOx): nitrogen monoxide (NO) and nitrogen dioxide (NO2). 

Non-methane volatile organic compounds (NMVOCs): group of substances, made of certain 
volatile organic compounds except methane, which contribute to the formation of ground-level 
ozone and particulate matter. More information in Table 1. 

Ozone (O3): air pollutant not emitted directly in the atmosphere, but formed on the basis of other 
pollutants. In the context of air quality, ozone refers to ground-level (or tropospheric) ozone, and 
does not refer to the ozone layer found in the stratosphere. More information in Table 1. 

Particulate matter (PM): air pollutant made of particles of varying sizes and chemical composition. 
PM10 are 10 micrometres or smaller; PM2.5 (also called 'fine particulate matter') are 2.5 micrometres or 
smaller. More information in Table 1. 

Persistent organic pollutants (POPs): wide group of substances which persist in the environment 
and can cause adverse effects to human health and the environment. More information in Table 1. 

Polycyclic aromatic hydrocarbons (PAH): group of persistent organic pollutants including 
benzo(a)pyrene (BaP) and other substances. 

Primary pollutant: pollutant emitted directly in the atmosphere, which may act as a precursor to 
form secondary pollutants. More information in Table 1. 

Real driving emissions (RDE): procedure complementing laboratory tests for measuring nitrogen 
oxides and particulate number emitted from motor vehicles. 

Secondary pollutant: pollutant not emitted directly in the atmosphere but formed as a result of 
interactions between primary pollutants (and atmospheric conditions). Ground-level ozone is 
always a secondary pollutant; particulate matter can be either primary or secondary. 

Sulphur dioxide (SO2): air pollutant contributing to the formation of particulate matter. More 
information in Table 1. 

Sulphur oxides (SOx): chemical compounds containing sulphur and oxygen; this includes sulphur 
dioxide (SO2).  

Target value: in EU legislation on air quality standards, standard to be attained where possible, set 
regarding ozone, arsenic, cadmium, nickel and benzo(a)pyrene with a view to protecting human 
health. 

Toxic metals: in the context of air pollution, lead (Pb), cadmium (Cd), mercury (Hg) as well as arsenic 
(As), chromium (Cr), copper (Cu), nickel (Ni), selenium (Se) and zinc (Zc). More information in Table 1. 

Volatile organic compounds (VOCs): wide group of substances which can easily evaporate at 
room temperature. 
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1. Introduction 
Outdoor air pollution is caused by the emission of harmful substances from natural sources and from 
human activities (also known as 'anthropogenic' sources). It has a number of adverse effects on 
human health and the environment, and consequently on society and the economy. Air pollution 
can be transported or formed over long distances and can affect large areas. Effective air quality 
policies require action and cooperation beyond the local and national levels, at European and global 
scale. They relate to most economic sectors as well as to private citizens. 

Information on air quality in the European Union is readily available online. The European air quality 
index provides real-time information on concentrations of five key pollutants1 based on 
measurements from over 2 000 air quality monitoring stations across Europe. It also provides, for 
each monitoring station, information about concentrations in the past days and months.2 

According to a Eurobarometer survey published in October 2017, close to half of Europeans think 
air pollution is a major environmental issue (second only to climate change).3 

In Europe, air quality policies focus mainly on outdoor (or ambient) air. However, in less affluent 
parts of the world, indoor air quality is a very serious issue.4 This publication reflects the EU policy 
focus, and deals only with outdoor air quality. 

2. Sources of air pollution 
2.1. Main air pollutants 
Air pollutants can be emitted directly in the atmosphere; such substances are called 'primary' 
pollutants. Pollutants can also be formed through chemical reactions on the basis of 'precursor' 
substances; such substances are called 'secondary' pollutants. 

The table below presents an overview of outdoor air pollutants, their main sources, their impacts 
and how they interact. 

Table 1 – Brief description of selected outdoor air pollutants 
Pollutant Description and sources Adverse impacts 

on * 
Precursor 
to 

Particulate 
matter (PM) 

Solid or liquid particles of varying sizes and chemical 
composition. PM10 (PM2.5) are 10 (2.5) micrometres or 
smaller.5 Primary PM is emitted directly from natural 
sources (sea salt, naturally suspended dust, pollen and 
volcanic ash) and anthropogenic sources (from 
combustion, heating, transport, industry, agriculture, as 
well as tyres and road wear). Secondary PM is formed from 
emissions of SO2, NOx, NH3 and NMVOCs, mainly from 
anthropogenic sources. 

Health 
Climate 

– 

                                                             

1 Particulate matter, fine particulate matter, ground-level ozone, nitrogen dioxide and sulphur dioxide. 
2 Air quality index, European Environment Agency. 
3 Attitudes of European citizens towards the environment, Special Eurobarometer 468, European Commission, October 

2017. 
4 9 out of 10 people worldwide breathe polluted air, but more countries are taking action, press release, World Health 

Organization, May 2018. 
5 For comparison, a human hair has a diameter of 50 to 70 micrometres. 

https://www.eea.europa.eu/themes/air/air-quality-index/index
http://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/ResultDoc/download/DocumentKy/81259
http://www.who.int/news-room/detail/02-05-2018-9-out-of-10-people-worldwide-breathe-polluted-air-but-more-countries-are-taking-action
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Pollutant Description and sources Adverse impacts 
on * 

Precursor 
to 

Ozone (O3) Not emitted directly in the atmosphere. Ground-level 
ozone forms on the basis of complex chemical 
interactions involving sunlight and precursor pollutants, 
mainly NOx, CO, NMVOCs and CH4. 

Health  
Environment 
Climate  

– 

Nitrogen oxides 
(NOx) 

Nitrogen monoxide (NO) and nitrogen dioxide (NO2). 
They are emitted during fuel combustion, for instance 
from industrial facilities and the transport sector (mainly 
from diesel vehicles).  

Health  
Environment 

ozone  
PM 

Sulphur dioxide 
(SO2) 

Emitted mainly through the combustion of fuels 
containing sulphur.  

Health 
Environment 

PM 

Ammonia (NH3) Emitted mainly from the use of manure and nitrogenous 
fertilisers in agriculture. 

Health 
Environment  

PM 

Non-methane 
volatile organic 

compounds 
(NMVOCs) 

Emitted from anthropogenic sources (mainly paints, 
solvents, dry-cleaning, road transport) and natural 
sources (mainly vegetation).  

Health ozone  
PM 

Benzene (C6H6) Volatile organic compound emitted from the combustion 
of fossil fuels and from industrial processes. 

Health ozone  

Carbon 
monoxide (CO) 

Emitted due to incomplete combustion (mainly from road 
transport, businesses, households and industry). 

Health ozone 

Methane (CH4) Produced by both anthropogenic sources (mainly from 
agriculture, waste, coal mining and gas) and natural 
sources. 

Climate ozone  

Lead (Pb) Emitted from the combustion of fossil fuels, the 
incineration of waste and the production of non-ferrous 
metal, iron, steel and cement.  

Health 
Environment 

 

Cadmium (Cd) Emitted from non-ferrous metal production, stationary 
fossil-fuel combustion, waste incineration, and the 
production of iron, steel and cement.  

Health 
Environment 

 

Mercury (Hg) Mainly emitted from the combustion of coal and other 
fossil fuels, as well as metal and cement production, waste 
disposal and cremation.  

Health 
Environment 

 

Arsenic (As) Mainly emitted from metal smelters and fuel combustion.  Health 
Environment 

 

Nickel (Ni) Emitted from oil and coal combustion, mining, 
incineration of waste and sewage sludge, and steel 
production. 

Health 
Environment 

 

Persistent 
organic 

pollutants (POPs) 

Chemicals used as pesticides or emitted through 
combustion and mechanical processes. POPs persist in 
the environment and may bioaccumulate through the 
food web. 

Health 
Environment 

 

Benzo(a)pyrene 
(BaP)  

Persistent organic pollutant belonging to polycyclic 
aromatic hydrocarbons; mainly emitted from domestic 
heating (in particular wood and coal burning), waste 
burning, coke production and steel production. 

Health 
Environment 

 

Note: high impacts are indicated in bold. 
Sources: Air pollution fact sheet 2014, European Environment Agency, 2014; Air quality in Europe 2017, 
European Environment Agency, 2017; Information on chemicals, European Chemical Agency, 2018. 

  

http://www.eea.europa.eu/themes/air/air-pollution-country-fact-sheets-2014/eu-27-air-pollutant-emissions
https://www.eea.europa.eu/publications/air-quality-in-europe-2017
https://echa.europa.eu/information-on-chemicals
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Processes triggering the release of air pollutants may be grouped in four broad categories: 

1 combustion, from both human activities (such as transport, power generation, heating or 
waste incineration) and natural processes (such as forest fires), resulting – through 
chemical reactions with oxygen and nitrogen in the atmosphere6 – in the formation of 
nitrogen oxides, carbon dioxide and water vapour. Because combustion is usually not 
complete, it also releases substances such as carbon monoxide, volatile organic 
compounds, particulate matter, polycyclic aromatic hydrocarbons, dioxins and furans; 

2 volatilisation of volatile or semi-volatile compounds, for instance from fossil fuels during 
storage or from paints and solvents during use; 

3 mechanical processes from both human activities (for example building, tilling, certain 
industrial processes or transport) and natural activities (such as the release of dust and sea 
salt by the wind); 

4 other natural processes, such as vegetation metabolism releasing organic volatile 
compounds, ruminant digestion producing methane, or volcanic eruptions. 

2.2. Natural sources 
Natural sources of emissions for the main air pollutants can be summarised as follows: 

 natural emissions of sulphur dioxide come mainly from volcanos (and therefore vary 
considerably from one year to the next); 

 natural emissions of nitrogen oxides come in equal parts from lightning and soils; 
 natural emissions of ammonia and carbon monoxide come from oceans and natural 

vegetation; 
 natural emissions of volatile organic compounds come from vegetation; 
 natural emissions of particulate matter come from wind erosion (mainly in deserts) and 

the release of sea salts through waves. 

Figure 1 shows estimated global emissions of key air pollutants and their origin (natural or 
anthropogenic). Natural sources outweigh anthropogenic sources as regards emissions of volatile 
organic compounds and particulate matter. However, other elements besides emitted volumes also 
come into play when assessing possible impacts from natural and anthropogenic sources. First, the 
weight-based measurement unit used does not take into account the chemical composition (and 
hence the reactivity and toxicity) of these two broad groups of air pollutants. Second, natural 
sources are usually spread over the Earth's surface, unlike anthropogenic sources, which are usually 
concentrated and close to (densely) populated areas. 

  

                                                             

6  The Earth's atmosphere is made up among other things of about 78 % nitrogen (N2), 21 % oxygen (O2), 1 % water 
vapour (in highly variable concentration) and 0.04 % carbon dioxide (CO2). 
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Figure 1 – Global emissions of selected air pollutants from natural and anthropogenic 
sources (in million tonnes per year) 

 

   

  

  

 
Note: wood fires exclude residential fires; they are mostly anthropogenic, but may also be of natural origin. 
Data source: C. Seigneur, Pollution atmosphérique: concepts, théorie et applications, Éditions Belin, 2018. 
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2.3. Anthropogenic sources by sector 

Air pollutants are emitted by a variety of sectors across the economy. Particulate matter is emitted 
mainly by heating, industry and transport; nitrogen oxides are mainly released by transport; the bulk 
of sulphur oxides emissions come from energy production and non-road transport; almost all 
ammonia emissions come from agriculture; volatile organic compounds are mainly emitted from 
'solvent and product use' (paints and chemicals used in manufacture and maintenance); carbon 
monoxide emissions come from heating and transport; and most methane emissions come from 
the agriculture, waste and energy sectors.7 For a comparison of the emissions of main pollutants by 
sector in 2000 and 2015 see Figure 3. 

                                                             

7  Air quality in Europe 2014, European Environment Agency, 2014, pp. 20-27. 

Significant decrease in emissions of most air pollutants in the EU 
Outdoor air pollution has decreased considerably in recent decades, while gross domestic product (GDP) 
and population have grown, as shown below. 

Figure 2 – GDP, population and pollution index in the EU, 2000 = 100 % (2000-2015) 

 

Note: the pollution index is based on PM, NOx, SOx, NH3 and NMVOC emissions. 
Data source: Eurostat (GDP; population; air pollution), 2018. 

Data compiled by the European Environment Agency shows a decrease in anthropogenic emissions of 
most pollutants in recent decades in the European Union. Between 1990 and 2015, sulphur oxide 
emissions fell by 89 %; the emissions of three air pollutants primarily responsible for the formation of 
ground-level ozone were substantially reduced: carbon monoxide (-68 %), non-methane volatile organic 
compounds (-61 %) and nitrogen oxides (-56 %); emissions of the main heavy metals (lead, cadmium, 
mercury) also decreased substantially (at least -67 %); and ammonia emissions decreased by 23 %. 
Emissions of primary particulate matter fell by 25 % between 2000 and 2015. The smallest recorded 
reduction in emissions was for benzo(a)pyrene (-3 %).  

Sources: Air quality in Europe 2017, European Environment Agency, 2017, pp. 17-18; European Union 
emission inventory report 1990–2015, European Environment Agency, 2017, pp. 11-13. 
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http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-406763_QID_5858167C_UID_-3F171EB0&layout=GEO,L,X,0;TIME,C,Y,0;UNIT,L,Z,0;NA_ITEM,L,Z,1;INDICATORS,C,Z,2;&zSelection=DS-406763UNIT,CP_MEUR;DS-406763INDICATORS,OBS_FLAG;DS-406763NA_ITEM,B1GQ;&rankName1=UNIT_1_2_-1_2&rankName2=INDICATORS_1_2_-1_2&rankName3=NA-ITEM_1_2_-1_2&rankName4=GEO_1_2_0_0&rankName5=TIME_1_0_0_1&sortR=ASC_-1_FIRST&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=%23%23%23%2C%23%23%23.%23%23%23
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_pjan&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-057138_QID_-4B5BDB48_UID_-3F171EB0&layout=AIRPOL,L,X,0;TIME,C,Y,0;UNIT,L,Z,0;GEO,L,Z,1;AIRSECT,L,Z,2;INDICATORS,C,Z,3;&zSelection=DS-057138GEO,EU28;DS-057138UNIT,T;DS-057138INDICATORS,OBS_FLAG;DS-057138AIRSECT,TOT_NAT;&rankName1=UNIT_1_2_-1_2&rankName2=INDICATORS_1_2_-1_2&rankName3=AIRSECT_1_2_-1_2&rankName4=GEO_1_2_0_0&rankName5=AIRPOL_1_2_0_0&rankName6=TIME_1_0_0_1&sortR=ASC_-1_FIRST&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=%23%23%23%2C%23%23%23.%23%23%23
https://www.eea.europa.eu/publications/air-quality-in-europe-2017
https://www.eea.europa.eu/publications/annual-eu-emissions-inventory-report
https://www.eea.europa.eu/publications/annual-eu-emissions-inventory-report
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Figure 3 – Sources of selected air pollutants in EU28, in thousand tonnes (2000 and 2015) 

  

 
Data source: Eurostat (air pollution), 2018. 

The contributions of various sectors to the emissions of air pollutants in the European Union can be 
summarised as follows: 

 Fuel combustion in the commercial, institutional and households sector was the largest 
contributor to total primary particulate matter (42 %), fine particulate matter (57 %), black 
carbon (44 %), carbon monoxide (47 %) and benzo(a)pyrene (75 %) emissions in 2015. 
Emissions of particulate matter in this sector remained relatively constant between 2000 
and 2015, although sulphur oxides emissions dropped by 49 %. Residential combustion of 
wood has been shown to contribute 5 % to 40 % of particulate matter emissions during 
winter. However, the use of modern and well maintained stoves as well as appropriate 
firewood can mitigate these emissions.8  

 The road transport sector was the largest contributor to nitrogen oxide emissions (39 %) 
and the second largest emitter of black carbon (29 %) in 2015. It also emitted 11 % of 
particulate matter. Emissions of most pollutants from road transport have fallen by over 
25 % since 2000, not least on account of vehicle emission standards.9  

 The non-road transport sector (mainly aviation, shipping and railways) contributes 
relatively little to total emissions of air pollutants. Since 2000, emissions for this sector have 
fallen by over 30 % for most pollutants. 

                                                             

8  For more information on emissions from residential combustion, see Air quality in Europe 2016, European 
Environment Agency, 2016, pp. 22-26. 

9  However, the Volkswagen case in 2015 highlighted the gap between on-road and type-approval emissions. More 
details in Section 6 'Implementation of EU legislation'. 
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http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-057138_QID_68E0C874_UID_-3F171EB0&layout=AIRPOL,L,X,0;AIRSECT,L,Y,0;UNIT,L,Z,0;GEO,L,Z,1;TIME,C,Z,2;INDICATORS,C,Z,3;&zSelection=DS-057138GEO,EU28;DS-057138TIME,2015;DS-057138UNIT,T;DS-057138INDICATORS,OBS_FLAG;&rankName1=UNIT_1_2_-1_2&rankName2=INDICATORS_1_2_-1_2&rankName3=GEO_1_2_0_0&rankName4=TIME_1_0_0_1&rankName5=AIRPOL_1_2_0_0&rankName6=AIRSECT_1_2_0_1&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=%23%23%23%2C%23%23%23.%23%23%23
https://www.eea.europa.eu/publications/air-quality-in-europe-2016
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 In the industry sector, industrial processes and product uses were the largest emitter of 
non-methane volatile organic compounds (50 %) and were responsible for 20 % of arsenic, 
20 % of cadmium, 20 % of mercury and 26 % of lead emissions to the air in 2015.10 Energy 
use in industry was the largest contributor of arsenic (43 %), cadmium (35 %) and lead 
(35 %) emissions in 2015. It also contributed 23 % of mercury and nickel emissions. The 
industry sector considerably reduced its emissions of air pollutants between 2000 and 
2015, especially as regards sulphur oxides emissions from energy use, thanks to changes 
in fuels used and the use of improved abatement techniques (such as filters) in facilities. 
However, the emissions of two pollutants increased during the period: benzo(a)pyrene 
emissions from industrial processes and product uses increased by 86 %, while ammonia 
emissions from energy use increased by 52 %. 

 Energy production and distribution was the largest emitter of sulphur oxides (59 %), 
nickel (37 %) and mercury (39 %) to the air in 2015. Between 2000 and 2015, emissions from 
this sector fell, in particular thanks to changes in fuels used and the use of improved 
abatement techniques in facilities. 

 Agriculture was the largest contributor of ammonia (94 %) and methane (53 %) emissions 
in 2015. Between 2000 and 2015, ammonia and methane from agriculture decreased by 
7 %, while emissions of non-methane volatile organic compounds increased by 6 %.11  

 The waste sector contributes relatively little to total emissions of air pollutants, although 
it contributed 27 % of methane emissions in 2015. Between 2000 and 2015, methane 
emissions from the waste sector decreased by 42 %. 

A 2017 publication from the European Commission's Joint Research Centre provides a detailed 
analysis of the geographical and sectorial origins of fine particulate matter in 150 cities in the 
European Union.12 The tool used to map out emissions also provides information about particulate 
matter and nitrogen oxide emissions across the EU.13 

  

                                                             

10 As regards emissions of heavy metals by industry, the European Environment Agency notes that in 2016 just 18 out of 
978 industrial facilities were responsible for more than half the heavy metal releases from large industry in Europe. See 
Environmental pressures of heavy metal releases from Europe's industry, European Environment Agency, May 2018. 

11 In addition to being a source of air pollution, the agricultural sector is also adversely impacted by some pollutants. 
More information in Section 3.2 'Impacts on the environment and the climate'. 

12 P. Thunis et al., Urban PM2.5 atlas: Air quality in European cities, Joint Research Centre, European Commission, 2017. 
13 The tool offers particulate matter data with spatial resolution of 7x7 km². SHERPA: Screening for High Emission 

Reduction Potential on Air, Joint Research Centre.  

https://www.eea.europa.eu/themes/industry/industrial-pollution-in-europe/heavy-metal-pollution
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/urban-pm25-atlas-air-quality-european-cities
http://aqm.jrc.ec.europa.eu/sherpa.aspx
http://aqm.jrc.ec.europa.eu/sherpa.aspx
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3. Impacts of air pollution 
3.1. Impacts on human health 
The World Health Organisation identifies ambient air pollution as the biggest environmental risk to 
human health.14 Exposure to air pollution is known to increase the incidence of respiratory and 
cardiovascular diseases. Recent research suggests that rapid increases in pollution in places where 
air quality is generally good may increase the risk of heart attacks.15 The International Agency for 
Research on Cancer, a branch of the WHO, has classified as carcinogenic both outdoor air pollution 
in general and particulate matter found in air pollution mixtures.16 Air pollution is associated with 
health impacts on pregnancy and new-borns, including adverse effects on brain development and 
cognitive capacities.17 There is also emerging evidence that exposure to air pollution may be linked 
with conditions such as type 2 diabetes in adults, obesity, Alzheimer's disease and dementia.18  

                                                             

14 Ambient air pollution: A global assessment of exposure and burden of disease, World Health Organisation, 2016. 
15 M. Rasche et al, Rapid increases in nitrogen oxides are associated with acute myocardial infarction: A case-crossover 

study, European Journal of Preventive Cardiology, 2018. 
16 Outdoor Air Pollution, International Agency for Research on Cancer, IARC monographs on the evaluation of 

carcinogenic risks to humans, Volume 109, 2013. 
17 Review of evidence on health aspects of air pollution – REVIHAAP project: final technical report, World Health 

Organisation Regional Office for Europe, 2013. 
18 WHO expert consultation: Available evidence for the future update of the WHO Global Air Quality Guidelines (AQGs), 

World Health Organisation Regional Office for Europe, 2016. 

How are emissions calculated? 
The most common approach used to estimate emissions is to combine information on a human activity 
(activity data) with coefficients quantifying emissions per unit of activity (emission factors), using the 
following basic equation: emissions = activity data x emission factors. In the energy sector for instance, 
activity data would be based on fuel consumption, while the emission factor would be set according to 
the mass of a pollutant (say sulphur dioxide) emitted per unit of fuel. Typically, methods used depend on 
the source considered. 

Methods may be classified into three broad groups according to their sophistication: Tier 1 methods apply 
a simple linear relation between activity data (derived from available statistical information, for instance 
on energy, production, traffic or population size) and emission factors (which are generally technology 
independent and set to reflect averaged process conditions); Tier 2 methods use similar activity data to 
Tier 1 methods, but apply emission factors which are country-specific, and in some cases, process-specific; 
and Tier 3 methods use sophisticated models (such as COPERT for road transport emissions) and/or facility 
level data (such as data compiled in 'pollutant release and transfer registers'). 

Sources can also be mapped. Spatial mapping is carried out in different ways: based on point sources, for 
emission sources at a known location (for instance industrial plants and power stations); based on area 
sources, for diffuse emissions (such as residential fuel combustion or agricultural and natural emissions); 
or based on line sources, for emissions occurring along a line (such as a road, railway, pipeline or shipping 
lane). 

At EU level, emission factors and methodologies used are harmonised through processes steered by the 
European Environment Agency. Established procedures aim to ensure emission inventories meet quality 
criteria for transparency, consistency, completeness, comparability and accuracy. 

Source: EMEP/EEA air pollutant emission inventory guidebook 2016, European Environment Agency, 
September 2016. 

http://www.who.int/phe/publications/air-pollution-global-assessment/en/
https://www.ncbi.nlm.nih.gov/pubmed/29446990
https://www.ncbi.nlm.nih.gov/pubmed/29446990
http://monographs.iarc.fr/ENG/Monographs/vol109/index.php
http://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2013/review-of-evidence-on-health-aspects-of-air-pollution-revihaap-project-final-technical-report
http://www.euro.who.int/__data/assets/pdf_file/0013/301720/Evidence-future-update-AQGs-mtg-report-Bonn-sept-oct-15.pdf?ua=1
https://www.eea.europa.eu/publications/emep-eea-guidebook-2016/part-a-general-guidance-chapters/7-spatial-mapping-of-emissions-2016/view
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The three air pollutants mainly responsible for adverse effects on human health are particulate 
matter, nitrogen dioxide and ground-level ozone. The adverse effects of particulate matter are 
especially well documented: there is evidence of effects from both short-term and long-term 
exposure; evidence for cardiovascular effects is established; and links with other conditions may be 
emerging. There is no evidence of a safe level of exposure to particulate matter below which there 
are no adverse effects. Exposure to nitrogen dioxide is associated with respiratory effects. As regards 
ground-level ozone, there is evidence of adverse cardiovascular and respiratory effects from short-
term exposure; evidence of respiratory effects from long-term exposure; and possible links with 
effects on cognitive development and reproductive health.19 

In the EU in 2014, it is estimated that there were 399 000 premature deaths from fine particulate 
matter exposure, 75 000 premature deaths from nitrogen dioxide exposure, and 13 600 premature 
deaths from ozone exposure.20 The European Environment Agency notes that estimates may vary 
when using an alternative baseline scenario: as regards fine particulate matter, changing the 
counterfactual concentration from 0 µg/m3 to 2.5 µg/m3 (an estimate of the background 
concentration in Europe) results in estimates 18 % lower, at 332 000; as regards nitrogen dioxide, 
changing the counterfactual concentration from 20 µg/m3 to 10 µg/m3 (the lowest observed 
concentration with a significant correlation between nitrogen dioxide exposure and adverse effects 
on health) results in estimates about three times higher, at 229 000. The data is presented in Figure 
4 below. 

Figure 4 – Premature deaths attributable to fine particulate matter, nitrogen dioxide and 
ozone exposure in the EU28 (2014) 

Note: the alternative estimate is based on counterfactual concentrations of 2.5 µg PM2.5/m3 and 20 µg NO2/m3.  
Data source: Air quality in Europe 2017, European Environment Agency, October 2017, pp. 55-60. 

Not all Member States experience similar adverse effects of air pollution on human health. Higher 
impacts are found in central and eastern Europe as well as Italy; by contrast, the lowest impacts on 
health are found in northern and north-western Europe, as shown in Figure 5. 

                                                             

19 Review of evidence on health aspects of air pollution – REVIHAAP project: final technical report, World Health 
Organisation Regional Office for Europe, 2013. 

20 Uncertainties in relation to the estimates: ±35 % for PM2.5, ±45 % for NO2 and ± 50% for O3. The number of premature 
deaths for these three pollutants cannot be simply added up, as concentrations of fine particulate matter and nitrogen 
dioxide are (sometimes strongly) correlated. 
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https://www.eea.europa.eu/publications/air-quality-in-europe-2017
http://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2013/review-of-evidence-on-health-aspects-of-air-pollution-revihaap-project-final-technical-report
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Figure 5 – Premature deaths attributable to fine particulate matter per million population 
(2014) 

   
Data source: Air quality in Europe 2017, European Environment Agency, October 2017, pp. 55-60. 

3.2. Impacts on the environment and the climate 
The main effects of air pollution on the environment are: 

1 eutrophication, an excess of nutrients in soil or water which often causes 'algal blooms' in 
water bodies, and may ultimately lead to a depletion of the oxygen supply with impacts 
on ecosystems and biodiversity;  

2 acidification, a change in the pH level of soils or waters, damaging plant and animal life 
on land and in water; and  

3 damage to vegetation harming plant cells and impairing their ability to grow, leading in 
turn to reduced agricultural crop yields, decreased forest growth and reduced biodiversity.  

The air pollutants mainly responsible for effects on ecosystems are ground-level ozone, ammonia 
and nitrogen oxides as well as toxic metals. High levels of ground-level ozone damage plants, 
ecosystems and agricultural crops by reducing their growth rate. Nitrogen oxides and ammonia 
contribute to the acidification of soils, lakes and rivers as well as to the disruption of land and water 
ecosystems through eutrophication. Sulphur dioxide contributes to acidification. Toxic metals 
emitted in the atmosphere (such as arsenic, cadmium, lead, mercury and nickel) deposit and build 
up in soils, sediments and organisms, with potential impacts on the food chain. The air pollutants 
mainly responsible for effects on the climate are ground-level ozone and black carbon. 
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Effects on ecosystems have decreased significantly in recent decades in the EU, although they 
remain a concern. Critical load estimates carried out by the European Environment Agency show 
the following picture: in 2010, 7 % of the ecosystem area in the European Union was being damaged 
by acidification, down from 43 % in 1980, with a further reduction expected in the future. In 2010, 
63 % of the EU ecosystem area was being damaged by eutrophication, down from 84 % in 1980; the 
magnitude of the critical load exceedance is also projected to decline considerably, except for a few 
areas in western France, in border areas between Belgium, Germany and the Netherlands, and in 
northern Italy. As regards ozone, levels have been decreasing since 2006. However, in 2014, 18 % of 
Europe's agricultural area was still exposed to levels above the threshold set in EU legislation, while 
85 % was exposed to ozone levels exceeding the long-term objective specified in EU legislation. 
During the past six years, around two-thirds of the forest area in Europe was exposed to ozone 
concentrations above the internationally agreed critical level.21 

  

                                                             

21 Level set in the Gothenburg Protocol to abate acidification, eutrophication and ground-level ozone (see Section 5.1 
for more details). 

Air pollution and climate change: a complex relationship 
Climate change is caused by greenhouse gases, which can have very long life spans and spread almost 
evenly across the atmosphere. In contrast, air pollution varies highly in space and time, with shorter time 
spans between the moment pollutants are emitted and the moment where significant concentrations can 
be measured. However, the two phenomena are linked because some substances are relevant in both 
processes, and because combustion is a major source of both air pollutants and carbon dioxide, the main 
greenhouse gas. 

Air pollutants have mixed effects on the climate. On one hand, some air pollutants, such as methane (an 
ozone precursor), ground-level ozone and black carbon (a component of particulate matter), contribute 
directly to global warming. On the other hand, other components of particulate matter, such as organic 
carbon, ammonium (NH4

+), sulphate (SO4
2-) and nitrate (NO3

-) have a cooling effect.  

In addition, climate change also impacts air pollution: changes in weather patterns can change the 
formation, dispersion and transport of air pollutants; while higher temperatures increase emissions of 
some volatile organic compounds. 
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Figure 6 – Exposure of ecosystems to eutrophication, acidification and ground-level ozone 

Average accumulated exceedance of the critical loads for acidification (2000 and 2010)  
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Accumulated ozone values for crops and forests, 2014 

  
Data sources: Exposure of ecosystems to eutrophication, Exposure of ecosystems to acidification, Rural 
concentration of the ozone indicator AOT40 for crops in 2014, Rural concentration of the ozone indicator 
AOT40 for forest, European Environment Agency, 2015-2017. 

https://www.eea.europa.eu/data-and-maps/figures/exposure-of-ecosystems-to-eutrophication
https://www.eea.europa.eu/data-and-maps/figures/exposure-of-ecosystems-to-acidification
https://www.eea.europa.eu/data-and-maps/figures/rural-concentration-map-of-the-ozone-indicator-aot40-for-crops-year-7
https://www.eea.europa.eu/data-and-maps/figures/rural-concentration-map-of-the-ozone-indicator-aot40-for-crops-year-7
https://www.eea.europa.eu/data-and-maps/figures/rural-concentration-of-the-ozone-1
https://www.eea.europa.eu/data-and-maps/figures/rural-concentration-of-the-ozone-1
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3.3. Socioeconomic impacts  
By impacting human health, the environment and the climate, air pollution also induces adverse 
effects on the economy. Figure 7 provides an overview of the main costs associated with air 
pollution. 

Figure 7 – Main costs associated with air pollution 

Non-market impacts  Market impacts 
Increased mortality (premature deaths)  Reduced labour productivity 

Increased morbidity (illnesses)  Additional health expenditure 

Degraded ecosystems and biodiversity  Reduced crop and forests yields 

Climate change  Impacts on tourism sector 

Degraded cultural heritage   
Source: The economic consequences of outdoor air pollution, OECD, June 2016, p. 22. 

The economic consequences of air pollution are significant. In a report published in 2016,22 the 
Organisation for Economic Cooperation and Development (OECD) estimates that in 2015 costs of 
air pollution in its member countries23 amounted to US$1 640 billion, which represents 
US$1 280 per person and 5.3 % of income.24 It also estimates costs of air pollution in 2060 if public 
policies were to remain unchanged. For OECD member countries, annual costs would amount to 
US$4 140 – 4 240 billion, which represents US$2 280 – 2 350 per person and 5.5 % of income. For the 
European Union, annual costs would amount to US$1 366 billion. 

Figure 8 – Estimated costs of air pollution in OECD member countries (2015 and 2060) 

2015 (total US$1 640 billion) 2060 (total US$4 140 – 4 240 billion) 

 
 

Note: Market impacts include direct costs and indirect economic effects related to reduced labour 
productivity, additional health expenditure and reduced crop yields. 
Data source: The economic consequences of outdoor air pollution, OECD, June 2016, p. 95. 

                                                             

22 The economic consequences of outdoor air pollution, OECD, June 2016. 
23 The OECD has 35 member countries, of which 22 are also Member States of the European Union. 
24 Estimated costs are based on the following impacts: mortality from PM2.5 and ozone, morbidity from PM2.5 and ozone, 

and damages to crop yields from ozone. The following impacts are not covered in the estimates: other health impacts 
(for instance from nitrogen oxides or low birth weight), impacts on tourism, degraded ecosystems and biodiversity, 
climate change, degraded cultural heritage. While the market impacts represent an actual cost to the economy, the 
cost of non-market impacts are estimated based on people's expressed willingness to pay to reduce health risks and 
do not represent an actual cost to the economy. 
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USD
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http://www.oecd-ilibrary.org/environment/the-economic-consequences-of-outdoor-air-pollution_9789264257474-en
http://www.oecd-ilibrary.org/environment/the-economic-consequences-of-outdoor-air-pollution_9789264257474-en
http://www.oecd-ilibrary.org/environment/the-economic-consequences-of-outdoor-air-pollution_9789264257474-en
http://www.oecd.org/about/membersandpartners/
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In another report from 2015,25 the OECD published estimated costs of air pollution compared to 
gross domestic product (GDP), which show wide differences between EU Member States. 

Figure 9 – Estimated cost of air pollution expressed as % of GDP in selected countries (2010) 

Note: Data are only available for EU countries that were members of the OECD at the time. Data are not 
available for Bulgaria, Croatia, Cyprus, Latvia, Lithuania, Malta and Romania. 
Data source: OECD, Economic Policy Reforms 2015: Going for Growth, 2015, p.95. 

Air pollution can increase inequalities. A 2013 report by the WHO notes that air pollution combines 
with other aspects of the social and physical environment to create a disproportionate disease 
burden in less affluent parts of society.26 This may be because deprived populations are more 
exposed to air pollution (for instance as they may live closer to busy roads), because deprived 
populations are more sensitive to the effects of air pollution (for instance as a result of existing long-
term health conditions or less healthy lifestyles), or because more affluent populations can afford 
better protection (for instance as a result of access to better healthcare and lifestyle goods).27  

4. EU policy 
The overarching goal of EU environmental policy, as stated in Article 191 of the Treaty on the 
Functioning of the European Union,28 is to establish a 'high level of protection'. In addition, the 
Treaty establishes four principles underpinning EU environmental policy (the principle that 
preventive action should be taken, the principle that environmental damage should as a priority be 
rectified at source, the polluter-pays principle and the precautionary principle), which are relevant 
as regards air quality policy. 

In the sixth environment action programme, adopted in 2002,29 the European Union aimed at 
'achieving levels of air quality that do not give rise to significant negative impacts on and risks to 
                                                             

25 Economic Policy Reforms 2015: Going for Growth, OECD, February 2015. 
26 Review of evidence on health aspects of air pollution – REVIHAAP project: final technical report, World Health 

Organisation Regional Office for Europe, 2013. 
27 Science for Environment Policy, Links between noise and air pollution and socioeconomic status, In-depth Report 13, 

produced for the European Commission, 2016. 
28 Consolidated versions of the Treaty on European Union and the Treaty on the Functioning of the European Union, OJ 

C 202, 7.6.2016. 
29 Decision No 1600/2002/EC of the European Parliament and of the Council of 22 July 2002 laying down the Sixth 

Community Environment Action Programme, OJ L 242, 10.9.2002. 
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http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.C_.2016.202.01.0001.01.ENG&toc=OJ:C:2016:202:TOC%23C_2016202EN.01004701
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1466151133766&uri=CELEX:32002D1600
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human health and the environment', based on WHO reference levels. In the seventh environment 
action programme, adopted in 2013,30 the European Union committed to ensuring that, by 2020, 
'air pollution and its impacts on ecosystems and biodiversity are further reduced with the long-term 
aim of not exceeding critical loads and levels' and that outdoor air quality has significantly improved, 
moving closer to WHO reference levels. To reach these goals, the action programme highlights the 
need to strengthen efforts to reach full compliance with Union air quality legislation and implement 
an updated air quality policy. 

Building on the 2005 thematic strategy on air pollution,31 the Clean Air Programme for Europe,32 
published in 2013 is aimed at implementing the long-term objectives set in the sixth and seventh 
environment action programmes. Noting widespread non-compliance with EU legislation on air 
quality, the strategy lays down measures to deliver compliance, including ensuring on-road 
emissions from diesel cars and vans reflect legal standards; making EU funding available to help 
Member States; and promoting the uptake of very low emissions technologies. In addition, it sets 
two main objectives for 2030 (reducing premature deaths from particulate matter and ozone by 
52 %; and shrinking the ecosystem area exceeding eutrophication limits to 35 %) to be met through 
a mix of regulatory and non-regulatory measures. In May 2018, the European Commission published 
a communication on clean air for all highlighting in particular expected actions to implement and 
enforce EU legislation on air quality.33 In June 2018, the European Commission published its first 
Clean Air Outlook putting in perspective the state of air quality in Europe today and its expected 
state in 2030, provided relevant legislation is fully implemented.34 

At national and local level, the Urban Agenda for the EU supports measures to improve air quality 
in cities.35 At global level, European Union policy on air quality contributes directly and indirectly to 
the achievement of a number of sustainable development goals set in the United Nations' 2030 
Agenda for Sustainable Development.36 

5. International agreements and EU legislation 
Because air pollution is highly mobile, norms seeking to ensure air quality have a strong cross-border 
dimension. Some rules are agreed at international level, then implemented through EU legislation. 
Other legislation is initiated at EU level. 

International agreements and EU legislation on air quality can be grouped into three broad groups, 
based on their objective: setting air quality standards; reducing national emissions of pollutants; and 
reducing emissions of pollutants at specific sources. 

                                                             

30 Decision No 1386/2013/EU of the European Parliament and of the Council of 20 November 2013 on a General Union 
Environment Action Programme to 2020 'Living well, within the limits of our planet', OJ L 354, 28.12.2013. 

31  Communication on a thematic strategy on air pollution, COM(2005) 446, European Commission, September 2005. 
32  Communication on a Clean Air Programme for Europe, COM(2013) 918, European Commission, December 2013. 
33  Communication on a Europe that protects: Clean air for all, COM(2018) 330, European Commission, May 2018. 
34  Report from the Commission to the European Parliament, the Council, the European Economic and Social Committee 

and the Committee of the Regions: the first Clean Air Outlook, COM(2018)446, June 2018. 
35  Urban agenda for the EU: Air quality, European Commission. 
36  For more details, see Air quality in Europe 2017, European Environment Agency, October 2017, p. 15. 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32013D1386
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1522909386419&uri=CELEX:52005DC0446
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1522852000944&uri=CELEX:52013DC0918
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526630108070&uri=COM:2018:330:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1529488218808&uri=CELEX:52018DC0446
https://ec.europa.eu/futurium/en/air-quality
https://www.eea.europa.eu/publications/air-quality-in-europe-2017
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5.1. Setting air quality standards 
The first pieces of European legislation setting standards for the concentration of various air 
pollutants were adopted in the 1980s.37 Today, two legislative acts (jointly referred to as the 
ambient air quality directives) set air quality standards: the 2008 Ambient Air Quality Directive38 
(which replaced four directives adopted approximately a decade earlier and added air quality 
standards for fine particulate matter),39 and the 2004 directive on arsenic, cadmium, mercury, nickel 
and polycyclic aromatic hydrocarbons in ambient air (sometimes known as the Fourth Daughter 
Directive).40 By setting standards for air quality, the directives aim to avoid, prevent or reduce 
harmful effects on human health and the environment. In contrast, air quality guidelines41 defined 
by the World Health Organisation are not enforceable air quality standards.  

The directives require Member States to establish air quality zones42 throughout their territory and 
to assess the concentration of air pollutants in all zones and agglomerations. Three assessment 
regimes are specified according to concentrations recorded in past years: high quality data are 
required if concentrations were above certain levels, while lower quality data are sufficient if 
concentrations were below certain levels.43 In addition, Member States are required to measure air 
quality at rural background locations. Requirements on the number and location of air quality 
measuring stations are harmonised. Member States are required to use reference measurement 
methods based on international standards or equivalent methods. 

                                                             

37 The Council Directive on air quality limit values and guide values for sulphur dioxide and suspended particulates 
(80/779/EEC) and the Council Directive on air quality standards for nitrogen dioxide (85/203/EEC). 

38 Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner 
air for Europe, OJ L 152, 11.6.2008 (see also consolidated version). 

39 Council Directive on ambient air quality assessment and management (96/62/EC, known as the 'Air quality framework 
Directive'); Council Directive relating to limit values for sulphur dioxide, nitrogen dioxide and oxides of nitrogen, 
particulate matter and lead in ambient air (1999/30/EC, known as the 'First Daughter Directive'); Directive on limit 
values for benzene and carbon monoxide in ambient air (2000/69/EC, known as the 'Second Daughter Directive'); and 
Directive on ozone in ambient air (2002/3/EC, known as the 'Third Daughter Directive').  

40 Directive 2004/107/EC of the European Parliament and of the Council of 15 December 2004 relating to arsenic, 
cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air, OJ L 23, 26.1.2005 (see also 
consolidated version). 

41 Air quality guidelines – global update 2005, World Health Organisation, 2006. 
42 For an interactive map of air quality zones, see Air quality zones, European Environment Agency. 
43 For more details see Guidance on assessment under EU air quality directives, European Commission, p.10. 

WHO air quality guidelines 
The air quality reference values for a number of pollutants, defined by the World Health Organisation in 
2005, are intended as policy guidance. They are based solely on health considerations and do not consider 
the technical feasibility or the economic, political and social aspects of achieving these levels. However, 
health risks may still exist at or below recommended concentrations. The WHO air quality guidelines are 
currently being updated. 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:01980L0779-20010719
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:01985L0203-20010719
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1522918791459&uri=CELEX:32008L0050
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1522918791459&uri=CELEX:02008L0050-20150918
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31996L0062
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31999L0030
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32000L0069
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32002L0003
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32004L0107
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1486475021303&uri=CELEX:02004L0107-20150918
http://www.euro.who.int/en/health-topics/environment-and-health/Housing-and-health/publications/pre-2009/air-quality-guidelines.-global-update-2005.-particulate-matter,-ozone,-nitrogen-dioxide-and-sulfur-dioxide
http://maps.eea.europa.eu/wab/AirQualityZones/
http://ec.europa.eu/environment/air/pdf/guidanceunderairquality.pdf%23page=10
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When limit or target values are exceeded in a given zone, Member States are required to draw up 
air quality plans setting out appropriate measures intended to keep the exceedance period as 
short as possible.  

With a view to protecting human health, the ambient air quality directives set a number of 
reference values, which are presented in Table 2 and can be summarised as follows: 

 limit values: binding standards, defined as the concentration of a pollutant over an 
averaging period; limit values exist for particulate matter, sulphur dioxide, nitrogen 
dioxide, lead, carbon monoxide and benzene; 

 target values: standards to be attained where possible, defined as the concentration of a 
pollutant over an averaging period; target values exist for ozone, arsenic, cadmium, nickel 
and benzo(a)pyrene;44 

 information threshold: pollutant concentration beyond which brief exposure is deemed 
to pose health risks for specific segments of the population; if such a threshold has been 
reached, authorities are required to inform the public; there is an information threshold for 
ozone;  

 alert threshold: pollutant concentration beyond which brief exposure is deemed to pose 
health risks for the population as a whole; if such a threshold has been reached, authorities 
are required to inform the public and draw up short-term action plans; there are alert 
thresholds for sulphur dioxide, nitrogen dioxide and ozone;  

 exposure concentration obligation: binding standard reflecting human exposure to fine 
particulate matter at national level (in contrast, limit and target values apply at the level of 
air quality zones). 

For some of these reference values, a number of exceedances may be permitted over a given period. 
Contributions from natural sources may be deducted from measured concentrations when 
assessing compliance.45  

In addition to the reference values, an exposure reduction target for fine particulate matter requires 
Member States to take all necessary measures not entailing disproportionate costs to reduce 

                                                             

44 Although the directive on arsenic, cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air 
requires Member States to measure concentrations of mercury, it does not set a target value (or any other reference 
value) for mercury concentration in ambient air. 

45 Under the directive, natural sources are emissions of pollutants not caused directly or indirectly by human activities, 
including natural events such as volcanic eruptions, seismic activities, geothermal activities, wild-land fires, high-wind 
events, sea sprays or the atmospheric re-suspension or transport of natural particles from dry regions. 

Key aspects for regulating concentrations of pollutants 
Six aspects are important when regulating air pollutant concentrations:  

1 the pollutant, either a single substance or a group of substances among which one may be used 
as an indicator (for instance benzo(a)pyrene for polycyclic aromatic hydrocarbons);  

2 the averaging period, generally set according to possible impacts on health from chronic and/or 
acute exposure;  

3 permitted exceedances, allowing for high values caused by extreme weather events or other 
specific circumstances; 

4 concentration limits (or air quality standards), which need to be understood in conjunction with 
the other key aspects; 

5 the location of measuring stations, enabling concentrations to be measured in a range of 
different settings, including rural areas, urban background locations and the immediate vicinity 
of busy roads or industries; 

6 the measurement method, based on a reference method or one established to be equivalent. 
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exposure at national level by 2020 to at least 18 µg/m³ (or less when initial concentrations were 
below this level).46 

In a number of cases, such as exceedances, Member States are required to inform the European 
Commission but also the wider public and relevant organisations. 

Table 2 – Air quality standards aimed at protecting human health, as applicable in 2018 

Pollutant 
EU standards WHO guidelines 

concentration 
(averaging period) 

permitted 
exceedances 

type of standard concentration 
(averaging period) 

Particulate 
matter 
(PM10) 

50 µg/m³  
(1 day) 

35/year limit value 50 µg/m³  
(1 day) 
20 µg/m³  
(1 year) 

40 µg/m³  
(calendar year) 

_ limit value 

Fine 
particulate 

matter 
(PM2.5) 

25 µg/m³ 
(calendar year)* 

_ limit value 
10 µg/m³  
(1 year) 20 µg/m³ 

(3 years) 
_ 

exposure 
concentration 
obligation 

Sulphur 
dioxide 

(SO2) 

350 µg/m³  
(1 hour) 

24/year  limit value 
500 µg/m³ 
(10 minutes) 
 
20 µg/m³  
(1 day) 

125 µg/m³  
(1 day) 

3/year  limit value 

500 µg/m³  
(1 hour, for 3 
consecutive hours) 

_ alert threshold 

Nitrogen 
dioxide 

(NO2) 

200 µg/m³  
(1 hour) 

18/year limit value 

200 µg/m³  
(1 hour) 
40 µg/m³  
(1 year) 

40 µg/m³  
(calendar year) 

_ limit value 

400 µg/m³  
(1 hour, for 3 
consecutive hours) 

_ alert threshold 

Ozone (O3) 

120 µg/m³ 
(maximum daily eight 
hour mean) 

25/ 3 years target value 

100 µg/m³ 
(8 hours) 

180 µg/m³ 
(1 hour) 

_ information threshold 

240 µg/m³ 
(1 hour, for 3 
consecutive hours) 

_ alert threshold 

Benzene 
(C6H6) 

5 µg/m³  
(calendar year) 

_ limit value _ 

Carbon 
monoxide 

(CO) 

10 µg/m³  
(maximum daily eight 
hour mean) 

_ limit value 
10 µg/m³  
(maximum daily eight 
hour mean 

                                                             

46  The targets, set as percentages of the initial concentrations, vary according to the initial concentration measured. For 
more details see EU Air quality policy and WHO Guideline Values for Health, Policy Department for Economic and 
Scientific Policy, European Parliament, October, 2014, p.53, Table 16. 

http://www.europarl.europa.eu/thinktank/en/document.html?reference=IPOL_STU(2014)536285


Air quality 

21 

Pollutant 
EU standards WHO guidelines 

concentration 
(averaging period) 

permitted 
exceedances 

type of standard concentration 
(averaging period) 

Lead (Pb) 
0.5 µg/m³ 
(calendar year) 

_ limit value 
0.5 µg/m³ 
(1 year) 

Arsenic (As) 
6 ng/m³ 
(calendar year)** 

_ target value _ 

Cadmium 
(Cd) 

5 ng/m³ 
(calendar year)** 

_ target value 
5 ng/m³ 
(1 year) 

Nickel (Ni) 
20 ng/m³ 
(calendar year)** 

_ target value _ 

Benzo(a) 
pyrene 

(BaP) 

1 ng/m³ 
(calendar year)** 

_ target value _ 

Notes: *as of 2020, an indicative PM2.5 limit value has been set at 20 µg/m³; **measured as a fraction in PM10. 
Source: European Parliamentary Research Service. 

Table 3 – Air quality standards aimed at protecting vegetation, as applicable in 2018 

Pollutant 
EU reference values International values 

concentration  
(averaging period) 

nature  

Sulphur 
dioxide (SO2) 

20 µg/m³ (calendar year and winter: 
October-March) critical level  

Nitrogen 
oxides (NOx) 

30 µg/m³ (calendar year) critical level  

Ozone (O3) 

18 000 µg/m³.hours  
(AOT40 May-July, averaged over 5 
years) 

target value 
10 000 µg/m³.hours  
(AOT40, April-September) 

6 000 µg/m³.hours  
(AOT40, May-July) long-term objective  

Note: AOT40 is accumulated ozone exposure, expressed in μg/m³.hours, over a threshold of 40 part per billion. 
The international value for ozone is set under the Gothenburg Protocol. 
Source: European Parliamentary Research Service. 

To protect the environment (in particular vegetation), the Ambient Air Quality Directive sets 
binding 'critical levels' for sulphur dioxide and nitrogen oxides as well as a non-binding target value 
and 'long-term objective' for ozone. Relevant reference values are presented in Table 3. 

5.2. Reducing national emissions of air pollutants 
5.2.1. International agreements 
The Convention on long-range transboundary air pollution, signed in 1979 under the auspices 
of the United Nations Economic Commission for Europe (UNECE), is the main international 
agreement on air quality relevant in the European context. Its 51 parties, which include the 
European Union and all its Member States, cover a wide geographical area, from North America to 
Central Asia.47 The convention, which entered into force in 1983, lays down general principles for 
international cooperation on air pollution reduction. Over the years, it has been supplemented by 

                                                             

47 See full list of parties: Treaty Collection, United Nations. 

https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-1&chapter=27&clang=_en
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eight protocols, among which three remain highly relevant today:48 

1 1998 Aarhus Protocol on persistent organic pollutants, requiring parties to reduce their 
emissions of certain chemicals below their 1990 levels; the protocol was amended in 2009 
to expand its scope to other substances and to introduce flexibilities taking into account 
specificities of economies in transition; 49 

2 1998 Aarhus Protocol on heavy metals, requiring parties to reduce their emissions of 
cadmium, lead and mercury below their 1990 levels; the protocol was amended in 2012 to 
introduce more stringent controls of heavy metals emissions as well as flexibilities taking 
into account specificities of economies in transition;50 

3 1999 Gothenburg Protocol to abate acidification, eutrophication and ground-level 
ozone, setting national emission ceilings to be met by 2010 for four pollutants (sulphur 
dioxide, nitrogen oxides, volatile organic compounds and ammonia), on the basis of 
scientific assessments of pollution effects and abatement options; the protocol was 
amended in 2012 to introduce national emission reduction commitments to be achieved 
by 2020, to extend its scope to fine particulate matter, and to introduce flexibilities taking 
into account specificities of economies in transition.51 

The Paris Agreement, adopted in 2015 under the United Nations Framework Convention on 
Climate Change, requires all parties to prepare 'nationally determined contributions', to take 
measures to achieve their objectives, and to report on progress, with a view to reducing greenhouse 
gas emissions. Greenhouse gases covered by the Paris Agreement include methane, which is also 
considered as a pollutant, since it is a precursor to ground-level ozone.52 

5.2.2. EU legislation 
Commitments taken under the updated Gothenburg Protocol (see above) have been implemented 
and expanded in EU legislation, through the 2016 directive on the reduction of national 
emissions.53 From its transposition deadline (1 July 2018), the directive replaces and repeals the 
2001 National Emission Ceilings Directive.54 While maintaining the general principle of the 2001 
directive (that is, caps on annual emissions of air pollutants by Member States), it added fine 
particulate matter to its scope. The directive aims to contribute to achieving levels of air quality that 
do not give rise to significant negative impacts on and risks to human health and the environment. 

                                                             

48 The remaining five are the 1984 Geneva Protocol on long-term financing of the cooperative programme for 
monitoring and evaluation of the long-range transmission of air pollutants in Europe (EMEP); the 1985 Helsinki 
Protocol on the reduction of sulphur emissions or their transboundary fluxes by at least 30 per cent; the 1988 Sofia 
Protocol concerning the control of emissions of nitrogen oxides or their transboundary fluxes; the 1991 Geneva 
Protocol concerning the control of emissions of volatile organic compounds or their transboundary fluxes; and the 
1994 Oslo Protocol on further reduction of sulphur emissions. Except for the 1984 Geneva Protocol on financing, the 
other four protocols were supplemented by the 1999 Gothenburg Protocol (see below). 

49 The Aarhus Protocol on persistent organic pollutants came into force in October 2003; it has 33 parties, including the 
European Union. In June 2018, the protocol as amended in 2009 had not yet entered into force, except for Annex V on 
best available techniques. Entry into force requires acceptance by two-thirds of parties (i.e. 22). 

50 The Aarhus Protocol on heavy metals came into force in December 2003; it has 34 parties, including the European 
Union. In June 2018, the protocol as amended in 2012 had not yet entered into force, except for Annex III on best 
available techniques. Entry into force requires acceptance by two-thirds of parties (i.e. 23). 

51 The Gothenburg Protocol came into force in May 2005; it has 27 parties, including the European Union. In June 2018, 
the protocol as amended in 2012 had not yet entered into force, except for Annex I on critical loads and levels. Entry 
into force requires acceptance by two-thirds of parties (i.e. 18). 

52 The Paris Agreement came into force on 4 November 2016. In June 2018, it had 178 parties, including the European Union. 
53 Directive (EU) 2016/2284 of the European Parliament and of the Council of 14 December 2016 on the reduction of 

national emissions of certain atmospheric pollutants, OJ L 344, 17.12.2016. 
54 Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 on national emission ceilings 

for certain atmospheric pollutants, OJ L 309, 27.11.2001. 

http://www.unece.org/env/lrtap/emep_h1.html
http://www.unece.org/env/lrtap/sulf_h1.html
http://www.unece.org/env/lrtap/sulf_h1.html
http://www.unece.org/env/lrtap/nitr_h1.html
http://www.unece.org/env/lrtap/nitr_h1.html
http://www.unece.org/env/lrtap/vola_h1.html
http://www.unece.org/env/lrtap/vola_h1.html
http://www.unece.org/env/lrtap/fsulf_h1.html
http://www.unece.org/env/lrtap/pops_h1.html
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-1-g&chapter=27&clang=_en
http://www.unece.org/env/lrtap/hm_h1.html
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-1-f&chapter=27&clang=_en
http://www.unece.org/env/lrtap/multi_h1.html
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-1-h&chapter=27&clang=_en
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.344.01.0001.01.ENG&toc=OJ:L:2016:344:TOC
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32001L0081
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To do so, the directive sets national reduction commitments for anthropogenic emissions of five 
pollutants (sulphur dioxide, nitrogen oxides, non-methane volatile organic compounds, ammonia 
and fine particulate matter) to be met by 2020 and 2030.55 The reduction commitments, expressed 
as percentage compared with annual emissions in 2005, cover almost all anthropogenic emissions 
of the relevant pollutants.56 The directive allows Member States a number of flexibilities in the 
implementation of these commitments57 and gives the Commission the power to review and 
oppose their use. 

In addition, the directive requires Member States to draw up and adopt, by 1 April 2019, a national 
air pollution control programme detailing policy options to meet national reduction 
commitments and ensuring coherence with other relevant plans, in particular on air quality 
standards. The programmes, to be drawn up in consultation with the public and relevant competent 
authorities, are to be updated at least every four years as well as in cases of non-compliance (or risk 
of non-compliance) with national reduction commitments.  

The directive requires other actions from Member States, including drawing up annual national 
emission inventories covering the five pollutants subject to reduction commitments; preparing, 
every two years, national emission projections; monitoring impacts of air pollution on ecosystems; 
and actively disseminating information on control programmes and inventories among the public. 

Figure 10 – National reduction commitments aggregated at EU level, compared with 2005 

 

Source: European Parliamentary Research Service. 

                                                             

55 2020 and 2030 national reduction commitments are specified in Annex II of Directive (EU) 2016/2284. 2020 reduction 
commitments are based on the targets agreed at international level in 2012, in the amended Gothenburg Protocol.  

56 A number of sources are excluded from the scope of the directive: aircraft emissions beyond take-off and landing; 
emissions from the Canary Islands, the French overseas departments, Madeira and the Azores (including national 
maritime traffic to and from these territories); emissions from international maritime traffic; and NOx and NMVOC 
emissions from manure management and agricultural soils. 

57 Flexibilities include: adjusting national inventories to apply improved methodology; averaging emissions over three 
years in the event of an exceptionally cold winter or dry summer; compensating, in a limited number of cases, for non-
compliance by an equivalent emission reduction for another pollutant covered by the directive; exemption from the 
commitment for a maximum of three years in the event of a sudden disruption in the power supply system under 
certain conditions. 
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A review clause requires the Commission to review the directive by 2025, with a special focus on 
ammonia and mercury emissions. In addition, the Commission states its intention to further assess 
the impact of methane emissions on achieving the objectives of the directive. 

Commitments taken under the Paris Agreement are implemented in part through the 2018 Effort 
Sharing Regulation setting national limits for emissions of greenhouse gases in sectors not covered 
by the EU emissions trading system (which include transport, buildings and agriculture) for the 2021 
to 2030 period.58 Greenhouse gases covered include methane, which is also relevant in the context 
of air pollution. 

5.3. Reducing emissions of air pollutants at specific sources 
Pursuant to the principle, enshrined in the Treaty on the Functioning of the European Union, that 
environmental damage should as a priority be rectified at source, a large number of pieces of law 
regulate emissions of air pollutants from specific sources. These norms have been enacted at 
international or European Union level. Some can be considered 'hard law' (for instance international 
agreements, EU regulations, EU directives or Commission regulations) while other fall within the 
realm of 'soft law' (for instance guidance under international agreements). Table 4 provides an 
overview of about 80 norms, displayed by sector, level of enactment and type of norm. 

  

                                                             

58 Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual 
greenhouse gas emission reductions by Member States from 2021 to 2030 contributing to climate action to meet 
commitments under the Paris Agreement, OJ L 156, 19.6.2018. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32018R0842
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Table 4 – Overview of norms on air pollution sources at EU and international level, 2018 

 

General  Transport 

 Gothenburg protocol  Fuels 

 Guidance on economic instruments to reduce emissions   Fuel Quality Directive 

 Guidance on control techniques for stationary sources   Sulphur Directive 

 Guidance on control techniques for mobile sources   Stage I Petrol Vapour Recovery Directive 

 Kiev protocol   Stage II Petrol Vapour Recovery Directive  

 E-PRTR Regulation  Road 

    Regulation on the type-approval of motor vehicles  

Industry, electricity and heat   Regulation on cars and vans standards (Euro 5 and 6) 

Industrial emissions   Regulation on trucks and buses standards (Euro VI) 

 Industrial Emissions Directive   Regulation on the approval of motorcycles 

 Large combustion plants*   Regulation implementing Euro 5 and 6 

 Iron and steel production*   Regulation implementing Euro VI 

 Ferrous metals processing *   Regulation supplementing regulation on motorcycles 

 Non-ferrous metal industries*  Sea  

 Refining mineral oil and gas*   Convention for the prevention of pollution from ships 

 Emissions from storage*    Technical code on NOx emissions 

 Tanning of hides and skins*   Guidelines on convention and NOx technical code  

 Textiles industry*   Directive on recreational craft 

 Glass manufacturing*  Air 

 Production of wood-based panels*   Convention on international civil aviation 

 Production of pulp, paper and board*   Airport air quality manual 

 Production of cement, lime and magnesium oxide*   Regulation on common rules for civil aviation 

 Ceramic manufacturing*  Other 

 Food, milk and drink industries*   Regulation on non-road mobile machinery  

Other combustion processes   Regulation on agriculture and forestry vehicles 

 Medium Combustion Plants Directive   Regulation on environmental requirements for 
agriculture and forestry vehicles 

 Ecodesign Directive    

 Ecodesign for local space heaters  Agriculture 

 Ecodesign for solid fuel boilers   Directive on the reduction of national emissions  

 Ecodesign for solid fuel local space heaters   Code for good practice regarding ammonia emissions 

 Ecodesign for space heaters and combination heaters   Guidance on national nitrogen budgets 

 Energy Efficiency Directive   Guidance on ammonia emissions from agriculture 

 Regulation on the use of animal by-products as fuel   CAP regulation 

    Intensive rearing of poultry or pigs* 

Waste    

 Waste Framework Directive    

 Waste incineration*    

     

 EU Regulation   International agreement 

 EU Directive   International guidance 

 European Commission legal act    
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Note: * Best available techniques (BAT) under the Industrial Emissions Directive. 'European Commission legal 
act' may refer to a Commission Regulation, a Commission Implementing Decision, or a Commission Delegated 
Regulation. References and hyperlinks to these norms are further specified in the annex to this publication. 
Source: European Parliamentary Research Service. 

The most relevant norms can be categorised as follows: 59 

5.3.1. General 
The Gothenburg Protocol as amended in 201260 sets limit values for emissions of sulphur dioxide, 
nitrogen oxides, volatile organic compounds and fine particulate matter from stationary sources; 
limit values for fuels and mobile sources; and limit values for the content of volatile organic 
compounds in products. It also specifies measures to control ammonia emissions from agricultural 
sources. Relevant guidance relates to economic instruments for reducing air pollutant emissions61 
as well as control techniques for stationary and mobile sources identifying best abatement options. 

The 2003 Kiev Protocol on pollutant release and transfer registers requires parties to establish a 
pollutant release and transfer register covering 86 pollutants with a view to granting public access 
to the information compiled.62 It covers emissions from major point sources (for instance certain 
types of industries and power plants). It is implemented at EU level through the regulation on a 
European pollutant release and transfer register (also known as E-PRTR Regulation). The European 
register is published and maintained by the European Environment Agency.63 

                                                             

59 Full titles and hyperlinks to these norms are further specified in the annex to this publication. Norms have been 
grouped in broad categories according to their main relevance. When a norm is relevant for several categories, its main 
features are described in the category where it is deemed most relevant.  

60 In June 2018, the amended version of the protocol was not yet in force. 
61 The guidance identifies four categories of economic instrument: tradable permits and quotas; emission and process 

taxes/charges; product charges and tax differentiation; subsidies and fiscal facilities. 
62 The Kiev Protocol to the Aarhus Convention on access to information, public participation in decision-making and 

access to justice in environmental matters, which came into force in 2009, has 36 parties, including the European 
Union. 

63 European pollutant release and transfer register (E-PRTR), European Environment Agency. 

Chemicals  Specific pollutants 

 Paints Directive  Toxic metals  

 Common waste water and waste gas management*   Aarhus Protocol on heavy metals  

 Large volume inorganic chemicals*   Guidance on control techniques for heavy metals 

 Large volume organic chemicals*   Minamata Convention on mercury 

 Manufacture of organic fine chemicals*   Mercury Regulation 

 Production of polymers*  Persistent organic pollutants 

 Production of speciality inorganic chemical*   Aarhus Protocol on persistent organic pollutants  

 Smitheries and foundries industry*   Guidance on control techniques for POPs  

 Surface treatment of metals and plastics*   Stockholm Convention 

 Surface treatment using organic solvents*   Guidance on best environmental practices on POPs 

    Regulation on persistent organic pollutants 

     

 EU Regulation   International agreement 

 EU Directive   International guidance 

 European Commission legal act    

https://www.unece.org/env/pp/prtr/docs/prtrtext.html
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-13-a&chapter=27&clang=_en
http://prtr.ec.europa.eu/%23/home
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5.3.2. Industry, electricity and heat 

Industrial emissions  
The main piece of EU legislation controlling sources of air pollutants is the 2010 Industrial 
Emissions Directive, which replaced the 2008 directive on integrated pollution prevention and 
control. It sets out the main principles for the permitting and control of installations based on an 
integrated approach64 and the application of best available techniques (see below). It also sets 
emission limit values for a number of installations, including large combustion plants (over 
50 megawatts), waste incineration plants and installations using organic solvents. A 2014 study for 
the European Commission estimated that activities falling under the Industrial Emissions Directive 
account for 23 % by mass of emissions to air.65 

A number of other installations and activities are regulated under the directive through best 
available techniques, which are detailed in 'Best available techniques reference documents' (also 
known under the 'BREF' acronym). These reference documents are drawn up and reviewed through 
an exchange of information between Member States, the industries concerned, environmental non-
governmental organisations and the Commission, in a unique, fact-based exercise known as the 
'Sevilla process'.66 Their purpose is to inform regulators about what may be technically and 
economically available to industry in order to improve environmental performance. The main 
elements of best available techniques reference documents, known as 'best available techniques 
conclusions' (or 'BAT conclusions') are adopted as Commission implementing decisions following 
approval by Member States representatives in a standing committee.67 They contain binding 
'associated emission levels' linked with implemented best available techniques. They serve as a 
reference for setting permit conditions to installations covered by the Industrial Emissions Directive. 
Best available techniques decisions covering relevant sectors are listed in Table 4 above, under 
'Industry, electricity and heat' (as well as under 'Waste', 'Agriculture' and 'Chemicals'). 

Other combustion processes 
The 2015 Medium Combustion Plants Directive regulates emissions of air pollutants (sulphur 
dioxide, nitrogen oxides and dust) from the combustion of fuels in plants with a rated thermal input 
between 1 and 50 megawatts.68 Emissions from combustion in smaller appliances (under 
1 megawatt) are regulated under the 2009 Ecodesign Directive and the product-specific 
requirements established for various kinds of heaters and boilers.69 The use of unprocessed poultry 
manure in combustion plants under five megawatts on farms is also regulated. The Sulphur 
Directive (see 'Transport' below) also regulates the quality of fuels used in combustion plants. The 
2012 Energy Efficiency Directive requires Member States to use energy more efficiently at all 
stages of the energy chain, from production to final consumption. 

                                                             

64 In this context, 'integrated approach' means an approach taking into account pollution of air, water and land. 
65 AMEC Environment & Infrastructure UK et al., Contribution of industry to pollutant emissions to air and water, 

European Commission, September 2014. 
66 The Sevilla process is steered by the European Integrated Pollution Prevention and Control Bureau (EIPPCB), a branch 

of the Commission's Joint Research Centre based in Seville, Spain. The process is described in detail in Commission 
Implementing Decision 2012/119/EU. Producing a best available techniques reference document typically takes two 
to three years and involves 100 to 200 experts working together in a technical working group. 

67 For best available techniques established under the previous legal framework that have not yet been reviewed under 
the Industrial Emissions Directive, there are no BAT conclusions. BREFs are the only documents available.  

68 The emission limit values set in the directive are applicable from 20 December 2018 for new plants and as of 2025 or 
2030 for existing plants, depending on their size. 

69 The entry into force of these requirements is scheduled as follows: local space heaters, space heaters and combination 
heaters, as of 2018; solid fuel boilers, as of 2020; solid fuel local space heaters, as of 2022. 

https://circabc.europa.eu/sd/a/c4bb7fee-46df-4f96-b015-977f1cca2093/Contribution%20of%20Industry%20to%20EU%20Pollutant%20Emissions-AMEC%20Final%20Report%2013298i5.pdf
http://eippcb.jrc.ec.europa.eu/
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1525418202737&uri=CELEX:32012D0119
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5.3.3. Transport 

Fuels 
The 1998 Fuel Quality Directive (amended a number of times) sets standards for petrol and diesel 
used in vehicles and machinery.70 The 2016 Sulphur Directive, which replaced a 1999 directive, sets 
maximum sulphur content in liquid fuels used in other installations, such as combustion plants and 
ships.71 Two directives on the recovery of petrol vapour require measures to prevent the 
emissions of volatile organic compounds from petroleum derivatives (including petrol and diesel 
fuels). Rules relate to installations used for storing petroleum derivatives at terminals and 
distributing them to service stations (the so-called 'Stage I Directive') and for refuelling vehicles at 
service stations (the so called 'Stage II Directive'). 

Road72 
The 2018 regulation on the type-approval of motor vehicles sets the general framework for 
approving and checking new vehicles types, including as regards emissions.73 Since the early 1990s, 
the EU has adopted successive (and increasingly stringent) 'Euro' standards on the emission of air 
pollutants by motor vehicles.74 Current standards are set in the 2007 regulation on standards for 
cars and vans (known as 'Euro 5 and 6 Regulation'), the 2009 regulation on standards for trucks 
and buses (known as 'Euro VI Regulation'), and the 2013 regulation on the approval of motorcycles. 
Standards relate to several pollutants, including particulate matter, nitrogen oxides and carbon 
monoxide. For nitrogen oxides, the Euro 5 and 6 Regulation differentiates between petrol and diesel 
vehicles.75 

Three Commission regulations implement these provisions in detail, including as regards testing. 
To address the gap highlighted by the Volkswagen case in 2015 between emissions measured in 
laboratory tests and on the road, new methods for measuring vehicle emissions were introduced in 
2017: a 'real driving emissions' (RDE) procedure complements laboratory tests for measuring 
nitrogen oxides and particulate number. The regulation implementing the Euro 5 and 6 Regulation 
establishes 'not-to-exceed limits' for nitrogen oxides on the basis of Euro 6 emission limits (80 
mg/km) multiplied by a 'conformity factor', with a view to gradually reducing the gap between type-
approval and on-road emissions.76 In addition, since September 2017, the driving cycle used as a 
basis for laboratory tests, the outdated 'New European driving cycle' (NECD), has been replaced with 

                                                             

70 The Fuel Quality Directive sets maximum sulphur content in petrol and diesel at 10 mg/kg; maximum lead content in 
petrol at 0.05 g/l; and maximum polycyclic aromatic hydrocarbons content in diesel at 8 % by mass. 

71 The Sulphur Directive sets a maximum sulphur content of 1 % by mass in heavy fuel oils and 0.1 % by mass in gas oil. 
As regards marine fuels, the directive sets limits reflecting the values agreed at international level: 3.5 % by mass (0.5 % 
by mass as of 2020) in marine fuels used in territorial seas, exclusive economic zones and pollution control zones of 
Member States; and 0.1 % by mass in 'emission control areas' (see below for more details). 

72 Provisions related to emissions of carbon dioxide, which is not an air pollutant but a greenhouse gas, are not 
mentioned here. 

73 The Type-Approval Regulation requires national market surveillance authorities to check 1 in 40 000 vehicles 
registered in the country the previous year, with at least 20 % of tests to be emissions-related. 

74 For instance, the limit for particulate matter emissions from cars has shrunk from 140 mg/km to 5 mg/km, while the 
limit for nitrogen oxides has dropped from 970 mg/km to 80 and 60 mg/km (for diesel and petrol cars respectively). 

75 For more details on Euro 6/VI standards currently in place, see M. Williams and R. Minjares, A technical summary of 
Euro 6/VI vehicle emission standards, The International Council on Clean Transportation, 2016. 

76 Since 2017, the conformity factor is set at 2.1 (i.e. allowing 168 mg/km). From 2020 onwards, it is set at 1.43 (i.e. allowing 
114 mg/km), leaving a margin for measurement errors. The Commission intends to review the conformity factor with 
the aim of bringing it down to 1 (i.e. allowing 80 mg/km) at the latest by 2023. 

https://www.theicct.org/publications/technical-summary-euro-6vi-vehicle-emission-standards
https://www.theicct.org/publications/technical-summary-euro-6vi-vehicle-emission-standards
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the 'world harmonised light vehicle test procedure' (WLTP), a driving cycle developed at UNECE level 
that provides a better reflection of real emissions.77 

Sea 
The International convention for the prevention of pollution from ships, widely known as the 
MARPOL convention,78 limits in its Annex VI emissions of air pollutants from ships, including 
sulphur oxides, particulate matter and nitrogen oxides.79 It also regulates shipboard incineration 
and emissions of volatile organic compounds from tankers. The convention establishes several 
emission control areas where requirements are stricter. Currently, there are two emission control 
areas in European waters: one in the Baltic Sea, and the other in the North Sea and English Channel.80 
Provisions on nitrogen oxides are further detailed in the 2008 NOx technical code. Several guidance 
documents address the application and implementation of the revised MARPOL Annex VI and NOx 
technical code. The Sulphur Directive (mentioned above) implements some provisions from the 
MARPOL convention in EU law. 

The 2013 directive on recreational craft, which replaces a 1994 directive, sets exhaust emission 
limits for several air pollutants (including nitrogen oxides, particulate matter, carbon monoxide and 
hydrocarbons) depending on engine type. 

Air 
The Convention on international civil aviation, known as the Chicago Convention,81 sets (in its 
Annex 16 on environmental protection) aircraft engine emissions standards. They establish limits 
for emissions of nitrogen oxides, carbon monoxide and hydrocarbons,82 as well as provisions 
regarding smoke and vented fuel. A standard for non-volatile particulate matter applies to engines 
manufactured as of 2020. In addition, the 2011 Airport Air Quality Manual provides guidelines for 
the convention's parties on best practices with respect to airport-related air quality. The 2018 
regulation on common rules for civil aviation translates the environmental requirements set out 
in the Chicago Convention into EU law. 

                                                             

77 The Commission recommendation of 31 May 2017 on the use of fuel consumption and CO2 emission values type-
approved and measured in accordance with the World Harmonised Light Vehicles Test Procedure when making 
information available for consumers pursuant to Directive 1999/94/EC of the European Parliament and of the Council, 
C(2017) 3525, European Commission, May 2017. 

78 The MARPOL convention was adopted in 1973 under the auspices of the International Maritime Organisation (IMO), a 
specialised agency of the United Nations; it came into force in 1983. Annex VI on the prevention of air pollution from 
ships, first adopted in 1997, entered into force in 2005. A revised version of MARPOL Annex VI was adopted in 2008 
and entered into force in 2010. 

79 The MARPOL convention limits the sulphur content in marine fuels to 3.5 % by mass since 2012. As of 2020, the limit 
will be brought down to 0.5 % by mass, as decided by the Marine Environment Protection Committee in October 2016 
(MEPC.280(70)). Ships equipped with an approved equivalent arrangement (an exhaust gas cleaning system, also 
known as a 'scrubber') may still use fuels with higher sulphur content. As regards emissions of nitrogen oxides, the 
convention sets different levels of control according to the ship construction date and the engine's power. 

80 In emission control areas, the sulphur content in marine fuels is limited to 0.1 % by weight since 2015, unless the ship 
is fitted with an approved exhaust gas cleaning system. In the future, requirements related to nitrogen oxides will also 
apply in the two European emission control areas: ships built as of 2021 will have to meet stricter standards (known as 
Tier III) to sail in the Baltic and North Seas. 

81 The Chicago Convention was adopted in 1944 and has been in effect since 1947. It is managed by the International 
Civil Aviation Organisation (ICAO), a specialised agency of the United Nations. Annex 16, Volume II on aircraft engine 
emissions was first adopted in 1981 and updated in 1993, 2008 and 2017. 

82 As aircraft engine emission standards are primarily designed to respond to concerns regarding air quality in the vicinity 
of airports, they apply for a reference landing and take-off cycle below 915 metres of altitude (3000 feet). 

https://ec.europa.eu/transport/sites/transport/files/c20173525-recommendation-wltp.pdf
http://www.imo.org/en/KnowledgeCentre/IndexofIMOResolutions/Marine-Environment-Protection-Committee-%28MEPC%29/Documents/MEPC.280%2870%29.pdf
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx
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Other 
The 2016 regulation on non-road mobile machinery, which replaces a 1997 directive, sets 
emission limits for carbon monoxide, hydrocarbons, nitrogen oxides and particulate matter emitted 
by machinery powered by combustion engines.83 The 2013 regulation on the approval of 
agriculture and forestry vehicles lays down the general framework for approving these vehicles, 
while a 2015 Commission regulation sets requirements for their environmental performance. 

5.3.4. Agriculture 
The 2016 directive on the reduction of national emissions sets mandatory and optional measures 
to reduce ammonia emissions, aligned with Gothenburg Protocol requirements and guidance (code 
for good practice regarding ammonia emissions, as well as guidance documents on national 
nitrogen budgets and on ammonia emissions from agriculture). The 2013 regulation on the 
common agricultural policy creates financial incentives for farmers not to burn agricultural 
wastes.84 The intensive rearing of poultry or pigs is regulated by best available techniques under 
the Industrial Emissions Directive. 

5.3.5. Waste 
The 2008 Waste Framework Directive (last updated in 2018) lays down the general principles of 
waste management, in particular the polluter pays principle and the waste hierarchy, with some 
implications as regards emissions of air pollutants from waste treatment. Waste incineration is 
subject to a best available techniques reference document under the Industrial Emissions Directive. 

5.3.6. Chemicals 
Emissions of volatile organic compounds from paints are regulated under the 2004 Paints 
Directive, which sets maximum allowed content of volatile organic compounds in paints and 
varnishes. Specific production and treatment processes (listed in Table 4 above) are subject to best 
available techniques reference documents under the Industrial Emissions Directive. 

5.3.7. Specific pollutants 

Toxic metals 
The Aarhus Protocol on heavy metals sets limit values and lists best available techniques for 
emissions of cadmium, lead and mercury from stationary sources; it also introduces measures to 
lower heavy metal emissions from other products. The protocol is further supported by guidance 
on best available techniques. On mercury, the Minamata Convention requires among other things 
parties to phase out or reduce mercury use in a number of products and processes, and control 
emissions to air.85 The 2017 regulation on mercury translates the convention into EU law and sets 
out further requirements, in particular as regards the permanent storage of mercury waste. 

                                                             

83 The regulation on non-road mobile machinery applies to small handheld equipment (such as chainsaws, hedge-
trimmers and leaf-blowers), construction machinery, generator sets, railcars, locomotives and inland waterway vessels. 
Agriculture and forestry vehicles are covered by separate legislation. 

84 Under the cross-compliance system, payments to farmers are partially linked to compliance with certain rules. One of 
them, Good Agricultural and Environmental Conditions 6 (GAEC 6) relates to 'maintenance of soil organic matter level 
through appropriate practices including ban on burning arable stubbles, except for plant health reasons'. 

85 The Minamata Convention on mercury was signed in 2013 under the auspices of the United Nations Environment 
Programme; it came into force in August 2017. In June 2018, it had 94 parties, including the European Union. 

https://marswiki.jrc.ec.europa.eu/wikicap/index.php/Cross_Compliance
http://www.mercuryconvention.org/Countries/Parties/tabid/3428/language/en-US/Default.aspx
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Persistent organic pollutants 
The Aarhus Protocol on persistent organic pollutants aims to eliminate any discharges, emissions 
and losses of certain substances86 by banning some of them, planning to phase out others, and 
laying down specific limit values for the incineration of municipal, hazardous and medical waste. 
Guidance on best available techniques to control emissions of persistent organic pollutants further 
supports the protocol. Building on the Aarhus Protocol, the Stockholm Convention on persistent 
organic pollutants applies at global level.87 The convention requires parties to identify and manage 
stockpiles and wastes containing persistent organic pollutants so as to reduce emissions of these 
substances. It also promotes the use of best available techniques and best environmental practices 
for preventing emissions. The 2004 regulation on persistent organic pollutants implements these 
international agreements in the EU. It contains provisions regarding production, placing on the 
market and use of chemicals, management of stockpiles and waste, and measures to reduce 
unintentional releases of persistent organic pollutants. 

6. Implementation of EU legislation 
Implementing key pieces of EU legislation on air quality has proved difficult. One of the reasons for 
this is the complexity underlying this policy area. There is a multiplicity of sources of air pollutants 
and economic sectors involved. There are also many air pollutants, which may combine to create 
secondary pollutants. In addition, air quality is influenced by elements that are beyond control, such 
as geography, weather conditions (including sunlight), natural sources of emissions and 
anthropogenic sources outside Europe. As a result, emission reductions do not necessarily produce 
a corresponding drop in atmospheric concentrations, especially for secondary pollutants such as 
ozone and particulate matter. The European Environment Agency notes that although reducing 
emissions is key to reducing concentrations, one cannot expect particulate matter concentrations 

                                                             

86 The Aarhus Protocol initially identified 16 substances as persistent organic pollutants (POPs) and added seven new 
substances in 2009 (ratification still pending). The substances comprise pesticides, industrial chemicals and by-
products/contaminants. 

87 The Stockholm Convention was adopted in 2001 under the auspices of the United Nations Environment Programme; 
it came into force in May 2004. In June 2018, it had 182 parties worldwide, including the European Union. To its initial 
list of 12 POPs, the Stockholm Convention has added 14 new substances over the years (ratification still pending for 
three of them). 

European Union funding for air quality 
The European Court of Auditors estimates that for the 2014 to 2020 period, the European structural and 
investment funds made available €1.6 billion (0.45 % of funds) for measures contributing directly or 
indirectly to better air quality. In addition, the framework programme for research and innovation, Horizon 
2020, awarded up to €13 billion (16 % of funds) to projects dealing directly or indirectly with air quality. 
Under the LIFE programme for environment and climate action, €1.1 billion (a third of funds available over 
the 2014 to 2020 period) were allocated between 2014 and 2017 to environmental aspects, which includes 
among other things projects related to air quality. On example is the 'Małopolska in a healthy atmosphere' 
project helping implement the Małopolska region's air quality plan. In addition, the Commission proposed 
to invest €1 billion in 39 clean transport projects related to rail and alternative fuel infrastructure. 

Sources: Audit brief: Air quality in the EU, European Court of Auditors, September 2017; Communication 
on a Europe that protects: Clean air for all, COM(2018) 330, European Commission, May 2018. 

http://chm.pops.int/Countries/StatusofRatifications/PartiesandSignatoires/tabid/4500/Default.aspx
https://www.eca.europa.eu/Lists/ECADocuments/AB_AIR_QUALITY/AB_AIR_QUALITY_EN.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526630108070&uri=COM:2018:330:FIN
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to decrease in a linear way compared with emissions of anthropogenic particulate matter and its 
precursors.88 

The complexity is also the result of the multiplicity of governance levels where action needs to be 
taken. Because air pollution is clearly transboundary in nature, it needs to be addressed 
internationally: at global level (for instance for persistent organic pollutants or mercury), at the level 
of large world regions (for instance for emissions of main air pollutants in Europe, Northern Asia and 
North America), and at EU level (for instance for industrial emissions, transport, etc.). In addition, 
action is needed at national level (for instance regarding tax incentives), regional level (for instance 
regarding agriculture) and local level (for instance regarding emissions of fine particulate matter).89 
In many cases, coordinated action is necessary at several levels. How powers are shared between 
governance levels differs widely among Member States. The Urban Agenda partnership on air 
quality is one example of an initiative seeking to address the multi-level governance challenge.90 

This complexity is illustrated by Figure 11 displaying the spatial and sectoral origin of fine particulate 
matter in two European cities chose here as an example, Brussels and Milan. 

Figure 11 – Spatial and sectoral origin of fine particulate matter in Brussels and Milan 
Brussels 

 
 

 
Milan 

 
Source: P. Thunis et al., Urban PM2.5 atlas: Air quality in European cities, Joint Research Centre, European 
Commission, 2017. 

As required under the 2016 directive on the reduction of national emissions, in November 2017 the 
Commission set up a European clean air forum bringing together relevant stakeholders with a 

                                                             
88 Air quality in Europe 2017, European Environment Agency, October 2017, pp.36-67. A reduction in emissions of some 

precursors can change the chemical composition of secondary particulate matter without translating into a fall in 
concentrations, as has been documented for reductions in sulphur dioxide emissions.  

89 Regarding actions of cities on fine particulate matter, see P. Thunis et al., Urban PM2.5 atlas: Air quality in European 
cities, Joint Research Centre, European Commission, 2017. 

90 Urban Agenda partnership on air quality. 

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/urban-pm25-atlas-air-quality-european-cities
https://www.eea.europa.eu/publications/air-quality-in-europe-2017
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/urban-pm25-atlas-air-quality-european-cities
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/urban-pm25-atlas-air-quality-european-cities
https://ec.europa.eu/futurium/sites/futurium/files/poster-airquality.jpg
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view to improving the implementation of EU air quality legislation.91 In addition, the Commission is 
holding 'clean air dialogues' with Member States to support their implementation efforts. 

Air quality standards 
Data collected by Member States and published by the European Environment Agency provide a 
picture of the compliance with limit values and the attainment of target values in 2015, the last 
year for which data is available (see also Figure 12): 

 Particulate matter concentrations were, as in previous years, above the relevant limit 
values in large parts of Europe; 19 % of measuring stations (primarily located in urban or 
suburban areas) in 20 Member States reported concentrations above the daily limit. 

 Fine particulate matter concentrations were higher than the annual limit value in some 
air quality zones in three Member States. Exceedances occurred primarily in urban and 
suburban areas. Four Member States (Bulgaria, Croatia, Hungary and Poland) were deemed 
to have not met the PM2.5 exposure concentration obligation. Thirteen Member States have 
already met their exposure reduction targets. 

 Nitrogen dioxide concentrations above the annual limit value were recorded in 10.5 % of 
measuring stations in 22 Member States, while concentrations above the daily limit value 
were reported in 0.9 % of stations in six Member States. Exceedances occurred primarily at 
traffic measuring stations. 

 Ozone concentrations above the target value and above the 25 permitted exceedances 
were registered in 18 Member States. Only 13 % of all stations met the long-term objective 
set for the protection of vegetation.92  

 Benzo(a)pyrene concentrations above the target value were reported at 32 % of 
measurement stations in 14 Member States, mostly in central and eastern Europe.93 

 Concentrations of sulphur dioxide, carbon monoxide and benzene were generally well 
below limit values. Concentrations of toxic metals above target values are highly localised 
and typically related to specific industrial plants. 

                                                             

91 The European clean air forum was launched at an event held in Paris. For more information see Clean Air Forum: 
Summary Report, European Commission, 2018. 

92 In contrast to other pollutants, ozone concentrations are generally highest in rural locations and lowest in traffic 
locations, where ozone is depleted by deposition and reaction with freshly emitted NOx. 

93 This is primarily attributed to the domestic combustion of coal and wood in this region. 

https://www.euconf.eu/clean-air/assets/report/clean-air-forum-report-web-20180110.pdf
https://www.euconf.eu/clean-air/assets/report/clean-air-forum-report-web-20180110.pdf
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Figure 12 – Concentrations of selected air pollutants measured in the EU (2015) 

Notes: Only stations meeting data quality requirements have been included in the maps. For PM10 and ozone, 
where 35 and 25 exceedances are permitted, the maps show the 90.4 and 93.2 percentiles representing the 
36th and 26th values respectively (i.e. taking into account the number of permitted exceedances). 
Data source: 90.4 percentile of PM10 daily concentrations in 2015, Annual mean PM2.5 concentrations in 2015, 
Annual mean NO2 concentrations in 2015, 93.2 percentile of O3 maximum daily 8-hours mean in 2015, 
European Environment Agency, October 2017. 

PM10 (daily) PM2.5 (annual) 

  
Nitrogen dioxide (annual) Ozone (maximum daily 8-hour mean) 

  

https://www.eea.europa.eu/data-and-maps/figures/90-4-percentile-of-pm10-2
https://www.eea.europa.eu/data-and-maps/figures/annual-mean-pm2-5-concentrations-2
https://www.eea.europa.eu/data-and-maps/figures/annual-mean-no2-concentrations-in
https://www.eea.europa.eu/data-and-maps/figures/93-2-percentile-of-o3-1
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In a review of the implementation of EU environmental legislation published in 2017,94 the European 
Commission noted that 23 out of 28 Member States did not fully comply with air quality limit values, 
with adverse impacts on health, environment and the economy.95 A 2016 study on the 
implementation of the Ambient Air Quality Directive notes that particulate matter exceedances are 
mainly caused by the combustion of solid fuels (such as coal and wood) for domestic heating, traffic, 
industry, and contributions from secondary (transboundary) particles, while nitrogen dioxide 
exceedances are primarily caused by diesel vehicles.96 

In addition, a number of weaknesses may be identified in the current legal framework. EU standards 
are considerably weaker than WHO reference values, especially for sulphur dioxide but also for (fine) 
particulate matter (see Table 2 above for more details). As a result, as illustrated in Figure 13, the 
share of the urban population exposed to levels above WHO reference values remains high. In 
addition, although the Ambient Air Quality Directive requires Member States to draw up air quality 
plans in the event of exceedances, these may not be always acted upon. Finally, although provisions 
regulate the location of monitoring stations, a margin of manoeuvre remains, which may have 
impacts on measurements. 

Figure 13 – Percentage of EU28 urban population exposed to air pollutant concentrations 
above certain EU and WHO air quality standards (2015) 

 
Source: Air quality in Europe 2017, European Environment Agency, October 2017. 

In some cases, citizens are actively contributing to the implementation of the Ambient Air Quality 
Directives. An example of grassroots initiative is the 'Polish smog alert' network of associations active 
in over 20 Polish cities,97 which has raised awareness about air pollution, contributing to the 
enactment of a ban on wood and coal burning in domestic low power boilers in Kraków as of 2019. 
Citizens are also being involved in data collection, which may complement official data.98 One 

                                                             

94 The EU Environmental Implementation Review: Common challenges and how to combine efforts to deliver better 
results, European Commission, COM (2017)63, February 2017. Country-specific reports are also available. For more 
details, see also A. Altmayer, Environmental implementation review: Initial findings, EPRS, European Parliament, 
March 2017. 

95 Member States fully compliant with air quality limit values were Cyprus, Estonia, Ireland, Latvia and Malta. 
96 C. Nagl et al., Implementation of the Ambient Air Quality Directive, Policy Department A, European Parliament, 

April 2016. 
97 Polish smog alert. 
98 On this aspect, the European Commission's Joint Research Centre notes however that low-cost sensors provide 

unreliable data. See Measuring air pollution with low-cost sensors, Joint Research Centre, 2017. 
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https://www.eea.europa.eu/publications/air-quality-in-europe-2017
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526457567478&uri=CELEX:52017DC0063
http://ec.europa.eu/environment/eir/country-reports/index2_en.htm
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2017)599344
http://www.europarl.europa.eu/thinktank/en/document.html?reference=IPOL_STU%282016%29578986
https://www.polishsmogalert.org/
https://ec.europa.eu/jrc/en/publication/brochures-leaflets/measuring-air-pollution-low-cost-sensors
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example is the CurieuzeNeuzen initiative in Flanders (Belgium), in which 20 000 citizens measure 
the air quality near their home.99 

The European Commission has been pursuing infringement procedures against 16 Member States 
for persistently exceeding particulate matter limit values.100 In recent rulings, the Court of Justice 
of the European Union found that some Member States had failed to fulfil their obligations under 
the Ambient Air Quality Directive: in April 2017, the Court found that Bulgaria had 'systematically 
and continuously' exceeded the daily and annual limit values for particulate matter concentrations 
from 2007 until 2014;101 in February 2018, the Court found that from 2007 until 2015, Poland had 
exceeded the daily and annual limit values in 35 and 9 air quality zones, respectively.102 In judgments 
issued in 2011 and 2012, the Court also found that Italy, Portugal, Slovenia and Sweden had failed 
to meet their obligations as regards particulate matter concentrations under the earlier 1999 
directive.103 

The European Commission has been pursuing infringement procedures against 13 Member States 
for persistently exceeding nitrogen dioxide limit values,104 as well as one infringement procedure 
against Bulgaria for exceeding sulphur dioxide limit values. 

In May 2018, the European Commission referred six new cases to the Court of Justice of the EU: 
Hungary, Italy, and Romania over persistently high levels of particulate matter, and France, 
Germany, and the United Kingdom over concentrations of nitrogen dioxide.105 

National emissions 
Progress in meeting the 2010 emission ceilings set in the 2001 National Emission Ceilings Directive 
has been slow. Data published by the European Environment Agency106 indicates that in 2016, 
although ceilings for the four pollutants covered by the directive (nitrogen oxides, non-methane 
volatile organic compounds, sulphur dioxide and ammonia) were met when aggregated at EU level, 
six Member States exceeded their 2010 ceilings for one or more pollutants,107 as shown in Figure 14. 

                                                             

99 CurieuzeNeuzen Vlaanderen. 
100 Belgium, Bulgaria, Czech Republic, Germany, Greece, France, Hungary, Italy, Latvia, Poland, Portugal, Romania, 

Slovakia, Slovenia, Spain, and Sweden. 
101 Judgment of 5 April 2017 in case C-488/15 (European Commission v. Republic of Bulgaria). 
102 Judgment of 22 February 2018 in case C-336/16 (European Commission v. Republic of Poland). 
103 Judgment of 19 December 2012 in case C-68/11 (European Commission v. Italian Republic); judgment of 15 November 

2012 in case C-34/11 (European Commission v. Portuguese Republic); judgment of 24 March 2011 in case C-365/10 
(European Commission v. Republic of Slovenia); judgment of 10 May 2011 in case C-479/10 (European Commission v. 
Kingdom of Sweden). 

104 Austria, Belgium, Czech Republic, Germany, Denmark, France, Hungary, Italy, Luxembourg, Poland, Portugal, Spain and 
United Kingdom. 

105 This followed a high-profile air quality ministerial summit convened by the European Commissioner for environment, 
Karmenu Vella, in January 2018, as a final effort to find solutions to address the exceedances in nine Member States. 
The Commission estimated that these six Member States did not present credible, effective and timely measures to 
reduce pollution; in contrast, it found that the Czech Republic, Slovakia and Spain had put in place or planned 
measures able to appropriately tackle the identified gaps, if correctly implemented. 

106 NEC Directive reporting status 2018, European Environment Agency, July 2018. 
107 For all years from 2010 to 2015, six Member States have persistently exceeded their respective emission ceilings for 

nitrogen oxides (Austria, Belgium, France, Germany, Ireland and Luxembourg), three for non-methane volatile organic 
compounds (Denmark, Germany and Ireland) and six for ammonia (Austria, Denmark, Finland, Germany, Spain and 
Sweden). No Member State exceeded its sulphur dioxide ceiling. Adjustment applications were submitted by nine 
Member States in 2017 (Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Luxembourg and Spain) and 
four Member States in 2018 (Austria, Hungary, Ireland and the United Kingdom). These applications are being reviewed 
by the European Commission. If the adjustments are approved, the number of Member States exceeding one or more 
emission ceilings in 2016 is expected to decrease from six to four, with emissions from Hungary and Ireland falling 
below all of their respective ceilings. 

https://curieuzeneuzen.be/in-english/
http://curia.europa.eu/juris/document/document.jsf?text=&docid=189624&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=376952
http://curia.europa.eu/juris/document/document.jsf?text=&docid=199566&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=376952
http://curia.europa.eu/juris/document/document.jsf?text=&docid=131974&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=376952
http://curia.europa.eu/juris/document/document.jsf?text=&docid=129841&pageIndex=0&doclang=en&mode=lst&dir=&occ=first&part=1&cid=376952
http://curia.europa.eu/juris/document/document.jsf?text=&docid=80644&pageIndex=0&doclang=FR&mode=lst&dir=&occ=first&part=1&cid=394108
http://curia.europa.eu/juris/document/document.jsf?text=&docid=80922&pageIndex=0&doclang=FR&mode=lst&dir=&occ=first&part=1&cid=394407
http://europa.eu/rapid/press-release_IP-18-348_en.htm
https://www.eea.europa.eu/themes/air/national-emission-ceilings/nec-directive-reporting-status-2018
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Figure 14 – Member State progress in meeting 2010 national emission ceilings (2016) 

 

Source: European Environment Agency, 2018. 

As regards the 2016 directive on the reduction of national emissions, emission levels aggregated at 
EU level are close to 2020 national reduction commitments. In 2016, when aggregated at EU level, 
the 2020 reduction commitments were already reached for non-methane volatile organic 
compounds and sulphur dioxide, and were about to be reached for ammonia and fine particulate 
matter. For nitrogen oxides, a further reduction of 5 % is required by the EU as a whole in order to 
meet the 2020 commitment. However, at Member State level, projections indicate that 20 Member 
States do not consider themselves on track towards meeting, on the basis of current policies, their 
2020 reduction commitments for one or several of the five pollutants. Meeting the 2030 emission 
reduction commitments efforts will require even more substantial efforts. According to projections 
provided by Member States, based on current policies, 27 Member States are not on track to achieve 
one or more of their 2030 commitments.108 The European Commission notes that EU measures 
related to climate and energy are expected to make a significant contribution towards meeting the 
2030 national reduction commitments in a cost-effective way.109 

                                                             

108 For more details, see EU Member State progress in meeting 2010 NEC Directive emission ceilings and 2020/2030 
reduction commitments, European Environment Agency, July 2017. 

109 COM(2018)446, op. cit., pp. 5-11. 

https://www.eea.europa.eu/themes/air/national-emission-ceilings/nec-directive-reporting-status-2018
https://www.eea.europa.eu/themes/air/national-emission-ceilings/nec-directive-reporting-status/eu-member-state-progress-in/image_view_fullscreen
https://www.eea.europa.eu/themes/air/national-emission-ceilings/nec-directive-reporting-status/eu-member-state-progress-in/image_view_fullscreen
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1529494579235&uri=CELEX:52018DC0446
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In March 2017, Poland brought legal action to the Court of Justice of the European Union against 
the co-legislators – European Parliament and Council – seeking annulment of the 2016 directive on 
the reduction of national emissions. It argues among other things that the process of setting 
national reduction levels was unfair, lacked transparency and was not sufficiently substantiated.110 

Sources of emissions 
European legislation on sources of air pollution has been a key driver behind the significant fall in 
emissions of air pollutants recorded in recent decades.111 

In its review of the implementation of EU environmental legislation, the European Commission 
suggested a number of actions on pollution sources to implement EU air quality legislation: 
addressing solid fuel burning by domestic users and agricultural waste burning in order to reduce 
particulate matter emissions, issuing industrial permits going beyond best available techniques 
requirements, implementing strategic urban mobility plans, taking specific measures related to 
diesel vehicles (for instance introducing progressively stringent low emission zones in inner city 
areas or phasing out preferential tax treatment) in order to achieve compliance as regards nitrogen 
dioxide, and removing environmentally harmful subsidies such as tax advantages for privately used 
company cars.112 Measures suggested by the Commission for each Member State are displayed in 
Figure 15. The 2016 study on the implementation of the Ambient Air Quality Directive suggests a 
few additional actions: coordinating measures on solid fuel burning with renovation schemes to 
improve energy efficiency; carrying out inspections of industrial facilities more frequently; and 
possibly banning diesel vehicles from inner city areas.113 

  

                                                             

110 Action brought on 10 March 2017 in case C-128/17 (Republic of Poland v. European Parliament and Council of the 
European Union). 

111 As described in Section 2.3 'Anthropogenic sources by sector'. 
112 COM (2017)63, op. cit. 
113 C. Nagl et al., op. cit. 

http://curia.europa.eu/juris/document/document.jsf?text=&docid=190691&pageIndex=0&doclang=en&mode=req&dir=&occ=first&part=1&cid=414442
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526457567478&uri=CELEX:52017DC0063
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Figure 15 – Actions to implement EU air quality legislation, as suggested by the Commission 
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UK  x    UK 

Source: The EU Environmental Implementation Review: Common challenges and how to combine efforts to 
deliver better results, European Commission, COM (2017)63, February 2017. 

As regards fuels, a 2017 evaluation of the Fuel Quality Directive by the European Commission 
concluded that the increasingly strict binding fuel specifications set in the directive had contributed 
to a substantial reduction in emissions of the main air pollutants from transport.114 A 2017 evaluation 
of the petrol vapour recovery directives by the Commission found that both directives had led to 
the desired reduction in emissions of volatile organic compounds from the storage and distribution 

                                                             

114 However, emission reductions were smaller than initially expected. This was attributed to the increase in fuel 
consumption (in particular of diesel fuel) over the past decade. Staff Working Document: Evaluation of Directive 
98/70/EC relating to the quality of petrol and diesel fuels (Fuel Quality Directive), SWD(2017) 178, European 
Commission, May 2017. 

http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526457567478&uri=CELEX:52017DC0063
http://ec.europa.eu/transparency/regdoc/?fuseaction=list&coteId=10102&year=2017&number=178&language=EN
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of petroleum derivatives, which now account for only 0.7 % of all anthropogenic emissions of 
volatile organic compounds in the EU.115 

As regards emissions of motor vehicles, the follow-up to the Volkswagen case116 publicly 
highlighted an established fact: on-road nitrogen oxide emissions from Euro 6 diesel cars were 
approximately two to five times higher than their type-approval standards.117 A number of studies 
subsequently confirmed exceedances in on-road emissions (at varying levels) for a significant 
number of Euro 6 diesel vehicle types and brands.118 Technologies to control nitrogen oxide 
emissions from diesel engines exist, although their cost and efficiency vary.119 According to a 2016 
report by the European Environment Agency, the gap between emissions in the laboratory and on 
the road is mainly due to three factors: 1) an outdated test procedure, the 'new European driving 
cycle' (NEDC), which did not reflect real driving emissions; 2) flexibilities in the procedure allowing 
manufacturers to optimise performance (for example, by reducing vehicle mass, adjusting brakes, 
over-inflating tyres or using standard values); and 3) in-use factors depending on the driver (such as 
driving style) or other aspects (such as temperature).120 

Meanwhile, laboratory tests are based on a new driving cycle (the 'world harmonised light vehicle 
test procedure' or WLTP). They have also been complemented by 'real driving emissions' (RDE) tests, 
with a view to closing the gap between laboratory and on-road emissions, especially as regards 
nitrogen oxide emissions from Euro 6 diesel vehicles. However, research suggests that the WLTP 
driving cycle may not adequately represent real-world driving emissions121 and that a number of 
special but not necessarily uncommon situations fall outside the conditions specified in EU 
legislation on real driving emissions tests.122 As a result, a gap between type-approval emissions and 
real-world emissions could persist. 

To ensure compliance with vehicle emission standards, the European Commission has asked 
Member States to conduct vehicle recalls. It has also launched infringement procedures against 
eight Member States regarding the absence of penalty systems or the non-application of 
penalties.123 

                                                             

115 Staff working document: REFIT evaluation of Directive 94/63/EC on the control of volatile organic compound (VOC) 
emissions resulting from the storage of petrol and its distribution from terminals to service stations and Directive 
2009/126/EC on Stage II petrol vapour recovery during refuelling of motor vehicles at service stations, SWD(2017) 65, 
European Commission, February 2017. 

116 In September 2015, Volkswagen was found to have been cheating emission tests on its diesel cars in the United States, 
by using so-called 'defeat devices'. For more details, see D. Bourguignon, Vehicle emission tests: beyond the VW case, 
EPRS, European Parliament, October 2015. 

117 In contrast, petrol vehicles broadly met Euro standards under real driving conditions. See M. Weis et al., A 
complementary emissions test for light-duty vehicles: Assessing the technical feasibility of candidate procedures, 
European Commission Joint research Centre, 2013; and N. Ligterink et al., Investigations and real world emission 
performance of Euro 6 light-duty vehicles, TNO for Dutch ministry of infrastructure and the environment, 
December 2013. 

118 See for instance Rapport final de la commission indépendante mise en place par la Ministre Ségolène Royal après la 
révélation de l'affaire Volkswagen, French ministry for the environment, energy and the sea, July 2016. 

119  The three main technologies are: inner-engine modifications coupled with exhaust gas recirculation (EGR); lean-burn 
NOX adsorbers (also called lean NOx traps, or LNTs); and selective catalytic reduction (SCR). For more details, see L. Yang 
et al., NOx control technologies for Euro 6 diesel passenger cars: Market penetration and experimental performance 
assessment, International Council on Clean Transportation, September 2015. 

120 Explaining road transport emissions: a non-technical guide, European Environment Agency, January 2016. 
121 New emissions certification test for cars could be improved, study concludes, Science for Environment Policy, 

European Commission, February 2015. 
122 P. van Mensch et al., Assessment of risks for elevated NOx emissions of diesel vehicles outside the boundaries of RDE, 

TNO for Dutch ministry of infrastructure and the environment, July 2017. 
123 Czech Republic, Germany, Greece, Italy, Lithuania, Luxembourg, Spain and United Kingdom. 

http://ec.europa.eu/transparency/regdoc/?fuseaction=list&n=10&adv=0&coteId=10102&year=2017&number=65&version=F&dateFrom=&dateTo=&serviceId=&documentType=&title=&titleLanguage=&titleSearch=EXACT&sortBy=NUMBER&sortOrder=DESC
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_ATA(2015)568355
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC75998/ld-na-25572-en-n_online.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC75998/ld-na-25572-en-n_online.pdf
https://www.tno.nl/media/1969/investigations_emission_factors_euro_6_ld_vehicles_tno_2013.pdf
https://www.tno.nl/media/1969/investigations_emission_factors_euro_6_ld_vehicles_tno_2013.pdf
http://www.ladocumentationfrancaise.fr/var/storage/rapports-publics/164000480.pdf
http://www.ladocumentationfrancaise.fr/var/storage/rapports-publics/164000480.pdf
https://www.theicct.org/sites/default/files/publications/ICCT_NOx-control-tech_revised%2009152015.pdf
https://www.theicct.org/sites/default/files/publications/ICCT_NOx-control-tech_revised%2009152015.pdf
https://www.eea.europa.eu/publications/explaining-road-transport-emissions/%23parent-fieldname-title
http://ec.europa.eu/environment/integration/research/newsalert/pdf/new_emissions_certification_for_cars_could_be_improved_404na6_en.pdf
https://www.tweedekamer.nl/downloads/document?id=9582fd54-3c1e-4575-8139-4e73fc4d03ff&title=Assessment%20of%20risks%20for%20elevated%20NOx%20emissions%20of%20diesel%20vehicles%20outside%20the%20boundaries%20of%20RDE.pd
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In May 2018, the cities of Paris, Brussels and Madrid brought legal action before the Court of Justice 
of the European Union against the European Commission over the 2016 Real Driving Emissions 
Regulation124 setting conformity factors and implementation deadlines related to emission test from 
motor vehicles (for more details, see section 5.3.3. Transport).125 The Court of Justice is expected to 
decide on the admissibility of the action. 

As regards maritime transport, a 2018 report by the European Commission indicated that the 0.1 % 
limit on the sulphur content of marine fuels used in emission control areas was widely complied 
with and had led to a significant reduction of sulphur dioxide concentrations in ambient air in 
coastal regions bordering the emission control areas.126 However, the use of high sulphur fuels and 
exhaust gas cleaning systems (scrubbers), allowed under the directive and the MARPOL convention, 

                                                             

124 Commission Regulation (EU) 2016/646 of 20 April 2016 amending Regulation (EC) No 692/2008 as regards emissions 
from light passenger and commercial vehicles (Euro 6), OJ L 109, 26.4.2016. 

125 Pollution automobile : des villes attaquent la Commission européenne en justice, La Tribune, 15.5.2018. 
126 Report on implementation and compliance with the sulphur standards for marine fuels set out in 

Directive (EU) 2016/802 relating to a reduction in the sulphur content of certain liquid fuels, COM(2018) 188, European 
Commission, April 2018. The compliance rate was 93 % of inspected ships. Reductions in SO2 concentrations were 
recorded as follows: -60 % in Denmark, -50 % at the German North Sea island 'Neuwerk', the Swedish islands of Öland 
(Ottenby) and Gotland (Hoburgen), and over -20 % in the Rotterdam-Rijnmond region. 

Climate and air policies: synergies and trade-offs 
A series of synergies exist between the two policy areas. Because climate and energy efficiency policies 
are aimed not least at reducing the consumption of fossil fuels, they also lower emissions of air pollutants. 
In addition, reducing emissions of black carbon and methane brings benefits in terms of air quality, but 
also co-benefits as regards climate mitigation. 

However, there are also potential trade-offs between the two policy areas. Because aerosols (a 
component of particulate matter) have cooling effects, a reduction in particulate matter concentrations 
may increase climate warming. And while the domestic combustion of sustainable biomass is beneficial 
from a climate perspective, it can also lead to increased emissions of air pollutants such as particulate 
matter and benzo(a)pyrene. As regards fuels used in motor vehicles, diesel engines are generally 
considered more climate-friendly than petrol ones (because they have lower carbon dioxide emissions), 
but in their current configuration they tend to emit more air pollutants. 

Figure 16 – Synergies and trade-offs from climate and air policies 
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https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1529494715649&uri=CELEX:32016R0646
https://www.latribune.fr/entreprises-finance/industrie/energie-environnement/pollution-automobile-des-villes-attaquent-la-commission-europeenne-en-justice-778549.html
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526984590267&uri=CELEX:52018DC0188
https://pubs.acs.org/doi/abs/10.1021/acs.chemrev.5b00089
https://pubs.acs.org/doi/abs/10.1021/acs.chemrev.5b00089
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_STU(2014)528802
http://ec.europa.eu/environment/integration/research/newsalert/pdf/coordinated_policies_benefit_air_quality_climate_change_464na1_en.pdf
http://ec.europa.eu/environment/integration/research/newsalert/pdf/coordinated_policies_benefit_air_quality_climate_change_464na1_en.pdf
http://nora.nerc.ac.uk/id/eprint/504622/1/N504622CR.pdf
http://nora.nerc.ac.uk/id/eprint/504622/1/N504622CR.pdf
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must not damage coastal waters through discharge of wash water.127 The Commission noted that a 
reduction of sulphur dioxide concentrations in other coastal regions is expected once the 0.5 % 
maximum sulphur content requirement takes effect in 2020.128 At global level, this limit could pose 
serious implementation and enforcement challenges.129 

7. European Parliament position 
In its 2017 resolution on EU action for sustainability, the European Parliament underlined that the 
EU is still far from achieving the air quality levels prescribed in EU legislation. It urged the 
Commission to ensure that new and existing legislation is enforced; to speed up legal action against 
Member States failing to comply with air pollution laws; and to propose new, effective legislation to 
tackle poor ambient air quality and pollution sources while also addressing methane emissions.130 

In its 2017 recommendation based on the work of its Committee of inquiry into emission 
measurements in the automotive sector (EMIS), the European Parliament called for a more 
integrated approach to improve the environmental performance of cars, in order to ensure progress 
on both the decarbonisation and air quality objectives, for instance by fostering the electrification 
or transition to alternative motorisation of the car fleet. It also noted that, in order for RDE tests to 
be effective in reducing the discrepancies between the emissions measured in the laboratory and 
on the road, the specifications for the tests and evaluation procedures should be set out very 
carefully and should cover a wide range of driving conditions.131 

In its 2015 resolution on sustainable urban mobility, the European Parliament stressed that air 
pollution has local, regional, national and cross-border dimensions and requires action at all levels 
of governance; and called for the multi-level governance approach to be strengthened.132 

  

                                                             

127 Note to the attention of the members of the European Sustainable Shipping Forum, ARES(2016)254855, European 
Commission, January 2016. 

128 COM(2018) 188, op. cit. 
129 For more details, see R. Grimmer, IMO 2020 Rule: Enforcement, Ship & Bunker, April 2018. 
130 Resolution of 6 July 2017 on EU action for sustainability, European Parliament. 
131 Recommendation of 4 April 2017 to the Council and the Commission following the inquiry into emission 

measurements in the automotive sector, European Parliament. 
132 Resolution of 2 December 2015 on sustainable urban mobility, European Parliament. 

https://ec.europa.eu/transport/sites/transport/files/acceptability_of_discharges_of_scrubber_wash_water.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526984590267&uri=CELEX:52018DC0188
https://shipandbunker.com/news/features/industry-insight/876981-imo-2020-rule-enforcement
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2017-0315
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P8-TA-2017-0100&language=EN&ring=B8-2017-0177
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2015-0423
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8. Stakeholders' views 
FuelsEurope, representing the European refining sector, indicated on the 2013 EU air policy 
package that it supports the principle of seeking cost-effective solutions to improve air quality. It 
underlines the need for legislation to be designed on the basis of sound science, including cost-
benefit and sensitivity analysis.133 It supports the Industrial Emissions Directive as a policy tool to 
deliver continuing improvements in environmental performance but warns that implementation 
must take competitiveness into account.134 On urban mobility, the European Automobile 
Manufacturers Association (ACEA) highlights the importance of transport to urban social and 
economic structure. It warns that measures to restrict traffic, such as low emission zones, must avoid 
disrupting businesses and increasing inequalities.135 

In a joint statement, Eurocities, representing major European cities, and Polis, a network of cities 
working for innovation in local transport, called for ambitious national reduction targets. They also 
underlined the need for further exchanges between local, regional and national authorities, and for 
a better coordination of air policy and other policies, in particular energy and climate policies, for 
example as regards diesel engines or biomass burning.136 

A coalition of environmental NGOs (AirClim, ClientEarth and the European Environmental Bureau) 
called on Member States to quickly implement the 2016 directive on the reduction of national 
emissions, put in place rigorous surveillance systems and address the most harmful sources of air 
pollution, including fuel combustion, intensive farming, transport and domestic heating. In 
addition, they urged the European Commission to speed up legal action against Member States, 
reject requests for flexibilities in national emission inventories, propose new sector-specific 
legislation, address methane emissions and align EU air quality standards with WHO reference 
values.137 Transport & Environment called for effective low emission zones in cities allowing only 
vehicles that are clean in real-world driving, using remote sensing and number plate recognition to 
ensure compliance. It also highlighted the need for high quality public transport as well as 
infrastructure for active, shared and zero emission transport modes.138 The World Health 
Organisation and the Health and Environment Alliance (HEAL) underlined that improving air 
quality offers a huge environmental health opportunity in Europe.139 

  

                                                             

133 Air policy package, FuelsEurope, undated. 
134 Industrial emissions Directive (IED), FuelsEurope, undated. 
135 Position paper: Low emission zones, European Automobile Manufacturers Association, May 2015. 
136 EUROCITIES & Polis joint letter on the air policy review, EUROCITIES, June 2015. 
137 Clearing the air: a critical guide to the new national emission ceilings directive, European Environmental Bureau, 2017. 
138 How to get rid of dirty diesels on city roads – analysis, Transport & Environment, March 2018. 
139 Health community demands new urgency on air pollution, Health and Environment Alliance, February 2018. 

https://www.fuelseurope.eu/policy-priorities/environment-air-quality/air-policy-package/
https://www.fuelseurope.eu/policy-priorities/environment-air-quality/industrial-emissions-directive-ied/
http://www.acea.be/publications/article/low-emission-zones
http://www.eurocities.eu/eurocities/documents/EUROCITIES-Polis-joint-letter-on-the-air-policy-review-WSPO-9XDTQX
http://eeb.org/publications/62/air-quality/1078/clearing-the-air-a-critical-guide-to-the-new-nec-directive.pdf
https://www.transportenvironment.org/publications/how-get-rid-dirty-diesels-city-roads-analysis
https://www.env-health.org/resources/press-releases/article/health-community-demands-new
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9. Outlook 
In recent years, air quality has moved higher up the political agenda, in part as a result of concerns 
from the public exposed to poor air quality. In its 2018 communication on air quality, the European 
Commission pointed out that poor air quality reduces quality of life and is a burden for the economy. 
It also noted that there is an urgent need to improve air quality by fully implementing the air quality 
standards set in legislation.140 

The following developments are expected in the policy area over the next years: 

 The ongoing fitness check of the ambient air quality directives is expected to be completed 
by the end of 2019.  

 As announced in the Clean Air Outlook, the European Commission intends to focus its 
efforts inter alia on emissions of ammonia and methane, two pollutants that are less 
covered by EU legislation. 

 The Commission is expected to publish its next Clean Air Outlook, presenting among other 
things an analysis of the 2019 national air pollution control programmes, in 2020. 

 The World Health Organisation is currently updating its air quality guidelines, with a view 
to reflecting the expanded evidence base gathered since 2005.  

 Updated legislation on sources of air pollution will enter into force in the coming years. 
This includes ecodesign requirements for solid fuel boilers and solid fuel local space 
heaters, requirements for new medium-sized combustion plants, real driving emission 
tests for motor vehicles, type-approval of motor vehicles, and sulphur content of marine 
fuels. 

Methods used to monitor air quality could change as a result of technological developments in 
measuring equipment, inputs from citizen science and the use of satellite data. 

To improve air quality, action needs to be taken across governance levels, including the local and 
regional levels, and across all sectors, including less well known sources such as agriculture and 
domestic heating. An integrated approach between climate change and air quality policies would 
also make it possible to take advantage of existing synergies. 

  

                                                             

140 COM(2018) 330, op.cit., p.13. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526630108070&uri=COM:2018:330:FIN
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United Nations Economic Commission for Europe, July 2013. 

Minamata Convention on Mercury, United Nations Environment Programme, October 2013. 

Regulation (EU) 2017/852 of the European Parliament and of the Council of 17 May 2017 on mercury, OJ L 137, 
24.5.2017. 

Persistent organic pollutants 

Aarhus Protocol on persistent organic pollutants to the Convention on long-range transboundary air 
pollution, as amended on 18 December 2009, United Nations Economic Commission for Europe, April 2010. 

Guidance document on best available techniques to control emissions of persistent organic pollutants from 
major stationary sources, ECE/EB.AIR/2009/14, United Nations Economic Commission for Europe, 
October 2009. 

Stockholm Convention on persistent organic pollutants, United Nations Environment Programme, May 2001. 

Guidance on best available techniques and best environmental practices under the Stockholm Convention 
on persistent organic pollutants, United Nations Environment Programme. 

Regulation (EC) No 850/2004 of the European Parliament and of the Council of 29 April 2004 on persistent 
organic pollutants, OJ L 158, 30.4.2004 (see also consolidated version). 

http://www.unece.org/env/lrtap/hm_h1.html
http://www.unece.org/fileadmin/DAM/env/documents/2012/EB/ECE_EB.AIR_116_E.pdf
http://www.mercuryconvention.org/Convention/Text/tabid/3426/language/en-US/Default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526300404919&uri=CELEX:32017R0852
http://www.unece.org/env/lrtap/pops_h1.html
http://www.unece.org/fileadmin/DAM/env/documents/2009/EB/eb/ece.eb.air.2009.14.e.pdf
http://chm.pops.int/TheConvention/Overview/TextoftheConvention/tabid/2232/Default.aspx
http://chm.pops.int/Implementation/BATandBEP/Guidance/Overview/tabid/5121/Default.aspx
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526301375352&uri=CELEX:32004R0850
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1526301375352&uri=CELEX:02004R0850-20160930
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