* Kk

7 EUROPEAN
Xk COMMISSION

*+
*

Brussels, 28.11.2019
SWD(2019) 427 final

COMMISSION STAFF WORKING DOCUMENT

FITNESS CHECK
of the

Ambient Air Quality Directives

Directive 2004/107/EC relating to arsenic, cadmium, mercury, nickel and polycyclic
aromatic hydrocarbons in ambient air

and

Directive 2008/50/EC on ambient air quality and cleaner air for Europe

{SEC(2019)426final} - {SWD(2019)428final}

EN EN



TABLE OF CONTENTS

TABLE OF CONTENTS ..ottt ea ettt sttt bbb snas et se st 1
GLOSSARY.....otiiiiiitetetete it teeesse et s s s s st s s s s eaees s s s s s s s s s st seees s s st s s eaens e 3
1. INTRODUCTION: PURPOS AND SCOPE........ccciiuiriuiieriiiieeemsesesesesesesesesesesessssnesseseeseseesesns 5
2. BACKGROUND TO THE INTERVENTION .....c.ciuitiiitiiiietitieeienessesesesesese s senssesesesesesesns 9
2.1. Description of the intervention and its objectives............ccccvvviiieeeciiinnnee. 9
2.2. Air quality policy context prior to0 2008...........cceveeeiiieeeeiiceeiciiiee e, 10
2.3. Points of comparison and baseline.................ccocinii e 12
3. IMPLEMENTATION / STATE OF PLAY ....ooiiiiiiiiieieieiitseesieie s senass s 15
3.1, Air quality MONITOMING......eveeeiiiiiiiieee e 15
3.2. Air quality Standards..........ccoeiiiieeeeiiiiceeeice s 16
3.3. Air quality reporting and iNfOrmMation................eeeeeeeiiiieemiiiiiiieieeeee e 18
3.4. Air quality plans..and..Member.20St at es o
3.5. Ongoing infringements point to implementation gaps............cceeevevveeeennn. 22
B, METHOD......cocetiiieiieteieiteteste ettt s st en st st s bbb nme bbb sanas s 23
4.1. Process and methodology..........ccoeviiiiiiiiieeei e eeeeeeeeeeeme e 23
4.2. Limitations and robustness of fiNdiNgS..........ccoviiiiiiicccs 25
5. ANALYSIS AND ANSWERS TO THE EVALUATION QUESTIONS.......ccoceviiirireieiicieesieans 27
5.1, REIEBVANCE......uiiiiiiiiiiiiiie e 27
5.2, EffECHVENESS. ... oottt ennnnn 37
5.3. Effectivaess and efficiency of air quality monitoring..............cccceeeeeeeeeeee. 44
5.4, EffICIENCY.....uiiiiiiiiiiiiiiiei et 53
5.5, CONBIBNCE ... .uiiiiiiiiiiiieee e ee e 60
5.6. EU Added VAIUE........cooieieeeeiei et eeeet e e e e e e e 71
8. CONCLUSIONS. ..ottt ieessca ettt emns et snans et 78
6.1. Clear air quality standards...............cooiiiiiiiecciiie e 79
6.2. Representative higluality monitoring of air quality............cccccccviiiiiiieenenn. 80
6.3. Reliable, objective, comparable information on air quality...................... 81
6.4. Action to avoid, prevent and reduce the impact of poor air quality.......... 82
6.5. Simplification and burden reduction potential...............ccccooivieeeriiiiiininnnLl 33
6.6. SOME 1€SSONS |€AINEM.........evieiiiiii e errer e e 84



ANNEX 1: PROCEDURALINFORMATION AND EVIDENCE USED.........ccccccciimiiiiiiiineeniiinnns 86

ANNEX 2: STAKEHOLDERCONSULTATION. ...ttt mene e 96
ANNEX 3: METHODS AND ANALYTICAL MODELS .....ootiiiiiiiiiiiiiiiiiee e 111
ANNEX 4: HISTORICAL OVERVIEW OF AIR QUALTY POLICY ...t 117
ANNEX 5: AIR POLLUTANTS, THEIR SOURCES ND ABATEMENT MEASURES..................... 120
ANNEX 6: INFRINGEMENTS AND LITIGATION UNDER THEAAQ DIRECTIVES.............c.ee.... 126
ANNEX 7: COMPARISONOF THE SITUATION IN2008 WITH 2018.........cccvviiiiiiiiiiiiiiiiiiieeee 133
ANNEX 8: THE 2018 CIEAN AIR OUTLOOK .......coiiiiiitiiiieri e 135
ANNEX 9: AIR QUALITY POLICY AND OTHER EURDPEAN INSTITUTIONS.............cooiciiiins 138
ANNEX 10: EVOLVING PUBLIC PERCEPTIONS OMIR QUALITY .ovviiiiiiiiiiiiiiieeeeeeee, 144
ANNEX 11: SUMMARIESOF THE SEVEN CASE SUDIES..........couviiiiiiiiiiiiiiiieieiceneeeeen 147
ANNEX 12: OVERVIEW CGF COSTS AND BENEFITIDENTIFIED ......ovvvviiiiiiiiiiiiiieiiieeeeeee 156



GLOSSARY

Term or acronym

Meaning or definition

Policies

AAQ Directives

Ambient Air Quality Directives (Directive008/50/EC
and Directive 2004/107/EC as amended by Commis
Directive (EU) 2015/1480)

NEC Directive

Directive on the reduction of national emissions of
certain atmospheric pollutants (Directive (EU)
2016/2284)

IED Directive Directive 2010/75/EU of thBuropean Parliament and
of the Council of 24November 2010 on industrial
emissions (integrated pollution prevention aodtrol)

CAP EU common agricultural policy

Air Convention (CLRTAP)

UNECE Air Convention (Convention on LotRange
Transboundary Air &llution)

MARPOL International Convention for the Prevention of Pollut
from Ships

Pollutants

SO Sulphur dioxide

NO, Nitrogen dioxide

NOx Nitrogen oxides (i.e. sum of NO and HO

PMyo Particulate matter, aerodynamic diameter < 10 pm

PM, 5 Fine particulate matter, aerodynamic diameter < 2.5

O3 Ozone

CeHs Benzene

Pb Lead

CO Carbon monoxide

As Arsenic

Cd Cadmium

Ni Nickel

BaP Benzo(a)pyrene




Units

mg/nt Milligram(s) per cubic metre (= @00 pg/nT)

ug/m° Microgram(s) per cubimetre (= 1000 ng/n)

ng/nt Nanogram(s) per cubic metre

EUR Euro

usD US Dollar

Abbreviations

ECA European Court of Auditors

EEA European Environment Agency

EUROSAI European Organisation of Supreme Audit Institution;

GAINS Greenhouse gdsAir pollution Interactions and
Synergies Model of IIASA

[IASA International Institute for Applied Systems Analysis

JRC European Commission Joint Research Centre

NGO Non-governmental organisation

OECD Organisation for Economic Gaperation and
Development

UNECE United Nations Economic Commission for Europe

WHO World Health Organization




1. INTRODUCTION : PURPOSE AND SCOPE

Air pollution has decreased across Europe over the past decades, as emissions of many
pollutantshave been curbed successfully thanks to joint efforts by the EU and national,
regional and local authorities. As a result, since 2000, emissions of the main air
pollutants decreased by 10% to 70% depending on the poltufatt.in most Member

States, th quality of life of EU citizens remains hampered, as air quality standards,
especially for particulate matter and nitrogen dioxide, are still not being met.

Poor air quality is a cause of chronic and serious diseases such as asthma, respiratory and
cardovascular problems, or lung cancer. According to the latest data by the World
Health Organization, air pollution levels remain dangerously high in many parts of the
world, with 9 out of 10 people breathing air containing high levels of pollutahis.
pollution continues to be the number one environmental health problem in the EU, with
estimates reliably pointing to more than 4WD premature deaths per yéar.

To address this, the EU has set, by means of legislation adopted by the Council and the
EuropeanParliament, the goal to achieve levels of air quality that do not give rise to
negative impacts on, and risks to, human health and the envirohiteatcomprises a
threepronged EU Clean Air policy framework, which (i) sets air quality standards as
regads concentration levels of pollutants in the ambient i, establishes national
emission reduction commitments for key polluténend (iii) comprises emissions
standards for key sources of pollutiofsee Figure 1)

This fitness check focuses orsabset of this framework: it assesses the performance of
the two complementary EU Ambient Air Quality (AAQ) Directives (2008/50/EC and
2004/107/EC, as augmented by Commission Directive @1p/1480). These
Directives set air quality standards not to becemded throughout the EU, and
requirements to ensure that Member States adequately monitor and/or assess air quality
in a harmonised and comparable manner. They are complemented by an Implementing
Decision laying down the rules foeciprocal exchange afformation and reporting on
ambient air quality

' CoOM(2018)330. 6A Europe that protects: Clean air f

WHO: https://www.who.int/newsoom/factsheets/detail/ambierfoutdoor}air-quality-andhealth
(accessed on 24 May 2019).

® EEA Report 10/2019i206RA9rregpatidy in Europe

*  Decision 1600/2002/EC.

®  Directives 2004/107/EC and 2008/50/EC, as ameige@ommission Directive (EU) 2015/1480.

®  Directive 2016/2284/EU.

" Including Directives 2010/75/EU (on industrial emissions), 2015/2193/EU (on medium combustion
plants), 97/70/EC (on fuel quality2016/802/EUon sulphur content in liquid fuels), 20025/EC (on
ecodesign), as well as EC Regulatidd8/2009 and 510/2011 (on emission standards for vehicles),
Regulations (EU) 2016/427, (EU) 2016/646, and (EU) 2017/1154 (on real driving emissions), and
Regulation (EU) 2016/1628 (on nwoad mobile machiry).

8 Implementing Decision 2011/850/EU.


https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
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Figure 17 The EU Clean Air Policy framework

In line with the principles of Better Regulation, this fithess check assesses whether the
EU actions enshrined in these pieces of legislation have achiesiedbjectives without
entailing disproportionate costs and continue to be justified. The AAQ Directives
themselves do not include a formal requirement for a comprehensive evaluation at a
specific moment. However, an evaluation is timely for severabrnsas

(1) Despite decreases in emissions of air pollutants over the last decades and improved
air quality, still more than onim-six inhabitants of urban areas in the EU are exposed
to air pollution concentrations above EU air quality standariche o6 Ct e an
Progr amme ¥io 2013Eputrfooware @ ‘strategic ambition to achieve full
compliance with existing air quality standards across the EU as soon as possible, and

by 2020 at the | atest. | n 2018'outlimed Co mmu n i

possille additional measures. Yet, as of 2019, significant compliance gaps remain.

(2) The air quality standards set in the AAQ Directives have been in place for almost two

decades, as most of them were O6inheritedo

to this VD), and were last reviewed in 2005 in the context of the Thematic Strategy
on Air Pollution?? Since their original conception, the evidence base regarding health
and environmental impacts has evolved: the Air Quality Guidelines of the World
Health Organiation are, in most instances, more stringent than EU air quality
standards (it is to be noted that the Guidelines are currently being updated by the
World Health Organization). Also knowledge about the impacts of air pollution on
ecosystems, and vieersa has increased.

° EEA Report 10/2019i26A9rregpattidy in Europe

“ coM(2013)918. O6A Clean Air Programme for Europebd.

" coM(2018)330. 6A Europe that protects: Clean ai

2 COM(2005) 446. O6Thiermapdlcl WSttircatée.gy on a

13 Intergovernmental Sciendeolicy Platform on Biodiversity and Ecosystem Services (IPBES).
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(3) Over the past decade, both the policy context and the technical feasibility of effective
air quality measures have evolved. Relevant policy developments on emission
sources include the policy packages on Energy Union, Low Emission Madoild
climate objectives, as well as the implementation of specific new tools and
instruments to utilise the full potential of existing source control legislation (i.a. by
reducing sulphur emissions of certain marine fuels, and improving the effectiveness
of vehicle emission standards, including through Real Driving Emission testing).

(4) Public interest and concern about air pollution continues to be pronounced and has
increased over the period covered by this fithess check. In 2013, a majority (56%) of
Europeans held the opinion that air quality had deteriorated over the preceding 10
years!* Also, in 2017, a relative majority (47%) of Europeans held this opinimd,
just behind climate change, air pollution is the environmental issue that is considered
the most important® This is also reflected in the high media coverage air pollution
receives in most Member States, and especially in those that have been reporting
exceedances of EU air quality standards.

This fitness check draws on experience in, and fuata, all Member States, focusing on

the period from 2008 to 2018 as this is the period when both Directives were in force.
The analysis covers all articles and provisions of the two AAQ Directives, looking at the
role they have played in meeting the albipes. Thereby, this fithess check complements
and builds on the extensive analysis developed as part of the 2013 air policy review,
which informed the Clean Air Programme for Europe and the national emission
reduction commitments established under Divec2016/2284/EU (note: the date of
transposition for this Directive was 1 July 2018, and it has not been included in this
fitness check).

In particular, this fithess check addresses the following four overarching topics:

1 The extent to which the AAQ Ditees have successfully defined methods to monitor
and assess air quality, to ensure that representative and high quality assessment
regimes are in place in all Member States.

1 The extent to which the AAQ Directives have established clear and actionable air
quality standards that are in accordance with scientific advice to minimise harmful
effects on human health and ecosystems.

1 The extent to which the AAQ Directives have helped ensure that reliable, objective
and comparable information on air quality andethattainment of air quality
standards is made public and reported to the Commission.

1 The extent to which the AAQ Directives have facilitated action to avoid, prevent or
reduce the adverse effects of poor air quality, and triggered air quality plans that
have led to measurable improvements of air quality.

“ European Commission (2013). Flash Eurobarometer
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The findings of this fitness check will be used to inform further reflections on whether
the AAQ Directives continue to provide the appropriate legislative framework to ensure
protection from adverse impaobn, and risks to, human health and the environment.



2. BACKGROUND TO THE INT ERVENTION

2.1. Description of the intervention and its objectives

The EU Ambient Air Quality (AAQ) Directives are guided by the overarching need to
reduce air pollution to levels which minimise harmful effects on human health, the
environment as a whole and the economy, taking into account relevant guidelines i.a. by
the World Health Organization. A basis for effective air pollution reduction is proper
monitoring and assessment of air quality, whereas providing information to the public
can support the minimisation of harmful health effects and help raise awareness.

Figure 2 provides an overview of how the overarching needs for health, environment and
economy transl ate into the AAQ Directivesb®o
and activities both at EU and at Member State level. This intervention logic can be
sunmarised along four main strands.

[ Neeas ] [ effects ]
Protect citizens from harmful Global trends, economic and ) Improved air quality, minimised
effects of air pollution on societal changes, international harmful effects on health and
health and the environment pressures and other EU policies environment (and related costs)

relating to emissions, emission
sources and standards, etc. Y.
LT 1 L — — — — — -— =
.‘ w " ( )
| | Define common methods to EU agrees common approaches MS set up a network to monitor Representative, high quality |
1 | monitor and assess air quality .[when, where & what to monitor and assess air quality . monitoring of AQ,in all MS 1
(™ v L. 1
I 7 a - 'S L
: Establish standards of air ’[EU sets AQ limit and target MSs identify where and when air . Clear, actionable AQ standards :
1 | quality to achieve across the EU values, alert thresholds, etc. I | quality standards are not met | are established for all of EU |
1\ v, ‘ \ 21
1 ) ~ 4 ™~ |
: Ensure that information on air .[EU specifies what (when) AQ MS regularly report and make . Reliable, objective, comparable :
1 | quality is made public information is to be reported I | public information on air quality | information on AQ across EU \
1\ J l \ J
1 ™) . 4 ™ |
I'| Maintain good air quality, EU guides how to act, what to I R | MS make plans, take measures Action taken to avoid, prevent, |!
: improve it where it is not good .[do when standards are not met to minimise exceedances ) . or reduce effect of poor AQ. :
\ \, v L. > 7

Figure 271 Intervention logic of the EU Ambient Air Quality (AAQ) Directives

First, the AAQ Directives set common methods and criteria to assess air quality in all
Member States in a comparable and reliable manner: MeBtiades must designate
zones and agglomeratidhsthroughout their territory, classify them according to
prescribed assessment thresholds, and provide air quality assessments underpinned by
measurement, modelling and/or objective estimation, or a combination of these.

Second, the AAQ Directives definechastablish objectives and standards for ambient air
quality for 13 air pollutants to be attained by all Member States across their territories
against timelines laid out in the Directives. These are: sulphur dioxidg, (8@ogen
dioxide (NQ) and nitragen oxides (N¢), particulate matter (PN and PM ), ozone

(O3), benzene, lead, carbon monoxide, arsenic, cadmium, nickel, and benzo(a)pyrene.

® According to Directive 2008/ 50/ EC a 6zoned shall

delimited by that Member State for the purposes of air quality assessmennarabement;
6aggl omerationd shall mean a zone that is a conur
inhabitants or above a given population density perthrbe established by the Member States.

9



Third, the Directives require Member States to monitor air quality in their territory.

Member States need top@t to the Commission as well as to the general public, the
resul ts of air qguality asdoalagsmedOntaian qaml
measurements, as well as information on the plans and programmes they establish. It is

the responsibility of Membe$tates to approve the measurement systems required and

ensure the accuracy of measurements.

Fourth, where the established standards for ambient air quality are not met, the Directives
require Member States to prepare and implement air quality plans arsdiresegfor

these pollutants exceeding the standards). These air quality plans need to identify the
main emission sources responsible for pollution, detail the factors responsible for
exceedances, and spell out abatement measures adopted to reduce .pabatement
measures can include, for example, measures to reduce emissions from stationary sources
(such as industrial installations or power plants, as well as medium and small size
combustion sources, including those using biomass) or from mobile s@ndevehicles
(including through retrofitting with emission control equipment), measures to limit
transport emissions through traffic planning or encouraging shifts towards less polluting
modes (including congestion pricing or low emission zones), promatie use of low
emission fuels, or using economic and fiscal instruments to discourage activities that
generate high emissions.

Guided by the principle of subsidiarity, the AAQ Directives leave the choice of means to
achieve their air quality standards the Member States, but explicitly require that
exceedance periods are kept as short as possible.

2.2. Air quality policy context prior to 2008

Air quality has been understood as a key environmental challenge for several decades.
EU level policy intervetions started already in the 1980s and expanded in the late 1990s
and 2000sMost of the provisions found in the currently applicable versions of the AAQ
Directives were originally established either via the Air Quality Framework Directive in
1996 or in o of the four Daughter Directives adopted between 1999 and*2004.

Previous policy interventions already led to the establishment of most of the EU air
quality standards applicable today as well as of a comprehensive monitoring network. By
2005, Member Stat were monitoring air quality at aroun@@0 locations and routinely
disseminated this information to the public and the Commission (albeit not using a
system of electronic reporting based on a shared information systeth yet).

In 2005, the Thematic Stegy on Air Pollution presented a detailed assessment of the
situation at the time as basis for a revision of EU Clean Air Policy. It concludefd that r
pollution continues to diminish the health and quality of life of EU citizens as well as the

7 Air Quality Framework Directive (96/62/EC), and f&rst (1999/30/EC on limit values for sulphur
dioxide, nitrogen dioxide and oxides of nitrogen, particulate matter and lead in ambient air), Second
(2000/69/EC on limit values for benzene and carbon monoxide in ambient air) and Third (2002/3/EC
on ozone n ambient air) Daughter Directives. The current Directive 2004/107/EC was originally
conceived as the Fourth Daughter Directive. See also Annex 4.

 SEC(2005)1132. 6Thematic Strategy on air pollution
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natural environment. The magnitude of these effects is too large to ignore and doing
not hing more beyond i mplementing Yexisting I

As regards the AAQ Directives specifically, the Thematic Strategy included a legislative
proposalto combine the Air Quality Framework Directive and first three Daughter
Directives, while suggesting that the fourth Daughter Directive (see Annex 4 to this

SWD) would be6 mer ged | at er through a s*Tmelified
strategy foresaw tee main actions to be implemented in a revised AAQ Directive:

1 Addressing specific implementation problefgperience had shown that there were
zones suffering from acute and exceptional problems. Therefore, as part of the
proposal, it was suggested tooal Member States to request an extension to the
deadline for compliance in affected zones if they could demonstrate that they had
taken all reasonable measures and put in place plans to move towards corfipliance.

1 Modernising monitoring and reportingt was proposed to move to a system of
electronic reporting based on a shared information sy$tEmrthermore the Impact
Assessment assumed that the proposed regulation would require an additional 800 to
1200 sampling points for PM (and, at the same timepted scope to reduce the
overcapacity of some 500 $8ampling points identified).

1 Control of human exposure to BMin ambient air: The Thematic Strategy found,
that in addition to the existing controls on RMhere was a need to cap unduly high
risks from exposure to PlMy and to reduce the general exposure of citizens
everywhereA c ap o fwag propaesed/which was deemed unlikely to impose
additional burdens except in the most polluted areas of the EU.

The impact assessment of the Thematic &gatssumed that both the AAQ Directives
and previous NEC Directi¥éwould be revised concurrently, to ensure simultaneous
reduction of emissions and background concentrations of several air pollutants: nitrogen
oxides (NOx), sulphur dioxide (S¥) volatile organic compounds (VOC), ammonia
(NH3) and fine particulate matter (RN). It was estimated that this would decrease the
total number of years of life lost by 42% by the year 2020 compared to 2000.

This impact assessment also concluded thaCtbemmi ssi onds pr oeposal t
background concentrations between 2010 and 2020 would render monetized benefits of

at least EUR 37 billion (and up to EU 119 billion) per year by the year 2020, while the

costs of implementation were estimated at betweUR 5 and 8 billion per ye#r.

It should be stressed that these estimates were explicitly based on the assumption that
emissions of air pollutants would be reduced via a revised NEC Directive in immediate

Y SEC(2005)1132. 6Thematic Strategy on air pollution

% SEC(2005)1133. 6Thematic Strategy on air pollution

2L Note that this relates to Article 22 of Directive 2008/50/EC, which introduced postponement of

attainment under specific conditions. Any related exemptions, however, have iree .ex
2 Note that this was established by Implementing Decision 2011/850/EU.
?*  Directive 2001/81/EC.
% SEC(2005)1133. 6Thematic Strategy on air pollution
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follow-up to the Thematic Strategy.Accordindy, no bespoke assessment for the costs
and benefits of the AAQ Directives alone was carried out at the‘time.

2.3. Points of comparison and baseline

The AAQ Directives and its predecessor legislation have established clear EU air quality
standards in théorm of limit values and target values (see Tablé’ These EU air
quality standards provide a benchmark and point of comparison against which to assess
improvements in air quality over the past ten years. Section 3.2 and Annex 7 provide
further points 6bcomparison in the form of key air quality indicators.

Table 17 Air quality standards for different pollutants according to the AAQ Directives

Pollutant Concentration Averaging period  Legal nature Date entering into  Permitted
force exceedances each
year
Sulphur dioxide 350 ug/ni 1 hour Limit value 1.1.2005 24
(SG) 125 pg/m3 24 hours Limit value 1.1.2005 3
Particulate matte | 50 pg/n? 24 hours Limit value 1.1.2005 ** 35
(PMyg) 40 pg/nt 1 year Limit value 1.1.2005 ** n/a
Fine particulate 25 pg/nt 1 year Target value 1.1.2010 n/a
matter (PM;.s) Limit value 1.1.2015 n/a
Nitrogen dioxide 200 pg/nt 1 hour Limit value 1.1.2010 * 18
(NO) 40 pg/nt 1 year Limit value 1.1.2010 * n/a
Lead (Pb) 0.5 pg/n? 1 year Limit value 1.1.2005 *** n/a
Carbon monoxide | 10 mg/nt Max daily 8 hour Limit value 1.1.2005 n/a
(CO) mean
Ozone 120 pg/m Max daily 8 hour Target value 1.1.2010 25 days averaged
mean over 3 years
Benzene 5 pg/n? 1 year Limit value 1.1.2010 ** n/a
Arsenic (As) 6 ng/n? 1 year Target value 31.12.2012 n/a
Cadmium (Cd) 5 ng/n? 1 year Target value 31.12.2012 n/a
Nickel (Ni) 20 ng/nt 1 year Target value 31.12.2012 n/a
Benzo(a)pyrene 1 ng/mt 1 year Target value 31.12.2012 n/a
(BaP)
*Under Directive 2008/50/EU, the Member States could apply for a postponement of a maximum of five yg¢
maximum up to 2015) in specific zones; subject to an assessment by the Commission.
**Under Directive 2008/50/EU, Member States were able toyafgl an exemption to apply these limit until 11 Jy
2011 in specific zones; subject to assessment by the Commission.
*** Or 1.1.2010 in the immediate vicinity of specific, notified industrial sources; and a 1.0 pg/m3 limit value apg
from 1.1.2005d 31.12.2009.

% Note that the NEC Directive, i.e. Directive 2001/81/EC, was not revisdtbdinie. It was, however,
subsequently revised in 2016; see Directive (EU) 2016/2284. This should now help delivering a
sustained downward trend in air pollutant emissions in a 2030 and beyond perspective, and reduce the
negative health impacts of air pation by more than 50% by the year 2030 compared to 2005.

% SEC(2005)1133. 6Thematic Strategy on air pollution
2 In addition to limit values and target valy@sher types of air quality standards have been established

in the form of critical levels, longterm objectives, alert thresholds and information thresholds,
depending on the pollutant. The differences between these types of air quality standards are described
in further detail below, see Table 1 and Box 1
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Box 1i A typology of EU Air Quality Standards

The AAQ Directives deploy a number of different types of air quality standards for the different
pollutants they cover. All of these standards have been set on the basis of skrowfedge,
with the aim of avoiding, preventing or reducing harmful effects on human health andfor the
environment as a whole, but their formats and purposes differ. These differences are motivated in
part by different levels to which Member States camesklthe respective air pollutants and their
underlying emissions on their own territories.

Limit valuesare to be attained within a given period and not to be exceeded once dttagied
for particulate matter, sulphur dioxide, nitrogen dioxide, benzsrépn monoxide, and lead.

Target valuesare to be attainesvhere possibleover a given period by taking all necessary
measuresiot entailing disproportionate costsset for ozone, benzo(a)pyrene, arsenic, cadmjum,
nickel (also for fine particulate mattstandards were initially established as target values before
becoming limit values). One reason for setting target values rather than limit values is to take
account of the specific formation mechanisms, for example in the case of ozone (also due to a
strong role of transboundary sources and annual variations in meteorology for this air pollutants).

Critical Levelsrefer to concentrations, above which direct adverse effects may occur or some
receptors, such as trees, other plants or natural ecosystémst on humans set for sulphur
oxides and for oxides of nitrogen.

Long Term Objectivesire set to be attained in the long term, save where not achievable through
proportionate measurésset for ozone only.

Alert thresholdsare levels beyond which theeis a risk to human health from brief exposure|for

the population as a whole and at which immediate steps are to be taken by the Membgr|States
set for sulphur dioxide, nitrogen dioxide, and ozone. And for ozone infitymation thresholds
set a levelower than the alert threshold beyond which there is a risk for particularly sensitive
persons and appropriate information is needed.

In addition, theAverage Exposure Indicat@rovides an average level determined on the basis of
measurements at urbdrackground locations which reflects population exposure. It is used to
calculate national exposure reduction targets (in percent) for each Member State. This has been
established only for fine particulate matter (M

An assessment of the state of airality in 2008% provides a pollutant by pollutant
baseline of the number and magnitude of exceedances at the time (see also Section 3.2
and Annex7):

1 Sulphur dioxide (SQ) showed an ongoing decreasing trend in ambient
concentrations, and exceedances eftipalth related limit values were observed at a
limited number of stations only.

1 Particulate matter (PMo and PM,s) concentrations were decreasing slowly. In
particular, the P limit value for daily concentration measurements was exceeded
frequently & urban background and traffic stations. Also the target value forsPM
(which was to enter into force in 2010) was being exceeded for about 10% of the
sampling points. (See Figure 3)

8 ETCIACC Technicalpper 2010/ 1. 6The state of the air qualit.)
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Nitrogen dioxide (NQ) concentrations were decreasing in most part&wbpe:

more than half of the traffic stations showed a decline. Still, compliance with the air
guality standards for annual mean values was seen as a serious problem in many
urban and traffic areas. (See Figure 3)

Ozone (Q) concentrations showed, moreath for any of the other pollutants, a
pronounced yeato-year variability which made it difficult to identify a trend. In
2008, both the health and the ecosystem related target values were exceeded
frequently and widely across Europe.

Carbon monoxide (COJevels were generally below the limit value even if some
incidental exceedances were observed, as concentrations had already decreased
during the previous decade. Similarlpenzene(Ce¢Hg) concentrations were in
compliance with the limit values except for a limited number of traffic hotspot
situations.

Lead (Pb)air pollution exceedances were observed in a limited number of Member
States, but appeared to be local issues &@ityilarly, arsenic (As), cadmium (Cd),
andnickel (Ni) air pollution was generally low: at a majority of the sampling points
the concentrations were below the lower assessment threshold. Still, limited
exceedances at between 2% and 7% of the stations were reported.

Benzo(a)pyrene(BaP) target values were exceeded at more than one third of the
sampling points, mainly those located at (sub)urban background stations.

-*
s deira 5.

Figure 31 Annual mean concentration map of RNleft), NO, (right) in 2008
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3. |IMPLEMENTATION /STATE OF PLAY

3.1. Air quality monitoring

Across the EU, Member States have established more tB86 #onitoring stations,
with more than 1®00 sampling points to measure specific pollutants, see Table 2.

Table 27 Number of sampling points per pollutantdaiotal monitoring stations (which
may contain multiple sampling points), as reported by Member States for the yedr 2017

Monitoring

Sampling points per pollutant

Benze | Pbin Asin BaPin
ne PMj_O PM10 PMlo

Stations per
Member State

PMy  PMgys

AT 187

BE 218 66 70 37 119 38 18 32 28 28 19 28 28
BG 43 40 9 30 25 20 18 20 9 4 13 10 )
CY 5 3 4 3 3 g g 1 2 2 1 2 2
Cz 149 121 70 46 68 60 15 34 42 42 39 42 42
DE 606 502 219 130 559 275 93 130 99 103 114 103 103
DK 13 8 10 3 13 8 5) 3 g S 2 3 S
EE 9 11 7 9 9 9 7 4 ) ) 5 5 )
EL 26 27 14 11 23 20 12 7 2 2 2 2 2
ES 610 464 242 423 497 435 194 108 122 123 89 123 122
Fl 61 41 17 12 31 17 1 2 1 4 8 4 4
FR 651 391 157 164 443 345 28 71 59 54 53 54 51
HR 22 13 10 8 13 15 4 3 2 2 3 2 2
HU 36 25 12 24 24 17 21 11 = 7 19 5 2
IE 30 16 9 12 14 12 4 2 4 4 4 4 4
IT 663 509 265 247 582 327 211 226 126 129 146 128 125
LT 18 15 7 14 17 14 9 3 5) 5) 5 5 5)
LU 8 6 7 3 7 ) 3 1 1 1 1 1 1
LV 12 6 5) 6 8 7 1 6 5) 5) 5 5 5)
MT 4 3 4 3 4 4 2 2 3 3 1 3 3
NL 82 68 47 14 73 46 10 10 1 1 3 1 1
PL 278 288 111 141 141 119 83 49 83 81 135 81 80
PT 65 59 18 29 52 47 14 3 - - - - -
RO 144 92 17 141 115 94 106 65 55 32 54 47
SE 141 75 40 33 114 45 12 22 4 4 - 4 4
Sl 21 18 4 7 9 12 4 2 5) ) 3 5 )
SK 38 32 32 14 25 16 13 11 4 4 4 4 4
UK 192 75 81 27 153 76 7 38 24 24 32 24 24

Total [4832 3130 1543| 1.660| 3.289 2197 924 887 | 707 690 736 716 692
For comparison, number tiftal sampling points per pollutant for which data was reported for the year200
2694 540 | 2144 | 3140| 2166 1313 707 624 637 637 637 637

This monitoring network provides reliable, credible and comparable information on air

quality. It increasinglydoes so in real time, with more tharb@) monitoring stations
providing the Eur opean -tethavti er0 ndreetna . AMcrne ya m
this information is made available also online, including on Heeid devices, for

example via the EuropearirQuality Index?*

As regards the placement of monitoring stations and sampling points, the AAQ
Directives give the competent authorities in the Member States a certain margin to adapt
the placement of sampling points to local circumstances, but onlnwiit limits set by

the AAQ Directives. Section 5.3 discusses the effectiveness and efficiency of the
monitoring network in further detail.

2 nttps://tableau.discomap.eea.europa.eu/t/Aironline/views/Contenirestatshed/80O- 1yearnpollutants

% ETC/ ACC Technical paper 2010/1. 6The state of the air gt

31 nhttp://airindex.eea.europa.eu/
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3.2. Air quality standards

The AAQ Directives have established a set of EU air quality standards, which have
enterel into force in 2005, 2010, 2012 and 2015 respectively. The latest available data as
published by the European Environment Agency via its annual air quality report for
Europe shows that widespread exceedances of EU air quality standards of key pollutants
continue to have significant impacts on the health of EU citiZens.

For particulate matter (PM), in 2017, 23% of all reporting sampling points and
17Member States reported exceedances of the daily limit values established by EU
legislation: this translates into leaving 17% of the urban population exposed to
exceedances for Ply(note that when compared against WHO Air Quality Guidelines,
this number increases to approximately 44% of the urban population), see Figure 4a.

For fine particulate matte(PM,s), in 2017, 7 Member States reported exceedances
above the EU annual limit value. The share of the urban population exposed to
exceedances above the annual limit value is 8% compared to EU air quality standards,
but 77% compared to WHO Air Qualiyuidelines, see Figure 4b.

For nitrogen dioxide (Ng), in 2017, around 10% of all reporting sampling points and
16 Member States, reported exceedances above EU air quality standards: including in
more than 130 cities across the EU. This leaves approxim@té of the urban
population exposed to annual concentrations above the limit value, see Figure 4c.
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Figure 4a i Percentage of monitoring stations for particulate matter 0P Mith
exceedances above the daily limit value (columns, left axis)higheést number of days

with exceedances (points, right axis shows number of days above the daily limit value),
as reported for each Member State for 2008 and Z017.

 EEA Report 10/2019i26RA9rr@gpalidy in Europe

% Data for Cratia shows 2013 (i.e. not 2008) and 2017. Data for Malta shows 2009 (i.e. not 2008) and
2017. Note that for some Member States, for example Poland, this figure also reflects significant
changes in the air quality network, in particular adding of new siio areas of exceedances (thus
increasing the number of stations above the limit value between 2008 and 2017). The dashed line
depicts the number of days for which exceedances of the daily limit value are permissible under the

AAQ Directives. Member Stat are sorted according to maximum number of days reported in 2017.
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Figure 4b 1 Percentage of monitoring stations for fine particulate matter sPith
exceedances above the annual limit value (columns, left axis), and highest concentration
(points, right axis shows pgf) as reported for each Member State for 2008 and 2017.
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Figure 4c i Percentage of monitoring stations for nitrogen dioxide, ,,N®@ith
exceedances above the annual limit value (columns, left axis), and highest concentration
(points, right axis shows pgf) as reported for each Member State for 2008 and 2017.

Note that this does not take into account the possible subtraction due to natural sources or winter
sanding/salting.
% Data for Croatia shows 2013 (i.e. not 2008) and 2@k#a for Romaia shows 2010 (i.e. not 2008)
and 2017 Note that for some Member States, for example Poland, this figure also reflects significant
changes in the air quality network, in particular adding of new stations in areas of exceedances (thus
increasing the numbef stations above the limit value between 2008 and 20Nate that this does
not take into account the possible subtraction due to natural sources or winter sanding/salting. The
upper dashed line depicts the annual limit value (40 pg/m3); the lowerddhsbedepicts the WHO
Guidelines (20 ug/m?). Member States are sorted according to highest exceedance reported in 2017.
% Data for Croatia shows 2013 (i.e. not 2008) and 20&fa for Cyprus and Malta shows 2009 (i.e. not

2008) and 2017. The dashed lidepicts the annual limit value (which is identical to levels
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Also, exceedances above the ozone target value and théetom@bjective cotinue to

be widespread and persistent. In 2017, 20% of all reporting sampling points and
17Member States reported exceedances above the target values. It is also worth noting
that exceedances reported for ozone vary significantly from year to yeais pelthtant

IS particularly sensitive to changes in meteorological conditions. The share of the urban
population exposed to exceedances above the annual target value is 14% when compared
to EU air quality standards, but 97% when compared to WHO Air Qualitdelines.

For several other pollutants, exceedances occur only in isolated instances. In 2017,
exceedances were reported for only two sampling points for sulphur dioxide (in
Bulgaria), for one sampling point for carbon monoxide (in Sweden), for Hanepling

points for benzene (in Belgium, Romania and Spain), and none for lead. In the same year,
only a limited number of exceedances were reported for arsenic (six sampling points),
cadmium (two sampling points), and nickel (five sampling points).

Airpol  uti on also damages vegetation and aff e«
grow. The most harmful air pollutants in terms of damage to ecosystems are ozone,
ammonia, nitrogen dioxide and sulphur dioxide. In particular, air emissions of sulphur
dioxide, ammonia and nitrogen dioxide affect water, vegetation and soils through
acidification and eutrophication, with adverse effects on flora and fauna, leading to
reduced capacity of ecosystems to provide fundamental services such as nutrient cycling,
cabon cycling and water provision, on which the ecosystems and human life depend.
73% of EU28 ecosystem area remains exposed to air pollution above eutrophication
limits.*® Increased grountével ozone causes damage to plants, leading to reduced
agriculturalyields, ecosystems damages and, ultimately, reduced air filtering capacity of
the vegetation overall.

3.3. Air quality reporting and information

Member States send validated data to the Commission once a year, and continuously
transmit upto-date (near redime) air quality data. Reporting obligations include
monitoring data and information about sampling points and assessment methods,
exceedancsituations and alerts, about contributions from natural sources, road sanding
and salting, about air quality plans and measures.

Since 2013, the requirements for the reciprocal exchange of information and reporting on
ambient air quality are governed byplementing Decision 2011/850/EtAccordingly,
data is by now submitted viareporting through the Reporting Obligation Database

recommended in the WHO Guidelines. Member States are sorted according to highest exceedance
reported in 2017.

% EEA Report 10/2019i26A9rregpattidy in Europe

37 UNECE Air Conventior{Convention on LofRange Transboundary Air pollution), Geneva, 1979.

% Implementing Decision 2011/850/EU laying down rules as regards the reciprocal exchange of
information and reporting on ambient air quality applies singariuary 2014 (i.e. for datdbserved in

2013).
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(Central Data Repository) of the European Environment Information and Observation
Network (EIONET), hosted by the EuropearvEEonment Agency.

In this manner, all Member States reporformation on zones and agglomerations
(6Datafl ow B6), on assessment regi mes (
(6Datafl ow DO) , on primary validateed ass
attainment of envi r on me3ha6 aMember [Slatesc(status ms ( 6 D«
May 2019) report primary upp-d at e assessment data (6Dat af
12Me mber St ates reported alisseesecbod®3. | ed dat a

6D
es

Where ad when applicable, Member States also report information on air quality plans
(6Dathkd&) ,owon source apportionment (6Dat afl
attainment yéaon( mPasaflksw( 6Datafl ow Ko) .

Based on the data reported by Meml&tates, the European Environment Agency
provides online access to all reported air quality data, statistics and maps, and publishes
an annual air quality report summarising key findings. It also provides access to this data
via online information servigesuch as the European Air Quality Index (see Figure 5).

| . San W waz v . - s "

alrindex. eea europa.eu (v} alrindex.eea.europa.eu ()

= 5 1] = 29

’_ 3 g October | | z:.. October
~ e 2018 | | = 2018
\._.,‘.._.o

Figure 51 The European Environment Agency publishes annual air quality reports (left)
and hosts an online European air quality index with-negitime data (right}

3 http://agportal.discomap.eea.europa.eu/products/submissiaitoring/datamonitor-all-excepte2a/

40 http://airindex.eea.europa.eu/
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Figure 6 Visits to EEA air quality website pages 2008 to 2018. (Source: Data provided
by the EEA on 9 May 2019)

This information has been increasingly made available, and accessed by a wider public.
EEA website traffic monitoring data (see Figure 6) shows thatuh&ber of visits to the

EEA air quality website pages has increased substantively since 2008. Nevertheless,
Eurobarometer surveys consistently indicate that a majority of citet@hslo not feel
informedabout air quality issues in their countrise€Annex 10 to this SWD).

In addition to the official air quality data and information that is made available to a
wider public at EWJevel and by national authorities, the availability and popularity of so
called lowZ cost air quality sensors has increasedr the few past years. The current
generation of lowcost sensors, however, tends to deliver measurements of lower data
quality than monitoring carried out in accordance with the AAQ Directives.

Recently, citizen science monitoring campaigns haveesséally used lowcost sensors
to increase public awareness and public engagement on air quality issues (Box 2).

Box 271 Curieuze Neuzen

The Curieuze NeuzefCurious Noses) project is an example of a citizen science project in which
citizens measured aguality using NQ passive sampling tubes in Flanders in Belgium. The

project involved 2MO0 citizens who measured the air quality near their own houses in the |spring
of 2018. The results of this project have been visualisbti://curieuzeneuzen.be/

3.4. Air quality plans and Member Statesdé m

When and whereancentrations of pollutants in ambient air exceed the relevant target
values or limit values, the AAQ Directives require Member States teloj@air quality

plans and/or take appropriate measures (depending on the pollutant), so that the related
target values or limit values are achieved in the respective zones and agglomerations, and
that exceedance periods are kept as short as possible.

In line with the principle of subsidiarity, the choice of measures is left to Member States,
to ensure that these are appropriate and-eftsttive within the specific context of
respective local and national circumstances. Generally speaking, such mehsulds

4 JRC 2017. O6Measur i rcg saisr speonlsloutsibon wi th | ow
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be guided by the principles that guide environmental action in the EU, i.e. that action
should be based on the precautionary principle and on the principles that preventive
action should be taken, that environmental damage should as a prioritgtibedret
source and that the polluter should pay.

Air quality plans are required to clearly localise the excess pollution, provide an
assessment of the pollution situation, list and quantify the main emission sources
responsible for the pollution and prde details of those factors responsible for the
exceedance, and detail possible measures for the improvement of air quality. Measures
adopted with a view to reducing pollution need to be described, including with a
timetable for implementation as well astimates of the improvement in air quality
planned?

Appropriate measures need to address the main emission sources at different
geographical scales (see Annex 5 to this SWD). In general, looking at the EU as a whole,
air pollutants mainly stem frontransport, both road and nooad transport; the
commercial, institutional and households sector, including residential heating; energy
production and distribution; energy use in industry; industrial processes and product use;
agriculture; and waste (se@#tre 7 for details per pollutant).
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Figure 77 Contribution to EUJ28 emissions from main source sectors in 2016

42 Annex XV of Directive 2008/50/EC specifies the details to be provided in air quality plans.

“ EEA Reportirqualityl@uropa 2 @A8 report 6.
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Air quality plans shall be reported to the Commission no later than two years after the
exceedance occurred. For the period 20130tb7, via the @eporting system hosted by

the EEA, almost 300 air quality plans for 20 Member States have been réported.
Member States also report source apportionment where exceedances occur, as well as
measures adoptétl.The Joint Research Centres Isost Catalogue of Air Quality
Measuresto showcase a selected number of successful and less successful air quality
measures to inform better implementation.

An analysis of the different types of measures and plans to improve air quality that were
officially reported from 2014 to 2016 indicates that most of these address particulate
matter and nitrogen dioxide, corresponding to the limit values most commonly

exceeded® The majority of individual measures taken address the transport sector,

although they focsimainly on road transport compared to-noad transport.

3.5. Ongoing infringements point to implementation gaps

The European Commission has worked intensively with national authorities throughout
the past years, even before limit values entered intoefoto steer progress in
implementation, and help deliver compliance with air quality legislation. This has been
done alongside the Commission using légal powers: where exceedances and- non
compliance persist, infringement procedures have been iniatkgursued.

As of October 2019, 32 infringement procedures against 20 Member States remain
pending:

1 15 cases for persistent particulate matter {ffMxceedances (Bulgaria, Czechia,
Germany, Greece, Spain, France, Hungary, Italy, Latvia, Portagkind, Romania,
Sweden, Slovakia and Slovenia);

1 14 cases for persistent nitrogen dioxide ¢IN@xceedances (Austria, Belgium,
Czechia, Germany, Denmark, France, Greece, Spain, Hungary, Italy, Luxembourg,
Poland, Portugal, and the United Kingdom);

1 one caséor persistent sulphur dioxide ($)Gexceedances (Bulgaria); and

1 two cases for shortcomings related to air quality monitoring (Slovakia and Romania).

Of these, for eleven cases the decision has been taken to refer these to the Court of
Justice of the EUThree cases have received a recent ruling: in 2017, 2018 and 2019,
respectively, the Court of Justice of the EU delivered judgements in the cases on

“ EEA Report 6/2018. O6European -20léed pmosisdiesn amvexp
of the categories of emi ssion sources (in its Ap

institutional and househod s & i ncl udes residenti al heating.

4 Data extracted frorhttp://aideh.apps.eea.europa.eu

4 Seehttp://aidei.apps.eea.europaandhttp://aidek.apps.eea.europa.espectively.

47 Seehttps://fairmode.jrc.ec.europa.eu/meascaéalogue/

““ EEA Briefing 9/2018. 6 bmperacswirregs B werpope desd aiyr copwanltir
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exceedances of PMin Bulgaria and in Poland, and for NGn France? These
judgements confirm the Europen Commi ssionods vi ew that pe
require the Member States concerned to take more effective measures

The European Court of Auditors has recommended to accelerate enforcement by the
Commission, as infringement cases have been taking betswea@nd eight years from

the initial exceedance to a referral to the Court of Justice of the EU, and have not yet
ensured compliance with the AAQ Directivés.

Furthermore, there have beanmerous, often successful, proceedings before national
courts bought by NGOs demanding the elaboration or implementation of appropriate air
quality plans*

4% For an overview of closed and pending cases before the Court of Justice of the EU, see Annex 6 to this

SWD. See case-€88/15 for Bulgaria, case-836/16 for Poland and case836/18 for France.

0 European Court of Audits Special Report on Air Pollution. See section 1 of Annex 9 to this SWD.

®1  SeeAnnex 6 to this SWD for an illustrative overview of clean air cases before national courts.
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4. METHOD

4.1. Process and methodology
Evaluation questions

This fitness check was guided byRaadmafr that outlined issues, looking in particular

at the five evalation criteria outlined in the Better Regulation agenda. This translated
into five overarching evaluation questions on the criteria of relevance, effectiveness,
efficiency, coherence and EU added value. A sixth evaluation question specifically
looked at lhe effectiveness and efficiency of air quality monitoring.

(1) Do the AAQ Directives still set appropriate objectives, address the most pressing air
pollutants, and set meaningful standards to protect human health and ecosystems in
accordance with evolving saitific understanding®Rglevancke

(2) To what degree have the AAQ Directives acted as an incentive to implement
effective measures to improve air quality, and thus reduce the adverse impacts of air
pollution? Effectivenegs

(3) To what degree are the monitoriagd reporting approaches mandated by the AAQ
Directives (and their respective implementation) fit for purpogdfe¢tiveness and
efficiency of air quality monitoring

(4) To what degree do the benefits of improved air quality justify the costs of improving
air quality? Are there significant differences in costs (or benefits) between Member
States, and if so, what is causing thei@ffigiency)

(5) Are the AAQ Directives coherent internally, with other EU Clean Air policies, with
other EU legislation (e.g. on trarsp, energy, agriculture or nature protection), and
with international commitments€0herencg

(6) To what degree have common EU air quality standards and comparable monitoring,
reporting and assessment regimes enabled Member States to take successful action
beyond what would have been possible without EU actiBl?added valuge

To inform the responses to these six evaluation questions a separate support study
analysed a total of ten more detailed evaluation-jsyuestions which were derived from

the above six (i.e. one on relevance, one on effectiveness, four on efficiency, two on
coherence and two on EU added value). For the responses provided in thigdskafiy
Document the evidence collated under these ten evaluatior) (pudstions has been
summarised for each of the six questions listed ab®ez Annex 3 to this SWD.

2 https://ec.europa.eulinfo/law/betiergulation/initiatives/are01 73763998 _en

» COWl et al. (2019). 6Supporting the fitness chec
(2008/ 50/ EC, 1ReOr0oetd f1t0err/ ErCe foe rdryed ntft@rans n@Su php ar tFi ¢ tnie
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Information and data gathering

The support study helped gather information ateda through different channels,
including several means to solicit stakeholder views

Literature review and legal analysig\n extensive literature review was undertaken,
through the support study (which analysed more than 600 sources of evitdande)
outside of it, analysing relevant reports and studies, academic literature, position papers
published by experts, stakeholder opinions, legislation at EU and Member State levels as
well as other relevant sources. The review contributed to establishingsé#imband the
implementation state of play and to collecting information on all evaluation questions. It

al so benefited from sever al ot her institut.

fitness check, in particular reports by the European Gdukuditors® and the European
Organisation of Supreme Audit Institutions (EUROSAI).

Analysis of reported datafhe support study gathered relevant information from the air
quality eReporting database managed by the European Environment Agency. The
datdbase gathers air quality information reported by Member States, such as on
assessment regimes, attainment of environmental objectives, air quality plans and
measures, which informed the assessment of the effectiveness and efficiency criteria (see,
in particular, Appendix E to the support study).

An open public consultationf EU stakeholders was published online in 2018, open to all
interested parties (citizens, companies, NGOs, research institutions, public authorities)
for 12 weeks (from May to July 201,8nd translated into all official EU languages. It
consisted of both closed and open questions covering all evaluation questions. It also
allowed for position papers to be uploaded. The open public consultation generated 489
responses, with respondenterr 27 of the 28 EU Member States. The number of
responses, below 500 respondents, provides an illustration of stakeholder perspectives,
but by itself does not allow for a conclusive analysis (see Annex 2 to this SWD).

A targeted questionnaireas senttoge pr esent ati ves of public
(approximately 160 contacts at national, regional and local level); national and EU level
NGOs (around 100 contacts); industry and trade representatives (around 80 contacts at
national and EU levels); remeeh institutes and universities (around 180 contacts), with
more than two months for sending responses. 43 responses were received from all types
of stakeholders consulted, which were used in all aspects of the evaluation (see Annex 2
to this SWD).

Two dgakeholder workshopsook place on 18 June 2018 and on 15 January 2019,
respectively, with higHevel representatives from the Commissioithe workshops

*  Support study informing this Fitness Check, Appendix C.

5 European Court of Auditors Special Report on Air Pollution. See section 1 of Annex 9 to this SWD.

® EUROSAI Joint Report on Air Quality. See section 4 of Annéx this SWD.
> The agendas and summaries are available online.

18 June 201&https://ec.europa.eu/info/eventskstholderworkshopsupportfithesscheckeu
ambientair-quality-directives2018jun-18_en

15 January 201%ttps://ec.europa.eu/info/events/secatakeholdemworkshopsupportfithesscheck
euambientair-quality-directives2019jan-15-0_en
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provided the opportunity to gather feedback on the approach taken, the sources of
information, and thereliminary results of the analysis. In addition, four meetings of the
Ambient Air Quality Expert Grougathering representatives from EU Member States
provided opportunities to inform and discuss the fithess check, from January 2018 to
April 2019 (see Anexes 1 and 2 to this SWD).

Severcase studiesvere conducted in Bulgaria, Germany, Ireland, Italy, Spain, Slovakia,
and Sweden, based on extensive desk research and interviews with relevant authorities
and stakeholders. The case studies investigatedaselmrensions of the analysis, such

as the impact of governance systems on air quality monitoring and assessment, good
practices and implementation challenges (see Annex 11 to this SWD).

Bespoke modelling and computatiofer the analysis of the efficien criterion, and in
addition to the sources of information presented above (which informed mostly the
analysis of the costs), the support study undertook specific computations based on
previously published methodology, in order to estimate some of thid heaefits of the

AAQ Directives and some of the damage costs to society in case of their insufficient
implementation. The precise steps of these computations are described in Annex 3 to this
SWD.

4.2. Limitations and robustness of findings

Each source fonformation had its own set of limitations but combining those sources
has allowed to minimise the impacts of the limitations on the reliability of the analysis.

The reliability of the extensive body btferature that has been reviewed is high as the
studies and reports used were pemirewed. However, it has to be noted that some
evaluation questions were subject to more abundant literature than others. This limitation
applies specifically to the efficiency criterion, for which it has proved diffitulfind

studies exactly fitted for the analysis under this fithess check (in terms of coverage,
timeline etc.), hence also limiting the availability and reliability of baseline data.
However, costs and benefitsd esoughntot es st e
similar) exercises were also considered, be they from the OECD or from previous
Commission work. On the other hand, tealysis of legal documentss provided a

high level of confidence, based on case law, infringement cases as well as secondary
literature (e.g. reports or academic literature) analysing these aspects.

The information gathered through tB€A reporting databases deemed very reliable

due to extensive quality checks both by Member States and the European Environment
Agency; it alowed establishing trends and patterns of implementation across Member
States, which were then complemented by more specific information from other sources.

As it is the case with any such consultation, the results frorpubkc and stakeholder
consultagions undertaken during this exercise should not be regarded as necessarily
representative of the general population. Having said that, it should be noted that views
were expressed from a sufficiently large variety of stakeholders in order to provide usefu
and illustrative information. Limitations of representativeness were also counterbalanced,
as much as possible, through the information gathered through other sources. In
particular, the case studies, although representative only of specific casedggrovi
useful complementary information for exemplification.
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Most of the limitations in the analysis relate to #@féiciencycriterion and these are
clearly highlighted throughout the support study and this Staff Working Document.
Despite attempts to gatherformation through several channels (targeted questionnaire,
case studies, literature review), data availability on costs and benefits for the periods
before and after the implementation of the AAQ Directives is poor. This difficulty, also
recognised ithe EUROSAI report can be explained by the fact that many measures
affecting air quality originate from other policy areas (such as congestion reduction,
acting on energy poverty) and that measures put in place in air quality plans also deliver
co-benefts to other policies (such as decarbonisation). It is therefore difficult to isolate
the costs and benefits that should be attributed exclusively to the measures stemming
from the AAQ Directives (and this information is not available at regional or Member
State level).

In addition, and although they are based on a-esthblished methodology, including
peerreviewed modelling approaches, the calculations undertaken in the support study to
estimate the social costs and benefits have several limitationso doe need to base the
modelling on assumptions when there is uncertainty on some actual parameters (see
Annex3 to this SWD for more details on the modelling and its limitations). Therefore,
the quantification of the impacts done for this fithess clstduld not be considered as
exact numbers, nor used for direct comparisons. However, the information gathered is
sufficient to draw conclusions on trends and orders of magnitude of socioeconomic costs
and benefits.

Overall, and despite the limitationsegented above, the analysis underpinning this
fitness check is sufficient to formulate answers to the evaluation questions. As regards
monetized costs and benefits of air pollution, and of measures taken to improve air
quality in particular, it is unlikelythat further analysis based on available data would
yield considerably different results or significantly influence the overall findings.

8  EUROSAI Joint Report on Air Quality. See section 4 of Annex 9 to this SWD.
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5. ANALYSIS AND ANSWERS TO THE EVALUATION QU ESTIONS

5.1. Relevance

Evaluation question: Do the AAQ Directives still set appropriate objectives, address
the most pressing air pollutants, and set meaningful standards to protect human
health and ecosystems in accordance with evolving scientific understanding?

Overall response:Air pollution is of high concern to citizens across the EU. The level of
concern has increased and become more acute over the past decade. This translates into a
clear and increasing expectation for policy to act where air quality is goegntific
evidence of the harmful effects of the air pollutants covered by the AAQ Directives has
been further consolidated and increased (and there is robust scientific evidence |that the
pollutants covered have harmful effects).

All of the air pollutants covered by the Directive continue to be relevant, as [their
respective harmful effects are confirmed. Europeans continue to be exposed to
widespread and persistent excess concentrations of particulate matter, nitrogen dioxide,
benzo(a)pyrene and ozonEor other pollutants only local or occasional exceedapces
have been reported over the past years: in such cases the known harmful effects still
make continuous monitoring relevant, also to ensure that no new exceedances occur. The
AAQ Directives sets uppeand lower assessment thresholds, and thus offer scope to
address pollutants differently depending on their expected risk of exceedances (allowing
for a proportionate approach to monitoring and to when and where measures are taken).

The air quality standds established by the AAQ Directives for some pollutants are not
as stringent as recommended by the Worl d
Scientific evidence points to serious adverse health effects at lower concentration levels
than set bythe EU air quality standards for several air pollutants, most notably for
particular matter, sulphur dioxide, benzene and benzo(a)pyrene (and to a lesser degree
also for groundevel ozone).

This results in a dichotomy: on the one hand for a number pbHutants the air quality
standards as set by the AAQ Directives fall short of scientific recommendatioris and
public expectation$ while on the other hand the persistent exceedances of the durrent
air quality for at least one pollutant in a majorityMémber States point to substantial

sociceconomic and/or political challenges in reaching the objectives agreed a decade
ago.

What is the issue?

The overarching objective of the AAQ Directives is to protect citizens from the adverse
effects of air pollutio and reduce it to levels which minimise harmful effects on human
health, paying particular attention to sensitive populations, and the environment as a
whole. Central to this is the establishing of common maximum concentration levels, or
air quality standrds, for harmful substances in the ambient daking into account the
relevant guidelines and recommendations by the World Health Organization.

The AAQ Directives set air quality standards for a total of 13 air pollutants, namely for
sulphur dioxide $O,), nitrogen dioxide (N@ and nitrogen oxides (N particulate

matter (PMo and PMjs), ozone, benzene, lead, carbon monoxide, arsenic, cadmium,
nickel, and benzo(a)pyrene, to be attained by 2005, 2010, 2012 or 2015, depending on
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the pollutant. Thesstandards take the form of limit values, target values, critical values,
alert thresholds, information thresholds or long term objectives (see Table 1 and Box 1).

But do the AAQ Directives still tackle the most pressing air pollutants, and do they do so
at the appropriate scale and at meaningful levels? Has scientific understanding evolved to
now indicate that some pollutants are more harmful, or less harmful, than understood at
the time the AAQ Directives were adopted?

What are the findings?

Air quality continues to be a major health and environmental concern to the citizens of
the EU (see stakeholder views below). This perception continues to be fully in line with
the available scientific evidence. There is an extensive and continuously expanding body
of clinical, toxicological, and epidemiological studies that conclusively document the
adverse health effects of air pollution.

The scientific evidence base available prior to the adoption of the AAQ Directives was
authoritatively summarised by the World &in Organization in its Air Quality
Guidelines from 2006 (See Box B)This was an important consideration in setting the
standards, along with information on the technical feasibility of meeting different
standards, and their costs and benefits.

Box 37 The Air Quality Guidelines by the World Health Organization

A first edition of the Air Quality Guidelines for Europe was published by the World Health
Organization in 1987. Since then, new data and developments in risk assessment methodology
have informedupdates and revision of these guidelines. The most recent edition of Air Quality
Guidelines by the World Health Organization was published in 2006.

For this most recent edition, the World Health Organization established a steering group to advise
and led the guideline development process, and recommended experts in epidemiology,
toxicology, air quality exposure assessment, air quality management and public policy to draft
the guideline document. These were subjected to both internal and externakrexipert It is
worth noting that these guidelines are not conceived as standards nor legally binding critefia.

Since 2006, the evidence base for adverse health effects related t@stidongterm exposure
to air pollutants such as particulate mattéirogen dioxide, and ozone has expanded fufthger.
Accordingly, in 2016, the World Health Organization initiated work towards the update of the
Air Quality Guidelines. This work will conclude with the provision of -topdate
recommendations in the early 2322

The scientific evidence base has evolved further, and has been reviewed periodically: in
2013, for example, the World Health Organization provided an extensive review of
evidence on health aspects of air pollution confirming their existing guidellitned.
review highlighted in particular additional evidence on the chronic impacts of particulate

* World Health Or ganiitgGuiddimesiG( @8bab) Update DOALDH.
® World Health OrganizatiofiG(aeabab)upodoate DOAEOHLY Gui
® World Health Organization (2013). O6Review of evide

52 https://www.who.int/newsoom/factsheets/detail/ambiefibutdoor}air-quality-andhealth
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matter, nitrogen dioxide and groutel/el ozone. Looking at the specific pollutants that
contribute to outdoor air pollution, scientific evidence has growtherharmful effects

of the pollutants the AAQ Directives address. By contrast, no scientific evidence that any
of the pollutants covered have only a limited adverse effect has been idefitified.

It is also worth noting that, in 2013, the InternatioAgency for Research on Cancer
classified outdoor air pollution as carcinogenic to hunians.

As for pollutants currently not covered, there is a growing body of research suggesting
the relevance of considering various components of particulate matterasuaack
carbon or ultrafine particles (see Box 4). In 2013, the World Health Organization
concluded that the scientific base at the time was too weak to lay down a guideline value
for black carbon or ultrafine particles, but that it would need to beuegsr review. To

date the World Health Organization has not suggested guideline values for additional air
pollutants.

Box 471 Ultrafine Particles

There is increasing, though limited epidemiological evidence of adverse health impa
ultrafine particle s mal | er than 0.1 em) in ambient
organs, and recent systematic literature reviews point to -&hort association with
cardiorespiratory health, including pulmonary and systemic inflammation, as well aslthmeoii¢
the central nervous system. For other adverse health outcomes, the evidence on heal
remains inconclusive or insufficieftt.

acts of
air . St

N

n)

h effects

To establish a correlation with ilinesses is difficult due to the limited availability of specific
expressedn terms of numbers per cubic meter or as ultrafine particles {fPMhich does no
allow to conduct targeted epidemiological studies. The risk linked to such particles is h

potentially growing, due to the evidence of modern combustion enginéingriarge numbers

of extremely small particles whose mass is extremely limited while their capacity to penett
circulatory and nervous systems is enhanced by their size (as small as 2.5nm).

However, available data would still be insufficient ta¢ sendards: more research efforts
needed in this area. In particular, several expert bodies have recommended to enh
continuous monitoring of ultrafine particle concentrations in ambient air, including in the vi

data,
[
pwever
D

ate the

are
ance the
cinity

of major airports?®

The pdlutants addressed by the AAQ Directives thus have been and continue

to be

relevant substances for which concentration levels are to be regulated. Whether this has

63

Worl d Health Organizationa(2Gl3aspedc¢Rasvioédwa

8  hitps://www.iarc.fr/wpcontent/uploads/2018/07/pr221_E.gdEcessed 8 May 2019).

off e@oil da

® World Health Organization (h0h3pecdtRewifewmiof povil de
recent reviews, see for exampl®h | wei n et al (2019) . 6Heal th =effe
systematic |literature review update of & demi ol oc
Similarly, see foe x ampl e, Umwel tbundesamt (2018). O6éHealth Ef
% See for exampl e: Anses (2018). 6 P ¢dentificaiont s A ®mer

catégorisation et hiérarchisation de polluants actuellement non réglementés poueillasce de la

gual it ® Sondarly| see fiorr eéxample, Air Quality Expert Group to the Department for
Environment, Food and Rural Affairs, Scottish Government, Welsh Government and Department of
the Environment in Nord hRarmt ilaledsan(dURKR)0 1i8n .t el UK éa.
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been done at the levels recommended by scientific evidence in general, or by the Air

QualtyGui del ines of the World Health Organi za:
Guidelinesd hereafter) in particular, depen

In 2018, the European Court of Auditors emphasised that some of the air quality

standarde st abl i shed by t h eare bhuch eaker tham the WHOEB / 50/ E

Guidelines. Furthermore, the standards allow limits to be exceeded frequently and do not

include any shorterm (i.e. daily) standard for PMs, a very har mful ai

r

Healthpr of essi onal s support stricter standards

Similarly, the 2019 Special Eurobarometer on air quélishows that among those
respondents who have heard of EU quality standards, almoshiras believe that they
should be strengthened. A joiaty of the respondents also feels that air quality has
deteriorated in the past decade. The latter should however be understood against the
background of reported data showing that air quality has in fact improved over the last 10
years (see section 5.Z'his may mean that the above public perceptions of deterioration
could stem from air quality having gained more prominence in the public debate over the
past decade, at least partly as a result of the implementation of the AAQ Directives (see
in particdar section 5.6).

It should be kept in mind that the WHO Guidelines are not conceived as standards nor
legally binding criteria. They are designed to offer guidance based on expert evaluation
of scientific evidence that can be used by regulatory autl®@isea basis for setting
standards, taking into account local sepaitical and economic conditions and
prevailing ambient concentrations of air pollutdfits Scientific guidelines have to be
considered also against this context.

Nevertheless, modellingnalysis projects that with full implementation of the relevant
acquis, and the Directive on the reduction of national emissions of certain atmospheric
pollutants® in particular, the share of EU population exposed to fine particulate matter
(PM.5) concetrations over the WHO Guidelines value would decrease from 88% in
2005 to 13% by 2030 (see Clean Air Outlook, as summarised in Annex 8 of this SWD).
This puts the EU on a trajectory towards reaching levels as recommended by the WHO
for fine particulate ma&tr in large parts of the EU in a ten year perspective.

However, it should be noted that this #&¥el result hides disparities in pollutants
concentrations, across and within Member States, leading to some regions in the EU still

7 European Court of Auditors Special Report on Air Pollution. See section 1 of Annex 9 to this SWD.

Note that the WHO Guidelines make reference to both annual mean and daily mean concentrations of
PM, s, EU air quality standals set a limit value for annual mean concentration only.

%  See Section 2 of Annex 10 to this SWD.

® World Health Organization Regional Office for
guidelines: past, present and futured.

0 Note that public irgrventions, which aim at improving social welfare, depend not only on budgetary

constraints but also on the various historical, geographical and social contexts in which they take

place. Any public intervention decision necessarily reflects potentiabtenbietween various priority

interests (environment, health, but also employment, education etc.) of different societal actors.

" Directive (EU) 2016/2284n the reduction of national emissions of certain atmospheric pollutants.
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overpassing the WHO Guililees values in the 2030 modelling results (including
Northern Italy and Southern Poland). In thesses measures are deemed technically
feasible but not costffective under current economic and political assumptions, in turn
leading to a situation whetee WHO Guidelines would not be reached even in a 2030
projection without significant additional effort.

It is also worth stressing that, consistent with the principle established in Article 193 of
the Treaty on the Functioning of the European UnionA#€® Directives do not prevent
Member States to set more stringent standards in national legisla®rs the case, for
example, in Austria (for particulate matter (RMand nitrogen dioxide}he United
Kingdom (for ozongor Sweden (most notably faitrogen dioxidé.

Table 3 compares EU air quality standards with the WHO Guidelines and the standards
in place in other OECD countries. This shows alignment with WHO Guidelines in some
cases (such as for nitrogen dioxide) and large differences in otbes ¢such as for
sulphur dioxide). For fine particulate matter, the EU air quality standards are also above
those set in other OECD countries, while for most other pollutants EU levels are within
the range established in other OECD countries (i.e. higizer in some, lower than in
others).

Table 37 Comparison of EU air quality standards with WHO Guidelines and standards

PM 20 pg/ 40 pg/ - AU: 25; CH:20; NO:25

(annual LV)

PM o 50 pg/n? 50 pg/nt (35 days a year) | AU: 50; CH: 50 (3d); NO: 30 (30d)
(daily LV) NZ: 50 (1d); US: 150 (1d)

PM,¢ 10 pg/n? 25 pg/n? - AU: 8; CH: 10; CA: 10; JP: 15;
(annual LV) NO: 15; US: 12

PM, 5 25 pg/n? - - AU: 25; CA: 28; JP: 35 (2%);
(daily LV) US: 35 (2%)

NO, 40 pg/n? 40 pg/n? - AU: 57; CA: 32; CH: 30;

(annual LV) NO: 40; US: 101

NO, 200 pg/nt 200 pg/nt (18 hours a year) AU: 230; CA: 115; NO: 200 (18h);
(hourly LV) NZ: 200 (9h); US: 191 (2%)

SO, 20 pg/n? 125 pg/ni (3 days ayear) | AU: 213 (1d); CH:100 (1d); JP: 107
(daily LV) NO: 125 (3d)

SO, 500 ug/nt 350 ug/nt (24 hours a year) AU: 532 (1d); JP: 266; NCGB50
(hourly LV) (for 10 min) (24h); NZ: 350 (9h); US: 200 (1%)
o} 100 pg/nt 120 pg/nt (75 days in CA: 126; US: 140

(8-hour TV) 3years)

(*) Cells shaded in grey and using red font highlight where EU air quality standards diverge from WHO Guideli

Acronyms used in thitable: LV (limit value), TV (target value). Note: where standards applicable in selected
OECD countries have been established as S>dopthistablep ar
(**) Values in parentheses inthiscoludre not e t he number of O6permitted?o

AU (Australia): Standards and Goal established under National Environment Protection (Ambient Air Q
Measure, status of 25 February 2016, lsges://www.legislation.gov.au/Details/F2016C00215

CA (Canada): Canadian Ambient Air Quality Standards (CAAQS) established under the Canadian Environ
Protection Act, sebttp://airqualityqualitedelair.ccme.ca/en/

CH (Switzerland): alLuf tVererdnong &ont 16 Dezember 1985, inklusive Anderung vomAld.r i |
seehttps://www.admin.ch/opc/de/classifiedmpilation/19850321/index.html

JP (Japan} Environmental Quality Standards in Japaiir Quality. http://www.env.go.jp/en/air/ag/ag.html

NO (Norway): 6 Gr eenrsckive r for tiltako, as established i
https://lovdata.no/dokument/SF/forskrift/2608-01-931 (see Del 3)

NZ (New Zealand): Ambient air guality standards for contaminants under Resource Management (Ng
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Pollutant WHO EU air quality 6 Per mi t t| Selected standardspplicable in

Guidelines standards exceedances other OECD countries (**)
Environmental Standards for Air Quality) Regulations 2004 (SR 2004/309),
http://www.legislation.govt.nz/regulation/public/2004/0309/latest/DLM287036.html

US (United States of America):National Ambient Air Quality Standards (NAAQS) set by the Environme
Protection Agency under the Clean Air Act, séigs://www.epa.gov/criteriair-pollutants/naagsable

For particulate matter PMyg), the EU annual limit value is set at twice the level
recommended by the WHO Guidelines (i.e. 40 pigyersus 20 pg/ff). Meanwhile, for
the EU daily limit value, the AAQ Directives followed the WHO Guidelines (i.e. 50
ng/m*), however allowing for up to 38ays of exceedances per year having in mind
specific local geographical and/or meteorological conditions.

Forfine particulate matter PM, s), the scientific conclusions of the WHO Guidelines on

the evidence for a causal link between J2Mnd adverse h&éh outcomes in humans

have been strengthened since the adoption of the AAQ Directives. At the time, however,
the AAQ Directives did not follow the WHO Guidelines as regards the annual limit value
(25 pg/n? versus 10 pg/f). Furthermore, the AAQ Directivedid not establish a daily

limit value for fine particulate matter, whereas the WHO Guidelines here recommend 25
ng/m>. The AAQ Directives also established an exposure reduction target according to
which Member States need to secure a relative reductipendang on their starting
levels, and which calls for all appropriate measures to be taken to limit average exposure
to below a maximum of 18 pgfby 2020.

For nitrogen dioxide(NO,),”” the limit values set by the AAQ Directives align with the

WHO Guidelines (even though the hourly limit value may be exceeded in up to 18 hours

per year). In 2013, an extensive World Health Organization review noted thmed r e

studies have now been pubksh showing associations between kvagn exposure to

NO;and mortal it gnad nlbth anbrtabd lahgternysfudies have found

these associations with adverse effects at concentrations that were at or below the
current EU.Whierhis reviewadtad éhat éhere is scientific debate as to the

degree to which adverse effects are due to nitrogen dioxide per se (as the adverse effects

may be indicative of other traffic el at e d pol | ut auggess) thati t exp
consideratonshdud be given to | ow&ring the WHO Gui c

For ground-level ozone (@), the EU air quality standards for maximum dailh@&ur
mean concentrations is close to the WHO Guidelingé (ig/n? versus 10Qug/m®), but

this target value may be exceeded on mwenthan 25 days per year (averaged over three
years). The longerm objective is to not exceed this level at all.

2 Nitric oxide (NO) and itrogen dioxide (N@) are together referred to as nitrogen oxides,(NO

" World Health Organization (2013). O6Review of evid
g u e s t i Isthere@?y:newcvidence on the health effects of NO2 that impacthepcurrent limit
values? Are longerm or shortterm limit values justified on the grounds that NO2 affects human
health directly, or is it linked to other eemitted pollutants for which NO2 is an indicator substaGce?

™ Tropospheric (grountevel) ozoneis a secondary pollutant, which is not directly emitted into the

atmosphere, but is formed (and removed) via chemical reactions in the presence of sunlight, and

natural and anthropogenic precursor gases (mainly nitrogen oxide} fld@® vehicle and indusy

emissions and volatile organic compounds (VOCs) emitted by vehicles, solvents and industry). As a

result, the highest levels of ozone pollution occur during periods of sunny weather. At the continental

scale, methane (CHand carbon monoxide (CO) alptay a role in ozone formation. See also EEA

Report 12/ 2018, 2018 qrueagarttyd ifnorEufrwrptecher detail s ¢
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For sulphur dioxide (SQy), the daily limit value set by the AAQ Directives (12§/m°)

is considerably less stringent than the WHO Guideligs pg/n?). The hourly limit
value established by the AAQ Directives is closer to the WHO Guidelines for 10 minute
periods (500 pg/fhversus 350 ug/m).

For both lead and cadmium the annual limit value, and target value respectively
established by the A@ Directives are fully aligned with the standards recommended by
the WHO Guidelines, at 0.5 pgfand 5 ng/m, respectively. Also focarbon monoxide

the maximum daily $our mean limitvvalue of 10 mgm® matches the WHO Guidelines:
however, at EU levelhere is no air quality standard for one hour, which the WHO
Guidelines recommend to set3® mgm®.

For several other pollutantthe World Health Organization did not put forward Air
Quality Guidelines as such, but did provide estimated reference leastsl on excess
lifetime cancer risk of 1 in 10000. Forarsenicandnickel, the respective annual target
values of 6 ng/fhand 25 ng/mare close to the respective reference levels at 6.6°ng/m
and 20 ng/m Forbenzenethere is a somewhat largdiscrepancy, with an annual limit
value at 5 pg/ three times higher than the reference level at 1.7 figkor
benzo(a)pyrenthis discrepancy is even larger with an annual target value at £ agdm

a reference level at 0.12 ng/m

Generally speakingyver the past decade, there has been a downward trend for all air
pollutants for which the AAQ Directives have established environmental objectives (i.e.
EU air quality standards). Nevertheless, exceedances continue to be widespread and
frequent, for partulate matter, nitrogen oxides, ozone and benzo(a)pyrene. For other
pollutants exceedances tend to be rare or isolated occurrences.

This does not mean, however, that monitoring or achieving the standards set for these
pollutants is no longer relevant: thieealth risks remain, and when and where
exceedances occur, these need to be addressed. It can be argued that it is sufficient to
keep these pollutants ounder observationo.
mechanism for such a proportionate approadtereby pollutants that are expected to be

below welldefined assessment thresholds, can be covered by less extensive monitoring
regimes (see, for example, Article 6 and Annex V in Directive 2008/50/EC).

While the AAQ Directives provide a degree of flekilyi in relation to amending nen
essential elements of the Directives (which explicitly excludes the possibility to change
air quality standards as such), there are no specific mechanisms in the Directives laying
down an obligation to carry out a periodieview of the Directives with a view of
adapting them to the latest technical and scientific progress. Additional pollutants or
more stringent air quality standards can only be added by legistators.

Finally, Box 5 points to a number of provisionstieé AAQ Directives that have become
redundant since 2008. However, none of these directly affect the implementation of the
AAQ Directives in their current form.

> For the year 2017, reported data refers to exceedances for arsenic only at six sampling points across

the EU, for cadmium aiwo sampling points, for nickel at four sampling points, for carbon monoxide
at one sampling point, for benzene at three sampling points, and no exceedances for lead. See also
EEA Report 10/2019i20RA9rregpatidyfomn Ewurbolper detail:

34



Box 5- Provisions of the AAQ Directives that have become redundant

There are a number of pisions of the AAQ Directives that have become redundant over time.

This is the case with the provisions that contain a temporal component, prescribing the starting or
the ending date of an obligation. In the meantime, they either have been exhaustexlostha
relevance:

 Article 22, in connection with Annex XV, section B, of Directive 2008/50/EC, related tp the
postponement of attainment deadlines by up to five years and the exception from the
obligation to apply certain limit values until June 2011.

9 Article 32 of Directive 2008/50/EC, obliging the Commission to review in 2013 provisions
related to PMsand, as appropriate, other pollutants. This 2013 review has occurred.

1 Article 8 of Directive 2004/107/EC requiring the Commission to report by thee2@10 on
the experience with the Directive. A corresponding analysis has been prepared as pdrt of the
air policy review initiated in 201%.

9 Several provisions of Directive 2008/50/EC refer to margins of tolerance (allowed
exceedances of limit values erpsed in percentages) that were applicable until a certain date
(e.g. until LJanuary 2010 for nitrogen dioxide).

Views of stakeholders

Air quality continues to be a major health and environmental concern to the citizens of
the EU. Respondents to a Ebasometer survey in 2017 (with more than 27 000
respondents) highlighted o6air pollution
il ssues, with 46% including this issue |
named by 51%%

S5 O

Similarly, alarge majority of respondents to the open public consultation carried out in in
the context of this fithess check (489 respondents), noted that, in their view, air pollution
poses a concern to public health (94%) and the environment (88%) to a largergr a v
large extent. And an even higher number of respondents (95%) considered defining and
establishing of common EU standards to be important or very important.

The open public consultation also indicates that all the pollutants currently regulated by

the AAQ Directives remain relevant. The largest agreement was on the importance of

addressing nitrogen dioxide (94%) and fine particulate matter (93%). Stakeholders

highlight that the evidence about the health impacts of all the pollutants addressed by the
AAQ Directives has further developed over the last 10 years and, as a result, there is no
reason for EU law to stop regulating any of the pollutants currently addressed. One NGO
suggested that SAOs no longer relevant due to the implementation of stricted co

" SEC(2011)342. 61l mplementation of EU Air Quality |
revi ewb; see al so under pinning anal ysi s provi de
RicardbAEA, and TNO (2013) o6Review dbatupbkt Ai rDQuatttye

" For an overview of the stakeholder feedback, and details on views expressed by different stakeholder

groups in the open consultation, please also see Annex 2 to this SWD.

8 European Commission (2017). Special Eurobarometer @68t t i t udes of European ci

the environment 6. I n nine Member States dair pollu

namely in Malta, Bulgaria, Belgium, Poland, Greece, Croatia, Romania, Italy and France.
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combustion standards. Another respondent noted that there is no need to monitor lead,
nickel and carbon monoxide as frequently anymore.

Approximately 24% of the respondents to the open public consultation found the air
quality standards of the AAQ Dirtrees to be set at appropriate levels, while 61% found
the standards either much too lenient (27%) or somewhat too lenient (34%). In contrast,
only 9% found the standards too strict (8%) or far too strict (1%). The findings of the
targeted questionnaireipaa similar picture.

A large share of stakeholders interviewed highlighted the need to reflect the most recent
scientific evidence on the harmful effects of air pollution and sharpen the current
standards at least to the levels recommended by the WHO Guidelines. In particular,

NGOs focussed on environment and health, but also stakeholders from a science and
research background, expressed concerns that the current standards do not sufficiently
protect from the adverse impacts of air pollution. Similar views have been explicitly
stressed by the European Parliament wiichr ges t he Commi ssi on an
States to assess and review air quality policies only on the basis of robustdate,
independentandpeere vi ewed sci®@ntific evidenced.

Conversely, a number of stakehetd also highlighted the issue of economic viability of
following scientific advice. Several national and regional authorities cautioned that more
stringent air quality standards might create unrealistic challenges for those Member
States that do not yet @at the current air quality standards. Similarly, industry
associations highlighted the importance of air quality standards requirements to be
costeffective, reachable by the industry with available technologies, and in line with the
Best Available Techugjues (BAT), as defined in the Industrial Emissions Directive. The
above also called for more time and flexibility to reach current air quality standards.

The continuing exceedances of EU air quality standards have led a small number of
stakeholders to gs&on the ambition level of the AAQ Directives, arguing that some
limit values may be disproportionately strict compared to expected impacts of
exceedances. In particular, in the German public debate, the nitrogen dioxide limit values
have been questiondry some: in response, the German National Academy of Sciences
has, in April 2019, offered an opinion reasserting that both nitrogen dioxide and fine
particulate matter exceedances remain problematic (noting also that, from a scientific
perspective, a furtr tightening of the nitrogen dioxide limit values is not urgé&nt).

In their feedback to the targeted questionnaire (43 responses in total, see Annex 2),
several stakeholders reflected in their comments on specific air quality standards. One
industry assaation indicated that the daily limit values for RMwvere too stringent.
Another industry association suggested increased focus should be given on average
population exposure rather than standards; this view was shared by one research
organisation. Otherespondents noted that the skherm and annual PMand PM sdata

are highly correlated, which could improve the efficiency of the monitoring system. One
regional authority suggested that, due to the problems large cities have with compliance

 European Parliament resolution o rBee@o SEagionGpfe t hat |

Annex 9 to this SWD.

8 Nationale Akademie der Wissenschaften Leopoldina (2019): Saubere Luft. Stickstoffoxide und

Feinstaub in der Atemluft: Grundlagen uathpfehlungen.
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with the ar quality standards, different thresholds should apply for urban areas (see also

Box 6).

Box 61 REFIT Platform Opinion on adapting limit values to population density

In March 2018, the REFIT Platform considered submissions by the House of Dutch Préwir
Better Regulation which suggested a simplification of the Ambient Air Quality Directiv
which provinces and other subnational authorities would be given more possibilities for s

the problems by taking the objectives of the regulations intouat, rather than having {
strictly comply with the rul es. The REF
submitterdéds suggestion to adapt air gua

establish different thresholds dependinglom area (e.g. residential versus low populated) an
degree of population. The Stakeholder group considers that air quality limits should rem
same across the entire EU territory, to protect all EU citizens and that current EU rules
enoudn flexibility to national and local authorities as to the correct measures to be adoj
meet existing limits. The Stakeholder group recalls that the European directive seeks to €
minimum limits for human health, requiring one standard methaglgloas such seekin
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differentiation or adaptation according the population density is not po¥sible.

Conversely, one NGO specifically noted that, contrary to the limit values, other types of
air quality standards (such as the target values, or the natiqmagure reduction target)

do not provide certainty to the public. It argued that several flexibilities, inherent to

these

standards, and the ability of Member States to balance the protection of health and the

environment with other factors (such as tlosts of measures), significantly weaken
ability of these obligations to deliver improvements of air quality.

the

Regarding pollutants which are not addressed by the AAQ Directives, but would warrant
future consideration, open public consultation respondents were given an open text field

and were able to name multiple pollutants in their answers. Among the 237 esspm

ns

this question, the most commonly cited additional pollutants were ultrafine particles (96
responses), black carbon (70 responses) and ammonia (45 responses). Also, several

NGOs, research organisations and public authorities suggest including ae@ of
the above pollutants into the scope of air quality policy, and expand related monito

8 https://ec.europa.eulinfo/sites/info/files/recommendaiteb-a_airquality-directive en.pdf
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5.2. Effectiveness

Evaluation question: To what degree have the AAQ Directives acted as an incenti
to implement effective measures to improve air qudly, reach the EU air quality
standards and thus reduce the adverse impacts of air pollution?

Overall response:Over the past decade, the AAQ Directives have been only patrtially

effective in achieving their overall objectives r@ducing air pollution anducbing its
adverse effects. Whildénéy have guided the monitoring of air quality, set clear air qu
standards, and facilitated the exchange of information on air quality, they ha
ensured that sufficient action is taken throughout the EU to rrepiality standards an
keep exceedances as short as possible, resulting in a mixed picture.

ality
e not
d

On the one hand,raguality has improved and the share of air quality zones across the

EU that report exceedances of limit values or targets values, hauweedesignificantly

for several pollutants. Both the number and magnitude of exceedances have decreased for
most pollutants and in most Member States. As a result, also the share off urban

population exposed to air pollution above EU air quality standardsviesr now than a

decade ago, with exposure to particulate matter amounting to half of what it was in

On the other hand, persistent and widespread exceedances still continue for pa
matter, nitrogen dioxide, ozone and benzo(a)pyferm@r qudity plans and their

2008.

rticulate

implementation, in several instances, have not lived up to the requirement to keep
exceedance periods as short as possible and secure effective compliance. The European

Commission has responded to these shortcomings, including theatmicement action,

initiating infringement procedures against 20 Member States not only to address

exceedances, but also because it regarded the measures taken to be insufficient.

Although air quality has improved over the past decade, exceedance pen@isot

been kept as short as possible in all instances. This indicates that the AAQ Directives

have been at leaghrtially effective in achieving the EU air quality standards and
reducing the impacts of air pollution. It is moreover evident thagreviimprovement
have occurred, they have at least in part been incentivised by the requirements

thus

~

D

to meet

EU air quality standards, and to put in place plans and measures. However, it fremains

that the AAQ Directives have not befutly effective as EU air wglity standards are sti
not being met in many Member States.

What is the issue?

The AAQ Direct i weaeldce arpdlutianlahd the hammful effects

on

human health and the environment. Practically this translates into a string of more
specific objectives upon which the effective implementation of both AAQ Directives

depends this is outlined in detail in the intervention logic presented in section 2.1.

In short, effective implementation of the AAQ Directives is thus expected to ethsu

re

setting up and maintenance of a representative and high quality network for the
monitoring and assessment of air quality in all EU Member States. This network needs to
make available reliable, objective and comparable information on air quality dlceoss

8 See, in particular, Figure 8, @&®n 3.2 and Annex 7 to this SWD.
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EU as a basis for taking coherent action to avoid, prevent or reduce the adverse effects of
poor air quality (see section 5.3 for a discussion about its effectiveness and efficiency).

In line with the overall purpose of the AAQ Directives to avoicevent or reduce
harmful effects of air pollution and achieve good air quality, the ultimate metric of their
success will be whether EU air quality standards have been met, or not (see section 2.3).
Simply put, full compliance would translate into full effweness. This has not been
achieved, and is wetlocumented (see also section 3.2 and Annex 7 for an overview).

It is thus meaningful to also assess whether and by how much the number and magnitude
of the remaining exceedance situations have decreabésl.cdn provide a metric of
partial effectiveness, and allow an assessment of progress towards the AAQ Directives
overall aim to avoid, prevent or reduce harmful effects of air pollution. It is therefore
methodologically relevant to also take into accainet overall reductions in population
exposed to air pollution over the AAQ Directives implementation period.

What are the findings?

The AAQ Directives provide an approach to manage air quality across the EU. This
builds on four main strands of interventioy which (1) air quality is monitored based on
common methods, (2greed air quality standards provide benchmarks to achieve,
(3) information on air quality is reported and communicated, andqn is taken to
improve air quality if, when and wheredoes not meet agreed air quality standards.

The AAQ Directives have arguably successfully guided the monitoring of air quality (see
sections 3.1 and 5.3), established clear air quality standards (see sections 2.3 and 5.1),
and facilitated the exchange wiformation on air quality (see sections 3.4 and 5.3).
However, they have not fully ensured that sufficient action is taken to meet air quality
standards and keep exceedances as short as possible throughout the EU.

As a result, the present picture is sl with persistent and widespread exceedances still
being prevalent in many Member States. Substantial exceedances continue in up to 20
Member States, depending on the air pollutant (this included, in 2017, reported
exceedances of nitrogen dioxide in 1Miber States; particulate matter (Br PM, )

in 15 Member States; ozone in 13 Member St&teenzo(a)pyrene in 12 Member States;
arsenic and nickel in 4 Member States each; sulphur dioxide, cadmium and benzene in 2
Member States each; and carbon maedexn 1 Member Staté}®°

At the same time, reported air quality data shows that the number and magnitude of
exceedances of EU limit values and target values have significantly decreased over time
for most pollutants. Generally, both the number of MemBgates experiencing
exceedances as well as the share of air quality zones reporting exceedances have
decreased since the AAQ Directives have been adopted (Figure 8).

8 Itis also worth noting that exceedances reported for ozone vary significantly from year to year, as this

pollutant is particularly sensitive to changes in meteorological conditions.

8 COM(2019)149. o6Emeinrtcatmemt aRlevliinepd 20196; and air qu
the EEA Air Quality Portal. See also Section 3.2 and Annex 7 to this SWD.

8 Also see Section 3.2 and Annex 7 to this SWD for a comparison of situation in 2008 and 2017.
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Note that for fine particulate matter (BM there had been an increase in the shéare o
zones that reported exceedances in the initial years of the 2008 to 2018 evaluation period,
especially in the first three years. During the same period, the monitoring network for
PM,swas expanded in line with the requirements of Directive 2008/50HS, adding

almost 1 000 additional sampling points since 2008 (see Table 2). Since 2015, the year in
which the limit value for PMs entered into force, there has been a clear downward trend.

0% = —=
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

— PM10 - LV annual mean = ==PMI10 - LV days above NO: - LV annual mean  sseees MNO: - LV hours above

50; - LV days above 50 - LV hours above PM2Z.5 - TV/LV annua Pb - LV annual mean

03 - TV 8-hour mean CO - LV &-hour mean Benzene - LV annual As - TV annual mean

Cd - TV annual mean MNi - TV annual mean BaP - TV annual mean

Figure 81 Share of zones with exceedances abovedeget/limit values, 2008 to 20%7

Looking in more detail at specific pollutants, a more complex picture unfolds. In
particular, the trends for particulate matter and nitrogen dioxide are illustrative here, not
least as these are the two pollutants forclwhpersistent and widespread exceedances
above the limit value prevailed after their respective dates of becoming binding. This has
triggered a number of infringement cases by the European Commission focussed on these
two pollutants (see Section 3.5 andnér 6 of the SWD for an overview).

Overall reductions in these two pollutant concentrations had a positive impact on the
share of urban population exposed to air pollution above limit values and target values.
This exposure is lower now than a decade &go:particulate matter (P}, this share

has almost halved, from 23.9% in 2008; at the same time for nitrogen dioxidet{iNO
share has decreased from 12.3% in 2008 to 7.3% in 2016. See Annex 7 to this SWD.

For particulate matter (PMg), the number okzones with exceedances has more than
halved between 2008 and 2017, and the number and magnitude of the remaining
exceedances has been reduced. The highest annual average concentrations reported has
decreased in all but two Member States between 2008 @hd 2nd on average this

decline has been one of more than 20%. The highest reported levels were $9nug/m

2008 and 64 pg/thin 2017. Similarly, exceedances above the daily limit value have
declined”

8 Based on annual ETC Teh ni c al Papers on O6Reporting on ambient

Me mber St at esd f o httpsZderd.éonet.earop@ ei/legortsftand ®n data by
Member States via-eeportng for 2013 to 2017 (sdgtp://aideg.apps.eea.europd.eu

87 For a comparison between 2008 and 2017 per Member State fgr s Section 3.2 and Annex 7 to
this SWD.
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In several cases, air quality measures taken hesudted in compliance, in particular in
Western Europ&. A range of air quality measures have contributed to this success,
including the successful reduction of particulate matter emissions from transport due to
the use of diesel particle filters, and thee of urban vehicle access restrictions (see Box

7). Where exceedances remain, especially in Eastern Europe and Northern Italy, they
relate primarily to emissions from the energy sector and often residential heating, as well
as from transport.

Box 71 Case Study Berlin: Urban Vehicle Access Regulations

Urban Vehicle Access Regulations have, in a majority of cases, been established as Low
Emission Zones that primarily aim at improving air quality. Evidence suggests that they have
successfully lowered lotdransport emissions in several cases, notably of particulate fiatter.
For example, according to the Berlin air quality plan, the existing Low Emission Zone in Berlin
reduced the local increment to this pollutant from engines from 11% £8 4%.

Also for nitrogen dioxide (NQ) widespread exceedances prevail, with exceedances in
more than 130 cities in 2017. At the same time, the number and magnitude of
exceedances has been reduced. In 2008, 21 Member States reported annual average
concentrations above the Eir quality standards, five of which with levels at above
double the limit value (and even levels of 115 ptjamd 106 pg/mat sampling points in

the United Kingdom and Germany, respectively). In 2017, still 17 Member States
reported exceedances, eveth# maximum levels decreased in most céses.

Despite some progress made, this indicates that the measures taken by Member States to
date have been insufficient. This is the case for most urban areas across the EU, and the
highest levels are reported foohdon, Paris, Turin, Munich and Athens. Air quality

plans point to a number of measures to reduce NOx emissions in cities, in particular from
road transport, including by improving public transport options or promoting a modal
shift. However, the resultingmission reductions have been partially offset by increased
transport demand and a high proportion of high emitting diesel vehicles in the fleet due to
Euro 5 and early Euro 6 vehicles having high emissions in real driving, which reduced
the effectivenessf scrapping schemes and low emissions zones.

Where, in given zones or agglomerations, the levels of pollutants in ambient air exceed
any limit value or target value, Member States, including regions and municipalities,
shall ensure that air quality pkrare established, and where limit values are exceeded
measures are to be taken to keep exceedance periods as short as possible. In line with the
subsidiarity principle, the AAQ Directives give flexibility to Member States to apply
those measures that bésttheir local conditions. While additional measures to improve

air quality may also result from other EU legislation (see section 5.5) as well as from

8 For instance, the number of zoriexceedance in Belgium has decreased from nine in 2008 to none

in 2017.

% EEA Report 24/2018. 6 Baemlsophsdpport studyiaforming ihis Fitgessa | i t y 6 .
Check, Appendix I; see also Annex 9 to this SWD.

% When comparing source appionment results before and after the introduction of the LEZ; see

Entwurf Luftreinhalteplan fur Berlin (2 Fortschreibung, Stand 15 April 2019).

L For a comparison between 2008 and 2017 per Member State foisdOSection 3.2 and Annex 7 to
this SWD.
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other Member State actions, the choice of measures primarily lies with the competent
national authories.

The air quality plans, and the air quality measures they mandate, are reported to the
European Environment Agency. Looking at the reporting period from 2013 to 2016 (i.e.
the period for which air quality plans and measures have been reported idaaceor

with the requirements of Implementing Decision 2011/850/EU), most measures reported
focus on emissions from the transport, energy and industry sectors (as these tend to be
the main sources of pollution for particulate matter and/or nitrogen dioxide).

The effectiveness of any air quality plan depends strongly on the political commitment
and coordination between levels of government. The ultimate test for the success of a
plan is whether the measures implemented have led to reductions in the cdpoentrat
levels of the air pollutants targeted, and indeed kept the exceedance period as short as
possible (which needs to be determined on a case by case’basds)against the metric

of reduced concentration levels (and reduced exposure to concentraéiisnaleove EU

air quality standards), there have been both successes and shortcomings, as illustrated
above.

The European Court of Auditdfsindicated that the insufficient quality of air quality
plans in Member States, and the lack of requirements fonlde States to report on the
implementation and performance of these plans, means that they generally do not provide
appropriate information about the real impact of measures taken. The European Court of
Auditors points to three reasons that, in their yieempromise the effectiveness of air
quality plans: (a) they were not sufficiently targeted and could not be implemented
quickly enough for the areas with highest concentration levels, (b) they could not deliver
results in the short term because they wayond the powers of the local authorities
responsible for implementing them, or because they were designed for tkiteriongnd

(c) they were not supported by cost estimates or were not funded.

It is worth noting that by their very definition, air gitgl plans require time. In
accordance with the provisions of Directive 2008/50/EC, air quality plans shall be
communicated no later than two years after the end of the year the first exceedance was
observed (even if Member States can choose to acceleigteThis in itself carries the

risk that up to three years can pass, before necessary measures are actually taken. And the
measures themselves, especially where they address large scale infrastructure
development, can take even longer than this to slif@eteThese considerations need to

be carefully factored in by the competent authorities in order to ensure exceedance
periods are kept as short as possible, and not delayed unduly.

The AAQ Directives offered the possibility for the -salled time extensins (in
accordance with Article 22 of Directive 2008/50/EC). Several Member States have made
use of the opportunity to apply for a time extension to comply with particulate matter and
nitrogen dioxide limit values. While time extension for particulate end#nd to have
resulted in an abovaverage rate of air quality improvements in these zones, time
extensions for nitrogen dioxide did not (mainly as vehicle emissions did not decrease as

9 Note that Article 23 and Annex XV of Directive 2008/50/EC explicitly require air quality plans

developed to keep exceedance periods a short as possible to inctudesat i mat e of t he i mpr
air quality planned and of the expected time requi

% European Court of Auditors Special Report on Air Pollution. See section 1 of Annex 9 to this SWD.
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planned during the time extension period, and the higher than espettissions from

diesel vehicles was not sufficiently compensated for in the relevant local air quality

plans).

Furthermore, Directive 2008/50/EC provides the option to deduct contributions from

natural sources, i.e. emissions of pollutants not causedtlgi or indirectly by human

activities, including natural events such as volcanic eruptions, seismic activities,

geothermal activities, wilktnd fires, highwind events, sea spray or the atmospherc

re

suspension or transport of natural particles fram reégions (see Box 8). In addition,
deductions for wintesanding andsalting are explicitly warranted by this Directive: for

the year 2017, two Member States made use of this possibility in seven instances.

Box 81 Subtraction of contributions from natural sources

The subtraction of exceedances of particulate matter attributable to natural sources is guided by

six key principles laid out in a dedicated guideline docurifeRbr the year 2008, eleven
matter

Member States made use of the provision to subtract contributions to particulate

exceedances from natural sour&eBor the year 2017, six Member States did so in 37 instances:

in 17 instances (in six Member States) thimrged the compliance status, where as ir]
instances (in four Member States) it did fothe mai n natur al sour
natur al particles from dry regions out si

spray and wildand fires. The contributions of natural sources to the annual mean concentrations
of particulate matter were estimated in the range of betwead 5 pg/m, and in some cases as

high as 13 pg/M(due to Saharan dust).

20

ces

de

Having said this, the available ajuality data for the period 2008 to 2017 shows that

exceedance occurrences have generally decreased for all pollutants. Many air quality

zones have either improved air quality or reached compliance with EU air quality

standards during the assessment peftodnost pollutants. This does indicate that t
AAQ Directives have been at least partially effective in reaching their objectives.

Views of stakeholdef$

Stakeholders largely consider that the AAQ Directives have been effective in establishing

he

common EUair quality standards (with more than 70% agreeing or completely agreeing

with this in the open public consultation). Also, responses to the targeted questionnaire

Ci
t he

t

survey rated O0the extent to which thse estab

the EU has been achievedd positively. Re s |

common standards and associated framework p

urging authorities to act: a view that was also expressed by most of the localiandlreg

authorities that provided feedback to the stakeholder consultation (Box 9).

“ SEC(2011)208. 6Guidelines for demonstration and st
sources under the Directive 2008/ 50/ ECO.

% Based on EA Technical Report 10/2012. o6Particulate m:
reporting under the EU Air Quality Directive in 20

% http://aideg.apps.eea.europa.eu

97

stakeholder groups in the open consultation, please also see Annex 2 to this SWD.
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In particular, the mandatory nature of the air quality standards, and their enforcement by

the European Commission, has been identified by stakeholders as a key factor that
contributed to better air quality (44% of respondents to the open public consultation
expressed a view that 6ambition and string
contributing to air quality improvements to a very large or large ekxtenmpared with

21% who indicated them to be contributing very little or not at all). While the importance

of these factors is acknowledged by a proportion of the respondents, this view is not
unanimous. It is in particular noticeable that the perceptions on enforcectient (3ee

Annex 6 to this SWD for an overview of infringement cases) and cooperation are highly

varied, indicating different experiences and perceptions.

Box 91 Perspectives of local and regional authorities

To inform this fitness check, detailed respesisto the targeted questionnaire or-had
contributions were received from 11 local or regional authorities (see Annex 2 to this SWD).
These mostly consider that the AAQ Directives have been instrumental in driving air quality
improvements, including thugh binding limit values and the possibility of legal action.

A key reason identified by local and regional authorities for not achieving compliance throughout
the EU is a lack of coordination between governance levels, and a suboptimal allocation of
resmnsibilities between them. Another reason referred to are shortcomings in policy coordination
at EU level, such as with climate policies or with regulation of pollutant emissions at source.

Several local and regional authorities emphasise the need totadaqdl conditions. The AAQ
Directivesd provisions on air quality magnitorin
information on air quality across the EU, with some room for improvement on spedifying

assessment and monitoring requirementsléxaccounting for local practical needs).

While the responses to the open public consultation indicated that stakeholders
considered the AAQ Directives to be effective in triggering a need and urgency for air
quality improvements, respondents seem soraéwtitical about the effectiveness of the
AAQ Directives to actually facilitate coherent action to avoid, prevent, or reduce the
effect of poor air quality: less than half of the respondents agreed that the AAQ
Directives have been effective in achievitigs output. Several industry stakeholders
expressed the view that the air quality standards were not always fully actionable.

Reasons named for this lingering dissatisfaction include the continued exceedances of the
target and limit values, as well as thece of EUlevel enforcement actions. In particular

the air quality plans and measures mandated by the AAQ Directives received mixed
feedback in the feedback to the targeted questionnaire (43 responses in total, se&& Annex
to this SWD). On the one hanseveral stakeholders (including both NGOs and some
national authorities) were positive about the provisions on air quality plans in the AAQ
Directives. On the other hand, others explicitly flagged limitations in these provisions,
including: the issue of miing when air quality plans are required and drawn up (one
national authority and two NGOs), ambiguity of air quality plans (one scientific
institution and one NGO), and the ineffectiveness of these plans (one national authority
and one NGO).

A key limitation raised by several stakeholders was the fact that the AAQ Directives do
not tackle the sources of air pollution as such (meaning they do not include provisions
that limit emissions at national level or per souragote that the coherence of different
legislation to this effect is discussed in section 5.6). A further limitation identified in
particular by local and regional authorities were shortcomings in the coordination
between different governance levels (Box 9).
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5.3. Effectiveness and efficiency d@ir quality monitoring

2]

Evaluation question: To what degree are the monitoring and reporting approache
mandated by the AAQ Directives (and their respective implementation) fit for
purpose?

Overall response: The AAQ Directives spell out the clear criteriar determining
minimum numbers of sampling points, for data quality and acceptable uncertainty in
monitoring and modelling, as well as for macroscale and microscale siting of sampling
points. These criteria set limits to the flexibility that Member Stdtave in setting up
their respective air quality monitoring regimes, but within these limits leave the

establishment and maintenance of the network to national, regional or local authorities.
This flexibility ensures that siting of sampling points is lobse local expertise.

Over time, this has guided the builp of an effective air quality monitoring network
across the EU which, by and large, adheres to the provisions of the AAQ Directives, and
ensures that reliable and representative air quality merasmts and data are availahle.

The key challenge here is to ascertain that air quality sampling points indeed provide
information both for where the highest concentrations of air pollutants occur as well as
for other areas which are representative okttigosure of the general population.

Some stakeholders question the comparability of the data provided by sampling ppints in
different locations, as the spatial representativeness of measurements magy vary
considerably even on small scales (i.e. tens of msletiler some pollutants, notably
nitrogen dioxide. Meanwhile, the European Court of Auditors has expressed concerns
that air pollution might be underestimated, if not monitored in the right places. On
balance, this fithess check found that air quality nmi@tion collected and reported |is
effective, and delivers air quality data that is robust and reliable enough to act upor

—

In terms of efficiency, the information entails relatively low per capita administrative
burden. There are some indications thatcefficy could be improved in Member States,
relating to different governance approaches. It is worth noting that the monitoring
requirements depend on the number of air quality zones designated, the population in
these zones, as well as on whether poltutievels are above specific assessment
thresholds defined in the AAQ Directives. Simply put: less pollution, or less pgople
living in an area, will require less monitoring and thus lower monitoring costs.

The successful establishment and operation of agewide ereporting database during
the past decade (based standardised and machineadable reporting formats) will
allow further improvements in the way information is reported, quality assured and made
accessible, but may requidetailed additionalfuture) guidance on reporting of air
quality information (for example as regards air quality modelling).

What is the issue?

Reliable, objective and comparable information on air pollution is at the core of all the
efforts to maintain air quality where is good, or improve it where it is not.
Representative and quality assured data about air quality also highlights whether, when
and where air pollution exceeds acceptable thresholds and whether concentration levels
result in risks to human health and @es/ironment. Air quality monitoring is not an aim

in itself: it is supposed to be helpful for authorities (and the public) in finding out facts
and guiding appropriate response options: are limit values respected and if not, why not
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and what to do about? It is also crucial to understand whether measures taken to
improve air quality rendered successes or not.

The AAQ Directives define common approaches and criteria on how and where to
monitor and assess ambient air quality. These criteria include areyarement to
sample air quality both where the highest concentrations occur as well as in other areas
which are representative of the exposure of the general population.

The level of detail as to which air quality is to be monitored depends on th&apapu
potentially exposed to air pollution, and whether concentrations are expected to actually
exceed clearly defined assessment thresholds, or not. Depending on this, techniques other
than measurements, including modelling of air quality and indicate@surements, can

also be used to assess ambient air quality, provided that the criteria defined by the AAQ
Directives for their required accuracy are met.

Commission Implementing Decision 2011/850/EU lays down in considerable detail rules
on reporting orambient air quality and on the reciprocal exchange of information. As a
result of this, reporting of air quality is based on a sbétile-art electronic reporting
approach by which air quality information is made available in a standardised and
machinereadable format and made accessible in full via the websites of the European
Environment Agency?

There is no question that good information on the state of the air is key for the successful
implementation of the AAQ Directives. But are the requiremdnts monitoring,
assessing and reporting of air quality as set out in the AAQ Directives, the corresponding
Implementing Decision, and supporting guidance documents (fully) fit to ensure that the
6right i nformationdé i s a hoatirésatind ie exeessivet h e
administrative burdens, overlaps and/or synergies, gaps, inconsistencies?

What are the findings?

Overall, the information about air quality across the EU is good: an extensive monitoring
network of more than 4 000 monitoring tsdas that report data to the European
Commission today includes at least 600 sampling points for each of the pollutants and,
for particulate matter and nitrogen dioxide, even more th@d03sampling points each.

The number of sampling points varies betwdviember States (Table 2), m®nitoring
requirements depend on the number of designated air quality zones, the population
density in these zones, as well as on whether pollution levels are above specific
assessment thresholds defined in the AAQ Directives.

The monitoring and reportinof air quality is and has been broadly in line with the
requirements established in the AAQ Directives. Even if there are still today isolated
instances where the requirements of the AAQ Directives as regards monitoring and
reporting are not met, most rzes in the Member States have the minimum number of
sampling points required by the AAQ Directives. Where this is not the case, the
European Commission has, in several instances, initiated infringement procedures and is
constantly encouraging further congpice efforts, which have led to the result that the
total number of sampling points has in general increased.

% https://www.eea.europa.eu/
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In its 2018 Special Report, the European Court of Auditors has identified a number of
issues that hamper effective and efficient monitoring agqbnting, relating to the
number and location of sampling points (see below), and has identified as a limiting
factor that the Commission does not have the mandate to require additional monitoring
points at specific locations when and where it considess ith necessary to better
measure air pollutiof.

Furthermore, the European Court of Auditors has stressed that timely air quality data is
important, both for the Member States to take appropriate actions to reduce air pollution,
and for the Commission tct earlier to take enforcement procedures against the Member
State. The AAQ Directives require that Member States provide annual validated data
only by 30 September of the following yeawith e-reporting this could be accelerated,
decreasing the timeadils between observation and reporting, making it easier also for
citizens to access more recent air quality data.

Number and type of sampling points

The AAQ Directives provide a clear indication as regards the number and type of
sampling points needed ime&h zone (or agglomeration) for each pollutant. For nitrogen
dioxide, particulate matter, benzene and carbon monoxide this shall include at least one
urban background monitoring station and one tradfientated station, provided this
does not increasegmumber of sampling points.

Generally speaking, there are three types of sampling points: (ebat background
locations depicting pollution levels influenced by the integrated contribution of all
sources rather than a single source (as a generathiage are representative for several
square kilometres); (b) ataffic-orientated locationssited in such a way that the air
sampled is representative of air quality for a street segment of no less than 100 m length;
and (c) arural background locatins, away from significant sources of air pollution.

Most Member States have put in place the minimum number of sampling points required
by the AAQ Directives. An analysis of the monitoring and assessment regimes in each of
the 28Member States for partitate matter and nitrogen dioxide did not point to
fundamental gaps in the number of monitoring stations in Member States: in 2015, more
than 98% of the required sampling points for nitrogen dioxide reported data (and this has
since increased further). Fparticulate matter, this number was slightly lower at just
under 96%: here, traffioriented PMs sampling points are missing in some cdses.
Data for 2017 indicates that this has improved further since 2015.

Similarly, analysing the implications of alsset of only five Member States, a study
published by the European Parliament Research S&hittepring 2019 notes that most
of the monitoring requirements of the AAQ Directives were fulfilled in the analysed

% European Court of AuditorSpecial Report on Air Pollution. See section 1 of Annex 9 to this SWD.

19 Ricardo forthcoming . 6 Assessment of monitoring regimes 2015¢

101 EEA Air Quality Data Portalhttp://agportal.discomap.eea.epa.eu/

2 European Parliament (2019). 6Sampling points for a

measurements in accordance with Directive 2008/50/EC on ambient air quality and cleaner air in
Europed (study requested by the ENVI Committee).
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Member States: especially the number of itwoimg stations was sufficient in every case
(even if the study also noted that it is not clear from the available documentation if the
location with the highest concentration is covered in all Member States).

Compliance has in general increased fordifieerent air pollution types since the start of

the implementation of the AAQ Directives. Hence, it seems that the AAQ Directives
have generally improved the availability of reliable and comparable data, thus enabling
the monitoring of trends at EWide level.

In addition to this, over the past five years, the use and reporting of modelling techniques
to complement data from fixed monitoring stations has increased substantially. Such air
quality modelling helps improve the spatial representativeness géiaity information,

and generally does so at a relatively moderate costs (see Box 10).

While in 2013 only four Member States reported modelled data to the European
Commission, this had, by 2017, increased to twMeenber State¥? Stakeholders, and
espeially local and regional authorities, noted a lack of clear provisions on air quality
modelling in the AAQ Directives, and pointed to a need to further improve guidance.

Location of sampling points

While the EU rules prescribe certain minimum criteriathog positioning of monitoring
stations, they provide some discretion to Member States for choosing the exact locations.

Flexibility of the criteria for classifying measurement stations are identified as possible
factors that have led to differences in thay this has been done in the Member States
and so may have led to limitations in comparability of data. Regarding external factors,
resource constraints (e.g. costs, qualified staff) may have led to a varied coverage and
data quality of the monitoring heork across the EU. In terms of other possible external
factors, no firm conclusions can be drawn from the analysis.

Some concerns have also been raised about the representativeness of sampling points that

may, in some cases, limit the comparability. Eifédhe AAQ Directives require to locate

sampling points botd wher e t he highestandéonhbent aatiaeng
which are representative of ,itidnetalwaygpceaur e of
that the monitoring network lives up tihis. Most notably, the European Court of

Auditors concluded in 2018 thétai r pol |l uti on can be under est
monitored in®™™™he right places. 6

Furthermore, in particular the criteria for the microscale siting of sampling points leaves

a degree of flexibility to national authorities (aligned with the overall principle of
subsidiarity) when establishing monitoring networks in order to be mindful of specific
circumstances, including local spatial planning requirements. Specifically, tiale

AAQ Directivesi amended further by Commission Directive (EU) 2015/148D set

out a series of criteria, they require such

193 |n 2013: Netherlands, Poland, Spain, and the United Kingdom. In 2017: the previous four, plus
Belgium, Germany, Portugal, Romania, Croatia. Latvia, Lithuania, and Sweden.

194 Note that this has also been subject to interpretation by the Court of dbistieeEU; see section 3 of
Annex 6 to this SWD.
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A position paper published by the JRC and the network of National Reference
Labaatories (AQUILA) in 2013 related to siting criteria, classification and
representativeness of air quality monitoring stations noted that the spatial
representativeness of measuring sites is not defined in the legislation, which can hinder
the effectivenes of the monitoring network design and suitability to assess exposures
and model performancés.

Furthermore, a study published by the European Parliament Research Service in 2019
pointed to a number (22) of specnifithe O6ambi
AAQ Directives as regards the macroscale and microscale siting of sampling point. This

refers in particular to the methods for the identification of the highest concentration and
general population exposuie,t her eby pot ent i aotettign ochamap r o mi s i
h e a llttalsdpoints to the fact that the use of terminology suah a0 me ,rde@ttr es 6

| east,ord BMmmwé di a tmay leave ari ercessiye dnargin of discretfén.

Costs of monitoring and reporting

The Commission Better Regulah Toolbox defines the costs linked to the legal
obligation to provide information as administrative costs; it also defines information in a
broad sense, including monitoring, reporting and assessment needed to provide the
information®®’

All costs related to the AAQ Directives requirements for monitoring and reporting are
therefore administrative costs. However, only a-sebof these administrative costs can
be considered administrative burden, stemnspgcifically from the AAQ Directigs.
Indeed,even in the absence of the AAQ Directives, it is very likely that Member States
would undertake some air quality monitoring (and already did so before the AAQ
Directives were adopted, see Table 2 for an overview) and information to the (seblic
more details on the typology of costs in Annex 3).

The estimates of the costs of air quality monitoring and reporting have therefore to
distinguish, within these overall administrative costs, between the ones stemming
specifically from the AAQ Direcies (admi ni strative burden) a
administrative costs (see Box 10 for examples for selected Member States).

Estimates based on data provided by eight Member States through the suppdft study
indicate that the per capita overall adisirative costs (see Annex 3) of air quality

% JRC (2013). O6Assessment on siting criteria, <clas
monitoring stations?o.

1% see Annex 9 to this SWD.
107 Section 2 offool #59 of the Better Regulation Toolbax:Ad mi ni strati ve costs are d
incurred by enterprises, the voluntary sector, public authorities and citizens in meeting legal
obligations to provide information on their action or production, either to public authorities or to

private paiies. Information is to be construed in a broad sense, i.e. including labelling, reporting,
registration, monitoring and assessment needed to provide the information. In some cases, the
information has to be transferred to public authorities or privatéepath others, it only has to be
availabl e for i nspection or supply
(https://ec.europa.eu/info/sites/info/files/file_import/bettegulationtoolbox59 en_0.pdf

198 sypport study informing this Fitness Check, Section 6.3.3 and Appendix F3.
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monitoring and reporting are between EOR4 and 0.98 per year per person.
Accordingly the estimated costs of monitoring are several orders of magnitude smaller
than the costs of exceeding EU air quality stadd (which are estimated to amount to
about EUR 240 billion for the period 2008 to 2016, see section 5.4). It is also worth
noting that the AAQ Directives provide a mechanism for a proportionate approach to
monitoring, whereby pollutants that are belowllvwtefined assessment thresholds, can
be covered by less extensive monitoring regimes, thus decreasing monitoring costs.

Based on a smaller sample of three Member States, administrative burden (see Annex 3
to this SWD) stemming directly from the monitagimequirements established in the
AAQ Directives per capita are estimated between EUR 0.12 and 0.38 per year'fierson.

Box 10- Monitoring and reporting costs: information on selected Member State$’

The case studies and targeted questionnaires allowgattter rather detailed information about

the cost of air quality monitoring and reporting directly from the authorities operating the
monitoring networks. Although not always covering exactly the same items, this information
provides an order of magnitude several aspects of the monitoring and reporting costs.

Annual operating costs, per monitoring station: the 2005 impact assessment for the Thematic
Strategy on Air Pollution estimated an annual costs per monitoring station at EOBO 24
(covering sampling equipment, maintenance costs, labour and analysis). bidadly
corresponds to the findings of the 2018 case studies (see Annex 9 to this SWD), with| annual
operating costs ranging from EURS®0 (in Sweden) to EUR 30 (in Italy), and up to EUR
70000 in some Spanish regions.

AT

Annual capital cost (i.e. equigent related costs) are estimated at EURGBDfor Ireland, while
for Spain the estimates vary by region from EUR 8@8 (Castilla y Leon) to EUR 2.7 million
(Andalucia). Estimates for annual laboratory costs to check the measurements donegl by the
monitaring network are estimated at EUR 30 000 for Spain and EUBDBGor SwedenAnnual
modelling costs are estimated at EUR 65 000 for Sweden.

Not all these costs can be exclusively attributed to the AAQ Directives, which can explain the
considerable rangenithe above estimates. Both Dublin City Council and the Swaedish

Environmental Protection Agency, for example, indicated that the setting up of the air guality
monitoring network already started before 2008, which reduced the amount of additional costs
incurred as a result of AAQ Directives.

The fitness check of reporting and monitoring of EU environment g&legyproximated

the administrative burden related to the regular reporting (i.e. only compiling and
reporting of information, not monitoring) by Memb8tates to the EU under the AAQ
Directives to be fairly large (i.e. between EUR T@® and EUR 1 million in total across
the EU). Since 2014, the two AAQ Directives utilise a commeaeperting system
which has resulted in effectiveness and efficiencgsya

The annual cost incurred by the European Environment Agency for dealing with all
reporting on air quality issues was estimated at EUR 760 000 for the 2014 to 2016

199 support study informing this Fitness Check, Section 6.3.3 and Appendix F3.

110 Based on case studies and replies to targeted questionnair@yeeelA to this SWD

M SswD(2017)230. 6Fitness Check of Reporting and Moni
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period** This covered large investment in new IT systems, including the Air Quality e
reporting database, with most of this cost arising from software development by
contractors. No data from earlier periods was available.

Some specific areas have been identified which could explain the cost differences across
Member States and regions (sexB.0) and where both effectiveness and efficiency in
the monitoring and reporting could be improved:

1 the extent to which the compliance with the requirements of the AAQ Directives is
delegated to local authorities whilst supported anrtloded by nationaauthorities;

1 the availability of national level guidance in Member States;

1 the level of use of modern information technology and media technology.

The level and kind of air quality information provided to a wider public beyond what is
presented by th&uropean Environment Agency and the European Commission differs
significantly between Member States (see, for example Box 11 and Annex 11 to this
SWD). While cost data for the full range of public authorities providing information is
not available, theseosts are likely to vary accordingly across Member States.

Box 117 Public information on air quality: examples from Ireland**

The Environmental Protection Agency manages the national ambient air quality monitoring
network and measures the levels of a nunab@tmospheric pollutants in ambient air. Its website

provides freely and easily accessible information to the public, including:rgd@htime
monitoring datafor a number of stations across Ireland; é2) air quality index for health
(AQIH) with colou coded maps across different regions;aiB)guality bulletins for N@, O; and
PMyo with information on exceedances of daily limit values or alert thresholds, as wel|l as a
variety of official reports on air quality (4) information for webdevelopersfor third party
reporting solutions, providing a dynamically generated feed for the air quality index for health.
The website also offers information to health professionals on how to usie thulity index for
healthto help pollutiorsensitive patiets manage their condition and reduce their symptoms, as
well as general information on air quality zones, standards and management.

Views of stakeholdet#

A large majority of respondents to the open public consultation (88%) indicated that, in
their view, monitoring and reporting regimes under the AAQ Directives had helped

"2 swWwD(2017)230. O6Fitness Check of Reporting and
estimate of EUR 76000 is based on the average budget aaifl dedicated to air quality reporting by
the EEA. Within this envelope, the EEA amongst other manages and maintains the relevant data
repository as per Implementing Decision 2011/850/EC, ensures that reported data is publically
accessible via a bespokalime information portal, analyses this data and publishes its assessment via
an annual Air Quality in Europe report, and since 2017 host a European Air Quality Index available to
citizens online including via mobile devices.

113 Based on case study (Irethnsee Annex 11 to this SWD. The website referred to includes:

Reattime monitoring data: http://www.epa.ie/air/quality/data/
Air Quality Index for Health (AQHI): http://www.epa.ie/air/quality/

Air quality bulletins & reports: http://www.epa.ie/air/quality/reports/
Information for webdevelopers: http://www.epa.ie/air/quality/dev/

114 For an overview of the stakeholder feedback, and details of views of expressed by different

stakeholder groups in the open consultation, please also see Annex 2 to this SWD.
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deliver reliable, accurate and comparable air quality information across the EU to a large
or even very large extent. Feedback in particular from national and regional authorities
acknowedged that the common methods established by the AAQ Directives have been
instrumental in having reliable and comparable data across the European Union as a basis
to monitor trends and guide air quality management (but noting that for some pollutants,
namely benzo(a)pyrene or volatile organic compounds this could be improved).

More specifically, around half of the respondents to the open public consultation agreed
that sufficient criteria are defined at the EU level for monitoring and assessment (58%),
ard that measurement techniques are sufficiently standardised across Member States
(46%). However, a majority of respondents disagreed that there are sufficient sampling
points and measurements to assess air quality (52%) and that sampling points are
represatative as regards the highest concentration or general population exposure.

Similar findings were echoed in the workshops, with participants identifying several

factors that may limit the effectiveness of air quality objectives. NGOs and local and

regiona governments noted a lack of clear provisions and guidance on air quality

modelling. National officials also emphasised that more attention should be given to
measuring emissions in areas where vulnerable populations are present, with
consideration giveto applying more stringent limit values in these areas.

A number of comments were raised by representatives of authorities, industry and NGOs
on the siting of monitoring stations: some stakeholders suggested that the
AAQDi recti ves 6 c rtdo flexible, whilecothersssuggastadgthatathey are
too restrictive. Participants also raised aspects where AAQ Directives have made
progress, such as the improvements in publicly available information and data on air
quality and on the accessibility, tifimeess and usefriendliness of information on air
quality assessment thanks to the reporting obligations laid down by Implementing
Decision 2011/850/EU.

Similarly, a majority of the respondents to the targeted questionnaire survey
(43responses in totakee Annex 2 to this SWD), stated that the AAQ Directives have
achieved the objective of defining common methods to monitor and assess air quality to a
large or a very large extent, as well as the objective of actually monitoring and assessing
ambient airquality. Some stakeholders, in particular NGOs and representatives of
authorities, noted areas of further improvement of comparability/reliability of data, for
example due to potential for different interpretations by the Member States. National
authorities indicated that guidance on how modelling should or can be incorporated in
official reporting was limited.

Both during the stakeholder workshops and in the feedback to the targeted questionnaire,
several respondents noted that there is scope to fuldrdy @and improve monitoring
requirements, and enhance the spatial representativeness where monitoring sites are
limited. One industry association specifically identified the requirement for traffic
measuring points to be within 10 meters from the keebg@nnex Il of Directive
2008/50/EC) as inappropriate for motorways and other highways where no one is living,
and stated that this makes it difficult to establish a business in these locations, resulting in
an undesirable shift of operating facilitiesamesidential areas.

Regarding the costs of monitoring, reporting and assessment associated with the AAQ
Directives, a larger share of respondents agreed somewhat or completely that significant
costs were associated with monitoring equipment (46%). &umibre, during the
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stakeholder consultation, representatives from reporting authorities noted that the amount
of information required to be reported goes beyond the essential in som&4cases.

Meanwhile, in the open public consultation, a majority of respotdpositively assessed

the achievement of the objective of making air quality information available to the
public, but it is worth highlighting that also here almost one in three respondents saw
room for improvements (especially related to alert threishadnd/or information
thresholds applied to inform the public).

115 See summary of discussions at the staldgrolvorkshop held on 18 June 2018 in the framework of
this fithess check: https://ec.europa.eu/info/events/stakehwololdshopsupportfitnesscheckeu
ambientair-quality-directives2018jun-18_en
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5.4. Efficiency

Evaluation question: To what degree do the benefits of improved air quality justify
the costs of improving air quality? Are there significant differences in costs (o
benefits) between Member States, and if so, what is causing them?

Overall response: Good air quality makes good economic sense. Measures tak
improve air quality tend to be motivated by multiple expected outcomes, be they
to energy policy, trasport policy or climate policy: many of the more expens
measures linked to air quality action plans are often taken also with other object
mind, such as reducing congestion, improving mobility or reducing greenhouse gas

Aggregate estimates dfie overall costs and benefits of-eatated policies and of th
AAQ Directives specifically are scarce and sometimes based on different assum
They are useful to provide an order of magnitude, but should not be used for com
or as precise da.

An analysis published in 20£7had estimated that the costs of all measures taker
result in air quality improvements (but which are often not primarily motivated b
quality considerations) add up to EUR 70 to 80 billion per year. Earlienast of the
costs caused by air pollution to society, health and economic activities add up to b
EUR 330 and 940 billion, per year, for the EUThis provides an order of magnitude
the relatively low level of the cost of action (measures) condp@ré¢he cost of inactio
(harmful impacts) for air pollution in general.

Computations undertaken for the support sttidg this fithess check estimate that {
costs of exceeding EU air quality standards have been decreasing since 2011 ang
to aboutEUR 240 billion for the whole 2008 to 2016 peribdvhile the health benefit
of measures taken to meet EU air quality standards are estimated to have increa
the same period and now amount to about EUR 50 billion. This estimate of ben
however only a small sulset of the overall benefits that can be attributed to the A
Directives, due to methodological constraints. If all benefits were to be account
(including all benefits to health, ecosystems, innovation or competitiveness),otllis
very likely increase the monetized estimate to a significant extent.

Both the costs and the benefits of taking air quality measures can vary subst
between Member States, by a factor of two or more, depending on the n
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specificities andhe typology of measures put in place.

What is the issue?

Air quality has improved in the EU over the last decades, thanks to joint efforts by the

EU and the national, regional and local authorities. As a result of actions taken
2000, the EU's GDPrgw by 32% while emissions of the main air pollutants decre
by 10% to 70% depending on the pollu

Y11 ASA (2017) .
i mplications

6Cost s,

on innovation and competitive

W swD(2013)531. 6Clean Air Programme for Eur

118 gypport study informing this Fitness Check, Sections 6.3.1 and 6n8.2ppendices F1 and F2.
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has led to better health, a cleaner environment and direct economic berrfitare
they worth the costsféhese improvements?

To provide context for this issue, it is useful to look first at the total costs of air pollution,
or in other words, the potential benefits that cdutteoreticallyi be achieved in an air
pollution free world. In 2013, the Impagissessmefif that underpinned the Clean Air
Programme for Europe estimated the overall external economic costs of air pollution to
be in the order of magnitude of EUR 330 to 940 billion per year.

This estimate includes the monetised valuation of ill heatith increased mortality risk

of the individual (which carries a high degree of uncertainty, which in turn explains the
range of a factor three in the overall estimate); this includes also direct costs such as
labour productivity losses, costs to the Healare systems and lower crop yields, which
add up to EUR 23 billion (note that this estimate does not include the total costs of
ecosystem damages and biodiversity loss, including impacts on agricultural and forestry
yields, nor impacts on materials andgldings)*°

These estimates are in the same order of magnitude as those provided by others: the
OECD, for example, estimated the welfare costs attributed to premature deaths due to air
pollution at around USD 730 billion in 2015 for those Member Statdsatie part of the
OECDM*

The total costs of air pollution include the foregone benefits that could be harvested
through reduced pollution. Measures taken to enhance compliance with EU air quality
standards, tap into these potential benefits, but areaoslypset of those. It is important

to note that many, if not all of these measures, bring with them substanbehebts

and are not motivated by air quality policy alone: measures to improve energy efficiency
(such as replacement of inefficient bodle to subsidise shifts towards low emission
mobility, to further develop public transport systems also have positive impacts for the
way we source and use energy, for the decongestion of our urban mobility systems or for
the fight against climate chandeis nearly impossible to disentangle these impacts from
each other. Therefore, when assessing the costs and benefits of the measures taken to
comply with the AAQ Directives, it is important to keep in mind that there are several
linkages between thesensts and benefits and wider ones related to environmental,
energy and climate impacts overall.

Nevertheless, the findings accrued under this evaluation question attempt to provide
some indications about the overall costs of emission control and measaresotaneet

air quality limit values and target values, as well as the costs of the monitoring and
reporting obligations set by the Directives. In addition, the analysis put these costs in
perspective with the benefits of meeting air quality standardeeworie hand, and with

the costs of poor implementation (i.e. the benefits foregone by not meeting the EU air
quality standards) on the other hand. More information about the methodology used for
all these findings and their limitations can be found in Ariie

19 swD(2013)531. 6Clean Air Programme for Europe | mpa
20 swD(2013)531. 6Clean Air Programme for Europe | mpa

2. OECD (2016). 6The Economic Consequences of Outdoor
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What are the findings?

There is a wide variety of air quality measures available to national, regional and local
authorities to comply with the AAQ Directives. These include actions to reduce traffic
demand, promote cleaner vehicles and modes of poafaslower emissions from

domestic heating, and additional actions beyond Best Available Techniques (BAT) for

i ndustri al facilities. There are many ot her
that protect $providésarmavervew oushfmeasures. | 6

Comprehensive estimates of costs of air quality measures are rare, not least as these costs
are not reported to the European Commission or the European Environment Agency as
such. In 2018, the GAINS model was used to estimate the cost®thpliance with the

whole EU Clean Air Policy would incuf? This provided an order of magnitude estimate

in the range of EUR 70 to 80 billion per year including the costs of implementation of all
sourc& oriented legislation and of the NEC Directive, and syhergetic measures
delivering also energy and climate objectives.

It is instructive that the above approximated costs vary substantially from EUR 93 per
person per year (for Romania) to EUR 239 per person per year (for Poland), with
Luxembourg being an dlier at an estimated more than EUR 500 per person per#ear.
This illustrates the variety of each specific situation, but also the potential for efficiency
gains by sharing best practices.

To illustrate this further, the case study conducted in Bulganmalicates that, for the
period 2011 to 2015, the costs of the air quality measures taken in the Plovdiv
agglomeration amounted to around EUR 25 million for measures related to road
infrastructure, street cleaning, greening of public spaces and prepafaiomction plan

for new heating technologies and renewable energy.

In addition to the costs of the measures put in place to fulfil the limit values and target
values, the monitoring and reporting obligations of the AAQ Directives also entail some
adminigrative costs (see previous evaluation question). These have been estimated,
based on information received from a sdt of Member States, to amount to less than
EUR 1 per person per year.

How do these costs stemming from the AAQ Directives compare théhoriginal
expectations, and, more importantly, with the health benefits accrued and with remaining
costs of poor implementation?

The Impact Assessment underpinning Directive 2008/50/EC in'208&imated the
direct costs of complying with provisions gotward in the Commission proposal to be
in the range of EUR 5 to 8 billioh compared with a monetised health benefit estimated

12 cOM(2018) 330.haltA pEuwrtoepcet s: Cl ean air for all 6.

211 ASA (2017). 6Costs, benefits and economic i mpa:
i mplications on innovation and competitiveness?®d
211 ASA (2018). O6Progress towar dsd tehnei sascihoi nesv eonbejnetc toify

125 support study informing this Fitness Check, Appendix I.

2 SEC(2005)1133. 6Thematic Strategy on air pollution
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at the time in the range of EUR 37 to 119 billion per annum by 2020 (tleesdits do

not include those related to ecosystéfhmaterials and buildings)t is very important to

note that these 2005 estimates were restricted to costs and benefits of limiting fine
particulate matter (Pbk) only, as other EU air quality standards at the time were
inherited from predecessor legitbn.

Newer estimaté® indicate that a subet of the accrued health benefits of air quality
measures taken to comply with the limit values from 2008 to 2016 are in the order of
EUR 50 billion over the whole period, increasing over time and correspotalijugt

under 8000 avoided premature deaths in 2016. However, the overall set of benefits of the
measures taken is expected to be much wider as, for example, the following benefits are
not accounted for in this estimate:

1 benefits to natural ecosystelsd to agricultural and forestry yields;

1 benefits to buildings and materials;

1 health cebenefits: for instance, the promotion of cycling, walking, public transport
fleets renewal have not only aglated health benefits but also benefits linked to
increa®d physical activity and reduced noise;

1 mental health benefits of reduced air pollution.

In addition, due to the methodology used for this estimate, a significant part of the
benefits is not accounted for. Indeed, the estimate only considers the bemefred by

the EU population living in air quality zones that have moved from above to below the
air quality limit values or target values over the 2008 to 2016 period. However, this
excludes a wide arrays of situations where benefits will also have bpged e.g.:

1 when the air quality zones remain above limit values or target values, but with a
lower level of exceedance over the period;

1 when the air quality zones are maintained below the limit values or target values, as
required by the AAQ Directives

1 when neighbouring zones also benefit from improvements in a given zone.

Figure 9 shows the trends in the estimates of some health benefits of the measures put in
place in order to comply with the air quality standards, estimated with all caveats
descrbed above. It is salient to see that the health benefits increase over time, as more
measures are implemented and successfully deliver air quality improvements.

127" Cost of ecosystem impacts of air pollution was estimated in FP7 project (Effects of Cliraage@m
Air Pollution and Response Strategies for European Ecosystems) and is presented in the Support Study
Appendix F1.7.2. It estimates the crop damages from exposure to ozone at EUR 8 billion per year (for
the period 2010 to 2030), damage to foresisifozone in terms of loss of production and greenhouse
gas sequestration at between EUR 3 and 34 billion per year, and damage to biodiversity through
nitrogen deposition and eutrophication at between EUR 3 and 12 billion per year, depending on the
method dopted. These estimates total EUR 14 to 54 billion per year.

128 gypport study informing this Fitness Check, Sections 6.3.1 and 6.3.2, and Appendices F1 and F2; see

also Annex 3 to this SWD.
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Figure 91 Annual benefits of the AAQ Directives relating to reduction in exposure to
NO,, ozone and PM (with methodological caveats as described in support steidy).

In parallel, the same methodology (see Annex 3 to this SWD) has been used to estimate
the costs of poor implementation of the AAQ Directives, through the degree of non
compliancewith limit values and target values for particulate matter, nitrogen dioxide
and grouneevel ozone, respectively. The economic value of health impacts associated
with related exceedances is estimated to be in the order of EUR 240 billion for the EU for
the period 2008 to 2016, decreasing over time, with the same caveats on the methodology
as for the benefits presented above.

In addition to health benefits (delivered or foregone) mentioned above, it is useful to
assess the wider impacts of the AAQ Direesivon the economy (and in particular
competitiveness) and on social sustainability. The 2013 Clean Air Programme for
Europe, for example, identified that better air also offers economic opportunities
including for the EU's clean technology sectors, anédttiat major engineering firms

in the EU already earn up to 40% of revenues from their environment portfdlios.

Competitiveness impacts are difficult to ascertain and disentangle from the overall
impacts of environmental policy. However, based on liteeatreview’* they are

estimated to be minor over the whole economy but positive for the innovative sectors that

have benefited from new markets due to the measures put in place to reduce pollution.
More specifically, a 201 ctioE@GIDpoltutop could e st i n
explain up to 15% of recent GDP growth in E
increased labour productivity (less absenteeism and increased physical and cognitive
capabilities):*

Overall, variations in cost and bertefof the AAQ Directives and air pollution in general
across EU Member States are due to national specificities (age and composition of the
vehicle fleet, type and age of industrial facilities, predominant heating systems, scope for

129

Support study informing this Fitness Check, Section 6.3 anergip F.

¥ coM(2013)918. O6A Clean Air Programme for Europebd.

131 Support study informing this Fitness Check, Section 6.3.4 and Appendix F4.

2 OECD (2019). o6The econbdmivideoseé Hfomi Eurpoopdaouti oh
econometric analysis asatellitebased pollution data at EU NUTSlevel and estimates reduction of
air pollution through the achievement of the national exposure reduction targetfer PM
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