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3. THE THEMATIC STRATEGY ON AIR POLLUTION

3.1. Objectives, scope and approach

The environmental and socio-economic scope of the TSAP 2005 is summarized in Box A.4.1.

It i h i

t incorporates the above mentioned Box A.4.1: Summary of the environmental and socio-

multi-effect, multi-pollutant — and ..o, omic scope and context of the TSAP
multi-sectoral methodology  ——

developed at the international level.
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assessment.'® The objective of the §

analysis was to identify to what .
extent cost-effective progress could o emtrs - —
be made by 2020 towards the 6EAP Other

objectives of no significant impact on ~ Other Other

human health or the environment

i . . Cost-effectiveness H Science-based ‘
from air pollution, focusing on five = .

major impacts of air pollution: health
impacts of particulate matter; health
impacts of ground-level ozone; plant
impacts of 0zone; ecosystem impacts of acidification; and ecosystem impacts of eutrophication.

Impacts were calculated based on spatial modelling of pollution concentrations and depositions taking
into account meteorological and topographic conditions that were characteristic for the respective
regions in the EU. For ecosystem impacts, the depositions are compared with ‘critical loads’
calculated for each ecosystem type, which are deposition rates beyond which the ecosystem suffers
damage, to determine the ecosystem area affected. For human health, the concentrations were
combined with population data to determine exposure to those concentrations, and those were in turn
combined with concentration-response functions established by the WHO based on a thorough
scientific review, and baseline health impact data for the endpoints in question, to estimate the
resulting years of life lost, or premature deaths.

Based on this assessment, the 2005 TSAP set out interim objectives for headline health and
environmental indicators (Table 1) and accompanying pollutant emission reduction objectives (Table

2) for 2020 that would be required to meet those impact objectives.'®

Table 1: TSAP Health & Environmental Targets (target year 2020)

18 See Annex 2 of SEC(2005)1133 for detail

1% One technical point is that the 2005 TSAP interim objectives for 2020 were formulated in terms of
percentage reduction compared to 2000 as the base year, and for the EU25 rather than the current EU28.
The present review is based on assessments for EU28 based on an updated energy baseline and with 2005
chosen as the base year (because emission inventory data are of better quality). Hence, the tables include a
column with the equivalent TSAP objectives for 2020 presented on the revised basis.
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Headline Health and Environmental Impacts 2020 "Interln Targets™
%A vs 2000 %A vs 2005
Loss of life expectancy due to PM exposure 47% 40%
Acute mortalities due to 0zone exposure 10% 0%
Excess acid deposition in forest areas 74% 67%
Excess acid deposition in fresh surface water areas 39% 32%
Areas or ecosystems exposed to eutrophication '7° 31% 29%
Forest Area exceeded by ozone (M Km?)'"! 15% 12%

Table 2: TSAP Emission Reduction Targets (indicative for target year 2020)

Headline Emission Reduction Targets 5 2020 "Interim Targets™
%A vs 2000 %A vs 2005
Primary Particulate Matter (PM2.5) 59% 52%
Nitrogen Oxides (NOx) 60% 56%
Sulphur Oxides (SOx) 82% 76%
Non-Methane Volatile Organic Compounds (NMVOC) 51% 38%
Ammonia (NH3) 27% 24%

The TSAP objectives were politically endorsed by Council and EP conclusions but have no formal
legal status.'”

3.2 Monitoring, Reporting and Evaluation

Progress towards the TSAP objectives is monitored through several indicators, most directly through
trends in air pollutant emissions based on national emission inventories established by the Member
States according to the requirements of the NECD (referring to the guidelines adopted by the
CLRTAP-EMEP) and collated by the EEA.'"

Impacts on health, acidification and eutrophication are calculated regularly and published on the
occasion of comprehensive reviews conducted by the European Commission and the EEA or the
CLRTAP." The effectiveness of the TSAP has also been tracked through the EEA’s annual report
on Air Quality in Europe which collates monitored air quality data reported through EIONET in

179 The figure in the original strategy is 43%, but based on updated scientific methodology the 2005 emission

reductions correspond to a reduction in impact of only 31%.

Rebased as percentage reduction in ozone flux, where the latter is defined as phytotoxic ozone dose
(mmol/m2) over a threshold of 1 nmol/m2/s.

172 Council Conclusions on TSAP, 9 March 2006, available on:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2012:225:0011:0019:EN:PDF.

See http://www.eea.europa.eu/data-and-maps/indicators for air pollution related indicators and assesments.
See for example the CLRTAP co-ordination centre for effects annual status reports; 2012 report available
on http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2012:225:0011:0019:EN:PDF.
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accordance with the implementing decisions adopted under the Ambient Air Quality Directives (See
175

section 4).
The TSAP was furthermore evaluated in the review of the 6EAP with regard to the breadth and
quality of its analysis. '’® The review process builds on these monitoring and evaluation mechanisms
and included extensive further consultation of stakeholders.

3.3. Relevance

The analysis under the current review of EU air policy has confirmed that the overall scope,
objectives, parameters and sources identified in the TSAP remain relevant and appropriate to address
the main air pollution challenges in the EU. The main impacts focused on in 2005 remain the key air
quality impacts today. Successive reviews of the science underlying the problems have confirmed

177 : :
A review of evidence has

that the pollutants addressed are indeed the main problem drivers.
confirmed that particulate matter and ozone are the two substances for which the evidence of health
impacts in the EU is strongest.'”™ For ecosystem impacts, while acidification has reduced
dramatically, eutrophication remains substantial.'”’ The modelling framework was further developed
and updated in the period 2006-2013, with in-depth stakeholder consultation.'™ It was concluded that
the approach to identify pollution reduction objectives, sources and legislative instruments remains

valid.

Stakeholders have stressed the importance of maintaining, and where possible extending, the inter-
relation between air quality and climate change policy analysis.'"®' Likewise, the inter-relation
between the AAQD and the NECD could be strengthened.'®™A number of tasks related to climate
change and its effect on air pollution also require consideration on broader spatial scales whilst at the
same time there is increasing need for more detailed information on pollution levels within Member
States' territories that require assessments with finer spatial resolution. '®* It was noted that EU

173 See most recent report, Air Quality in Europe — 2012 report, p34 for current emissions and historical

trends; report available on http://www.eea.europa.eu/publications/air-quality-in-europe-2012. The EEA’s
annual report on implementation of the NECD provides more detail on four of the five main TSAP
pollutants (the exception being PM2.5, which is not currently regulated under the NECD). Latest report
available on http://www.eea.europa.eu/highlights/publications/evaluation-progress-nec-2012.

See “Final report for the assessment of the 6™ environment action programme, DG ENV.1/SER/2009/0044,
chapter 3.3 and Annex A, in particular p80 ff. For stakeholder consultation, see Chapters 1-2 and Annexes
E-G. Report available on:
http://www.ecologic.eu/files/attachments/Projects/2010/ecologic_6eap_report.pdf.

For an in-depth assessment of eutrophication and its underlying causes see the European Nitrogen
Assessment: Sources, Effects and Policy Perspectives, Sutton, M A et al, Cambridge University Press
2011; for an in-depth assessment of the health impacts of air pollution and their underlying causes see the
Review of Evidence on the Health Aspects of Air Pollution, WHO/Europe 2013 (see above or Annex 1 for
ref.)

7 WHO Review of Evidence on Health Aspects of Air Pollution, 2013. Available on
http://www.euro.who.int/en/what-we-do/health-topics/environment-and-health/air-
quality/publications/2013/review-of-evidence-on-health-aspects-of-air-pollution-revihaap-project-final-
technical-report.

Report ‘Factors determining recent changes of emissions of air pollutants in Europe,
ENV.C.3/SER/2011/0009 TSAP report #2.

In the context of the EC4MACs project, a preparatory project under the LIFE programme. See
http://www.ec4macs.eu/.

See ‘Survey of view of stakeholders, experts and citizens on the review of EU Air Policy. Part II: Detailed
results’, ppl7-19 points 2 to 4. Available on http://ec.europa.eu/environment/air/review_air_policy.htm.
See report from Member State Expert Group meeting on Air Quality review (2012)

See reports from EMEP Steering Body and EMEP website.
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provisions for monitoring ecosystems were lacking (See section 5 on NECD below. Finally, it has
been suggested that in addition to the coverage of "traditional" sectors such as energy, industry, and
transport, increasing attention should go to agriculture and maritime emissions as well as emissions
from small and medium scale combustion.'®*

34. Effectiveness

As shown in Figure 1 below, substantial reductions have been achieved between 1990 and 2010 for
the main air pollutants tracked by the TSAP.

Figure 1: EU air pollutant emissions 1990-2010 (EEA, 2012)

Index (1990 (2000) = 100)
120 5

1990 1995 2000 2005 2010

In consequence the EU's huge acid rain (acidification) problem is set to be broadly solved'®, the
impact of lead from vehicle fuels has been eliminated, and the ambient air health risk from other
heavy metals and carbon monoxide has been greatly reduced. The health impacts of particulate
matter, the main cause of death from air pollution, have been reduced by around 20% between 2000
and 2010. Figure 2 shows the comparative success in eliminating acidification versus the large
outstanding eutrophication problem.

8 See ‘Survey of view of stakeholders, experts and citizens on the review of EU Air Policy. Part II:

Detailed results’, pp19-20, point 5.

The emission reductions are due to EU legislation on sulphur emissions from large combustion plants
(LCPs), and to the low sulphur road transport fuel requirements that also enabled the use of catalytic
converters from Euro 4 onwards.
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Figure 2: EU ecosystems at risk of acidification and eutrophication
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The present review has also developed updated projections related to the air pollutant emissions and
air quality impacts for the period up to 2030 assuming no changes to current policy (see Annex 5).

Despite the progress made in addressing air pollution, several of the 2005 TSAP objectives will not be
met - the health and environmental impacts of air pollution in the EU remain large.

As shown in Table 3, projected emission reductions without further measures will fall short of the
2020 TSAP targets for all main pollutants, most importantly for PM2.5 and ammonia (NH;) and to a
lesser extent for NOx and NMVOC." The reasons for this shortfall are further discussed in the
section relating to the NECD and source controls.

Table 3: Distance to TSAP Emission Reduction Targets for 2020 (latest projections)

%A vs 2005 %A vs 2005
Headline Emission Reduction Targets for 2020 e

TSAP 2005 Projected
Primary Particulate Matter (PM, s) 52% 24%
Nitrogen Oxides (NOx) 56% 51%
Sulphur Oxides (SOx) 76% 65%
Non-Methane Volatile Organic Compounds (NMVOC) 38% 34%
Ammonia (NH3) 24% 15%

As a consequence of failing to achieve the emission reduction targets, there is also under-achievement
of the TSAP's headline health and environmental targets for reduction of PM2.5 mortality,
eutrophication and forest acidification (Table 4). '** However, the target for fresh water acidification

186
187

Emission projections carried out in the context of this review are documented in Annex 5.

Projected emission reductions by 2020 compared to 2005 are calculated based on data presented in Annex
5.

The first column gives the scale of the impact in 2000, the second the projected impact in 2020 on a
business as usual scenario (baseline), and the third, the projection for 2020 on the basis of the maximum
technically feasible reduction of air pollution (MTFR). Note that the impacts reported in this table are
smaller than in chapter 3 of this impact assessment. This is because advancements in atmospheric
dispersion modelling and ecosystem impact assessment have led to the upward revision of the magnitude
of impacts. In % reduction terms, however conclusions have not substantially changed.
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will be met, as well as the ozone mortality target (the latter represented a 10% reduction compared to
2000).

Table 4: Distance to TSAP Health & Environmental Targets (latest projections)

Headline Health and Environmental Impacts for 2020 7oA vs 2005 7oA vs 2005
TSAP 2005 Projected"’
Loss of life expectancy due to PM exposure (M) 40% 26%
Acute mortalities due to ozone exposure (M) 0% 13%
Excess acid deposition in forest areas (M Km?) 67% 64%
Excess acid deposition in fresh surface water areas (M Km®) 32% n.a.
Areas or ecosystems exposed to eutrophication (M Km?) 29% 17%
Ozone flux (Forests (mmol/m* above effects threshold)) 12% 13%

The updated human health impacts in the EU due to PM and ozone air pollution in 2010 are presented
in Table 39."° The associated external costs and costs of implementation are discussed in the
following section on efficiency. Air pollution remains the number one environmental cause of death
in the EU, responsible for an estimated 406 000 premature deaths or ten times more than fatalities due
to road traffic accidents."”’ In addition to premature mortality there are also substantial quality-of-life
(well-being and morbidity) impacts, ranging from asthma to exacerbation of cardiovascular
symptoms, which result in restricted activity days with associated productivity losses.

Table 5: Health Impacts in the EU Due to PM and Ozone Air Pollution in 2010 (EU28)

Acute Mortality (All ages) Premature deaths 03 26,525
Chronic Mortality (All ages) * Life years lost PM 4,030,653
Chronic Mortality (30yr +) * Premature deaths PM 379,420
Infant Mortality (0-1yr) Premature deaths PM 1,829
Chronic Bronchitis (27yr +) Cases PM 316,685
Bronchitis in children (6 to 12 years) Cases PM 6,231,812
Respiratory Hospital Admissions (All ages) Cases PM 142,243
Respiratory hospital admissions (>64) Cases 03 19,117
Cardiovascular Hospital Admissions (>18 years) Cases PM 108,989
Cardiovascular Hospital Admissions (>64) Cases 03 86,279
Restricted Activity Days (all ages) Days PM 436,351,761
Asthma symptom days (children 5-19yr) Days PM 11,290,673
Lost working days (15-64 years) Days PM 121,378,612
Minor Restricted Activity Days (MRADs all ages) Days 03 108,845,140

Notes: * These rows represent alternative measures of the same effect on mortality, and hence are not additive..

'8 n.a. indicates that calculations are not available at this stage.

" Source: EMRC 2013.
1 EUROSTAT statistics report the number of traffic fatalities in the range of 35,000 in the year 2010 across
the EU 27.
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3.5. Efficiency

Promoting cost-effective air pollution abatement actions

One of the principal aims of the TSAP was to promote cost-effective air pollution abatement actions
in the EU and internalise externalities through the adherence to the polluter pays principal and optimal
market based solutions.

As is set out in section 6 on EU source controls, the main focus of current air pollution policies has
been on the major polluters. External costs associated with air pollution in the EU remains, however,
very large. Table 40 below builds on table 39 above and shows the external costs associated with the
main health impacts in the EU due to air pollution.

Table 6: External Costs Associated with Main Health Impacts in the EU Due to Air Pollution in
2010

Impact €M/year
Acute Mortality (All ages) Premature deaths 03 1,531 -3,679
Chronic Mortality (All ages) LYL median VOLY * Life years lost PM 232,569 — 559,052
Chronic Mortality (30yr +) deaths median VSL * Premature deaths PM 413,567 — 842,312
Infant Mortality (0-1yr) median VSL Premature deaths PM 2,990 - 6.090
Chronic Bronchitis (27yr +) Cases PM 19,001
Bronchitis in children (6 to 12 years) Cases PM 3,664
Respiratory Hospital Admissions (All ages) Cases PM 316
Respiratory hospital admissions (>64) Cases 03 42
Cardiac Hospital Admissions (>18 years) Cases PM 242
Cardiovascular hospital admissions (>64) Cases 03 192
Restricted Activity Days (all ages) Days PM 40,144
Asthma symptom days (children 5-19yr) Days PM 474
Lost working days (15-64 years) Days PM 15,779
Minor Restricted Activity Days (MRAD:s all ages) Days 03 4,571
Core median VOLY 327,691
Core mean VOLY 657,913
Core median VSL 505,120
Core mean VSL 937,434

Notes: * These rows represent alternative measures of the same effect on mortality, and hence are not additive.

The implementation costs of existing policy are given per sector in Table 41. Note that these are the
costs for reducing pollution from a situation of no pollution mitigation at all, to the current pollution
level. The pollution which would result from today's activity levels if there were no policy at all
would be extremely high. The concentrations in such circumstances would be at least an order of
magnitude higher than current concentrations, and although impacts are not linear over the whole
concentration range, the impacts would also be several multiples of the current impacts.
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Table 41: Pollution control costs for the baseline up to 2020 (EU28, M€)

2010 2015 2020
Power generation 12700 12093 10711
Domestic sector 7476 9115 9629
Industrial combustion 2435 2468 2521
Industrial processes 4760 4983 5029
Fuel extraction 976 907 770
Solvent use 1638 1964 2140
Road transport 26022 34357 42023
Non-road mobile sources 1892 4320 6975
Waste treatment 0 1 1
Agriculture 1750 1775 1786
Total 59650 71983 81584

It can be seen that even on the most conservative valuation, the benefits of implementation of current

policy hugely outweigh the costs. Despite the very substantial progress, the remaining impacts in
2010 still place a huge burden on society.

Enhancing the overall coherence of the principle TSAP instruments

Another principal efficiency related aim of the TSAP was to enhance the overall coherence of the
main instruments put in place to achieve the TSAP objectives including the balance between Member
State and EU action.

Whilst detailed comments are provided in the below sections relating to the respective instruments,
the following areas for reinforcement of the strategy (and its underlying analysis) have been identified
based on the public consultation for the TSAP review:

A reinforced analysis of the impact of emission reductions (from source controls and national

emission ceilings) on compliance with the AAQD air quality standards (it is now possible for the

first time to model this at EU scale);'*

the interaction with other policies, in particular with the forthcoming climate and energy
193

package;

the robustness of the proposed policy with respect to variations in the underlying analytical

assumptions;'”*

alternative instruments to those brought forward in 2005 (e.g. fiscal instruments); '*°

192

193

194

See next section for rationale; See also TSAP report #9, ‘Modelling compliance with NO2 and PM10 air
quality limit values in the GAINS model’, IIASA 2013. This and all other reports referred to here are
available on http://ec.europa.eu/environment/air/review_air_policy.htm, unless otherwise specified.

TSAP report #1, ‘Future emissions of air pollutants in Europe — Current legislation baseline and the scope
for further reductions’, ITASA 2012, section on decarbonisation scenario impacts, pp43-48.

For an ex post analysis of the robustness of the assumptions made in the 2005 TSAP, see TSAP report #2
‘Factors determining recent changes of emissions of air pollutants in Europe’, IIASA 2012. For an
assessment of the achievability of prospective future targets on alternative assumptions, see TSAP report
#10, ‘Policy Scenarios for the revision of the Thematic Strategy on Air Pollution’ IIASA 2013 section 4.2
ppl6-19.

109


http://ec.europa.eu/environment/air/review_air_policy.htm

e how action at Member State level can be supported and reinforced at EU level;'*

e additional flexibilities in instruments compared with those assessed in 2005."”

3.6. Relation of the TSAP analysis to emission ceilings and ambient air quality targets

The TSAP modelling delivered as one of its direct outputs emission reduction objectives for SO,,
NOx, NMVOCs, ammonia and PM, s not only for the EU as a whole but for individual Member
States. These reductions took account of the transboundary impacts of the pollution concerned by
determining the optimum spatial and sectoral profile of pollution reductions across Europe, so as to
meet the desired health and environmental objectives. Thus the outcome of the modelling translated
naturally into national emission ceilings for the various pollutants. The NECD had been adopted in
2001, and while it addressed human health impacts from ozone exposure, its main focus was on
ecosystem impacts. The level of the ceilings set did not correspond to those required to meeting the
2005 TSAP objectives, and importantly, the Directive did not include a ceiling for PM,s. The TSAP
proposed that these points be rectified by a revision of the Directive.

However, the relation of the TSAP and its associated modelling to the ambient air quality standards
adopted was less direct. Those standards had been adopted based on scientific advice from the WHO,
and on an assessment of the current levels of concentration and achievability of reduced levels.'”® The
TSAP analysis was not optimised to achieve compliance with the air quality limit values, but rather to
maximise the reduction in air pollution impacts across Europe. Nor was it possible to determine in
detail the impacts of achieving the impact reduction objectives on compliance with the air quality
standards, as the resolution of the model grid was too coarse (at 50x50km). The TSAP thus did not
propose any adjustment to the limit values already adopted under framework and daughter directives
on air quality, but did allow an extension of the timescale for meeting these values based on evidence
that Member States had taken all possible action and still certain limit values were unlikely to be
reached by the required deadlines.

4. THE AMBIENT AIR QUALITY DIRECTIVES
4.1. Objectives, scope and approach

Legislation on ambient air quality stems principally from the Air Quality Framework Directive
1996/62/EC. That Directive set out a framework for the establishment of ambient air quality
standards and for air quality assessment, public information, and management with the aim of
establishing a uniform minimum level of protection for human health and the environment. It also
listed a set of key pollutants which had been identified as posing the most significant threats to human
health and the environment. Standards for these pollutants were initially set in four subsequent
‘daughter’ Directives that were governed by the Framework Directive.

193 JRC-IPTS 2013. Market based instruments to reduce air emissions from household heating appliances:

Analysis of scrappage policy scenarios. To be published.

Addressed in: EEA Air Implementation Pilot ‘Lessons learned from the implementation of air quality
legislation at urban level’, EEA report No 7/2013, available on http://www.eea.europa.eu/publications/air-
implementation-pilot-2013; ‘Review of the Air Quality Directive and the 4™ Daughter Directive, Service
request no 6 under FW contract ENV.C.3/FRA/2009.0008. Final report 2012; ‘Final report of the PM
Workshop Brussels 18-19 June 2012’ (service request 7 under FW contract ENV.C.3/FRA/2009/0008;
‘Services to assess the reasons for non-compliance with the ozone target value set by Directive 2008/50,
and potential for air quality improvements in relation to ozone pollution’, Ecorys 2013.

The main two issues are offsetting for shipping NOx emissions and joint implementation for methane.

%8 See Directive 1996/62/EC Annex 2, and Commission proposal for 1999/30 (COM(1997)500 final.
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For SO,, NO,, PM,,, lead, benzene and carbon monoxide the standards were set as limit values, to be
achieved everywhere; while standards for ozone were set as target values, in recognition of the
difficulty in ensuring that the required concentration is met given the complex atmospheric chemistry
involved in ozone production. The 4™ Daughter Directive, 2004/107, covering heavy metals and
polyaromatic hydrocarbons (PAHs), also established target values, on the basis that the desired
concentrations of ambient air concentrations of arsenic, cadmium, nickel and polycyclic aromatic
hydrocarbons (i.e. concentrations which would not pose a significant risk to human health) could not
be achieved in a cost-effective manner in specific areas.'” The implementation of target values does
not require that measures entailing disproportionate costs be taken;*” for an ambient air quality limit
value, on the other hand, the obligation is binding as to the concentration to be achieved and Member
States are obliged to put in place the necessary plans and programmes to reach compliance.

The 2005 TSAP was accompanied by a legislative proposal for amending the Ambient Air Quality
Directives —eventually adopted as Directive 2008/50/EC. It significantly streamlined the legislation by
merging the Air Quality Framework Directive and its first three daughter directives. It also included
new flexibilities by introducing the possibility of time extensions for the PM,, benzene, and NO,
limit values originally established in 1999. New air quality standards were introduced for particulate
matter (PM,;), based on the increasing evidence that health effects were dominated by long-term
exposure to this pollutant. Finally, it called for further streamlining the existing implementing acts and
further adapt them to reduce the administrative burden through making better use of electronic and
automated data collection and processing technology. The latter consolidation was completed in 2011
through the adoption of the Commission Decision 2011/850/EU, consolidating and amending three
implementing acts.

A particular innovation of Directive 2008/50/EC was to include a different kind of regulatory
parameter for PM, 5 in addition to the traditional ambient concentration: an average exposure indicator
(AEI) designed to reflect the population exposure to PM, s in an individual Member State, and with

21 The rationale was that there was no identifiable threshold below which

two related objectives.
PM, s would not pose a risk, and so a mechanism was needed to prompt a general reduction of
concentrations in the urban background to ensure that large sections of the population benefit from
improved air quality. This would supplement the PM, s limit value, the role of which is to ensure a

minimum degree of health protection everywhere.*"*

Since the recent consolidation, ambient air quality standards are contained in the Directive
2008/50/EC and 2004/107/EC.

4.2. Monitoring, reporting and evaluation

The implementation of the ambient air quality standards is monitored according to specific provisions
established in the relevant Directives and including provisions on zoning, the determination of the
required assessment regime, criteria for location of sampling points (macro-scale and micro-scale

"’ See Directive 2004/107/EC recital 3.

290 Ibid., recital 5.

' A national exposure reduction target to be met by 2020 and an exposure concentration obligation to be met
by 2015. See Annex IX of Directive 2008/50.

2 Directive 2008/50/EC recital 11.

111



siting), data quality objectives, reference methods for the assessment of concentration of pollutants,
203

and the conditions under which modelling could be used in combination with fixed measurements.
Data collection, quality assurance, and reporting of the resulting data is managed by the European
Environment Agency (EEA). The EEA provides annually a consolidated report on implementation of
the Directive.** Detailed data sets are maintained and publically available in the EEA's Airbase.*”

It is noted that under the provisions of the new Decision 2011/850/EU a transition to electronic
reporting compatible with the INSPIRE Directive will take place in 2014, allowing for further
streamlined reporting and evaluation as well as enhanced public access to relevant air quality

information.?*®

4.3. Relevance

The main issue of relevance for the Ambient Air Quality Directives is whether the pollutants
regulated are indeed those of principal health concern, and whether the controls are set at the correct
level. As part of the 2013 air policy review, the Commission asked WHO to carry out a review of the
health effects of air pollution according to a series of questions identified in consultation with
stakeholders.””” Among the key questions were:

whether any developments in evidence would justify modifications to the emphasis on the main
pollutants currently regulated (PM;o and PM, 5, NO, and ozone), including:

0 whether any fractions of particulate matter should be regulated in preference to particulate
mass;
0 whether new evidence affected the assumptions regarding a no-effect threshold for any
pollutant;
0 whether the health evidence related to NO, indicated that it impacted directly on human
health, or was a marker for some other component of air pollution.
e whether any parameters could be consolidated or deleted from the regulatory framework, or
whether any should be added;
e which metrics, health outcomes and concentration-response functions could be used to assess the
health impacts of PM, ozone and NO,.
These questions covered all the main issues raised by stakeholders in the first public consultation.”®
The question of the independent health impacts of NO, was particularly important given (a) the
widespread non-compliance with the NO, limit value and (b) the fact that while vehicle related PM
pollution has been decreasing (due e.g. to implementation of the diesel particle filter), NO,
concentrations have been stable and often above the EU AQ limit value, and in several places

increasing levels.

23 See e.g. Directive 2008/50/EC annexes I-VI.

204 The most recent being report No 4/2012, “Air Quality in Europe — 2012 report’; see above for availability.
205 See http://www.eea.europa.eu/themes/air/air-quality/map/airbase.

29 Directive 2007/2/EC establishing an infrastructure for spatial information in the European Community.

27 WHO, ‘Review of the impacts on health of air pollution’, 2013. http://www.euro.who.int/en/what-we-
do/health-topics/environment-and-health/air-quality/publications/2013/review-of-evidence-on-health-
aspects-of-air-pollution-revihaap-project-final-technical-report

See report ‘Survey of views of stakeholders, experts and citizens on the review of the EU Air Policy Part
II: Detailed results.” In particular pp35-40.
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The main conclusions from the WHO analysis are as follows:

e While there is some evidence linking particular sub-components of PM,s with specific health
impacts (for instance the sub-components related to primary combustion), the balance of evidence
favours retaining PM, s mass as the target for policy measures;”"”

e Evidence still supports the absence of a threshold for PM, s> For ozone the evidence is
inconclusive, but any threshold, if it exists, is likely to lie below 90 ng/m3.*"' (The EU target
value is 120pg/m3.) Since 2005 there is new evidence indicating potential severe health impacts
(premature mortality) of chronic exposure to ozone.

o Evidence indicates that there are independent effects of NO, on short-term health outcomes; the
evidence for independent long-term effects is less clear-cut but still suggestive of a causal
relationship.

e There are independent rationales for each of the current PM limit values.*’* In addition there is a
potential rationale for a limit value on short-term average concentrations (as well as the current
annual average).”"

e  Specifications on the metrics and concentration-response functions appropriate for health impact
assessment were provided in this and the follow-up project (HRAPIE), and used in the ex-ante
impact assessment for the new Strategy.”’* The recommendation was that air pollution health
impact assessments should focus on chronic PM,s exposure and acute ozone exposure, as in
2005, but that sensitivity analysis on chronic ozone impacts and chronic NO, impacts would also
be warranted.

e While the parameters of the current legislation are all separately justified based on the health
evidence, there is evidence indicating the need to revise WHO guidelines for PM, ozone (long-
term exposure), NO, and S0,

With regard to the level at which the EU limit and target values are set, with the exception of the NO,

annual limit value these are less strict than the current WHO guidelines, and no values have been

0

tightened since they were originally established. The WHO advised in particular that the levels at
which the PM limit values are set are not sufficient to adequately protect human health.?'® Thus, even
full compliance with the existing Ambient Air Quality Directive would be insufficient to protect
human health: very substantial health impacts would remain.

The review also examined the levels at which controls are set for the substances regulated in the
AAQD in the EU's main trading partners and the WHO guidelines. Appendix 2 sets out the levels
established in the EU as compared with the WHO guidelines and the limit values in the USA, Japan,
Switzerland, China, Korea, and India. The limit values set are broadly comparable to those of the EU
even in emerging economies. For the health problem of most concern (PM,;5), the USA limit value is
substantially tighter than the EU limit (at 12 pg/m’, as compared with 25ug/m’ in the EU). For the
pollutants for which compliance in the EU is most difficult, the following observations are made:

e NO, annual average: the limit in the USA is substantially higher (100ug/m’ as compared with
EU’s 40pg/m”), but China and India are the same and Switzerland is tighter (30pg/m?).

e PM, daily average: this is difficult to compare given the crucial role of the number of allowed
exceptions. USA looks less stringent (at 150pug/m3 as compared with the EU’s 50pg/m3), but (a)

209 WHO REVIHAAP report ppl10-12, 182-183.
219 Tbid., pp38, 182-183.

2T bid., p59.
212 Tbid., p35.
23 Tbid., p32.

214 Tbid., pp4l, 62, 117.
15 Tbid., ppp182-186.
216 Tbid., p83.
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the USA strictly regulates the PM,s sub-fraction of PM;, and (b) it allows only one day’s
exceedence a year as opposed to the EU’s 35 days.

4.4. Effectiveness

The effectiveness of the AAQDs in achieving their objectives has been assessed in terms of the extent
of compliance with the limit values set.

Figure 3 presents the summary compliance picture in graphical form. It shows the percentage of
monitoring stations in exceedance of the limit or target values (left), and the percentage of the EU
population potentially exposed to concentrations above those values (right).

Figure 3: The 2010 AAQD Compliance and Population Exposure Picture (EEA)
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Widespread compliance with the limit values for benzene, lead, CO, and SO, in the Directive has
been achieved (Figure 4).

Figure 4: Status of compliance in 2010 with EU legally binding air quality
standards for Benzene, Lead, CO, and SO, (clock wise from upper left
onwards); EEA 2012
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In addition, the non-binding target values for heavy metals (arsenic, cadmium, nickel) are also broadly
complied with (Figure 5).

Figure 5: Level of compliance with non-binding target values for heavy metals (arsenic,
cadmium, and nickel) in the EU

These successes have been mainly attributed to effective EU —level source controls including fuel
quality measures (requiring the placing on the market of low-sulphur and unleaded fuels throughout
the EU) and measures addressing large point sources such as the Large Combustion Plants Directive,
the Waste Incineration Directive, and the Integrated Pollution Prevent and Control Directive, all now
consolidated in the new Industrial Emissions Directive.

As shown in Error! Reference source not found., there remains however widespread non-
compliance with the PM;y and the NO, limit values despite the time extensions provided in the
Directive 2008/50/EC.2"7 There is also widespread exceedance of the target value for benzo(a)pyrene
(BaP, the marker for polyaromatic hydrocarbons), and the target value for ozone.

U7 For PM,, the daily limit value is the most demanding to meet; for PM, s the the annual average limit value

is the most demanding to meet.
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Figure 6: Exceedance of EU air quality standards in 2010 for PM;y, NO,, Ozone, and BaP
(clockwise from upper right) in 2010 (EEA)
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Dots represent individual monitoring stations; green dots indicate compliance with the standards, red dots exceedance.

For PM,,, infringement procedures have currently been launched against 17 MS. For NO,, 18 MSs
have requested time extensions up to 2015 in accordance with the time extension provisions in the
Directive; taking into account the Commission's decisions on these requests, 18 MSs are currently in
non-compliance with the NO, limit values. The enforcement options related to BaP and ozone are
currently limited.

With respect to the new PM, s standards introduced in 2008, the limit value of 25ug/m; for 2015 is
likely to be broadly complied with.'® That standard is, however, less stringent than the PM,, daily
limit value. Projections show that the Directive's indicative limit value for PM, s of 20ug/m’ by 2020
is also likely to be broadly complied with, except in specific circumstances.

2 In 2011, 17 MSs are already in compliance with the limit value, with a further 4 within the so-called

margin of tolerance (indicating a sound trajectory towards compliance).
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With regard to the PM, s average exposure reduction objectives introduced in 2008, the first legal
milestone is achieving the exposure concentration obligation of 20ug/m’® in 2015 at the latest.
Member States were asked to share their

i o i Figure 7: Projected compliance with PM
experiences with implementing the exposure

2.5 limit values (2015 and 2020) assuming

reduction obligations, but there is little .
no change to current policies

practical experience at this stage given that

the first substantive obligation is for 2015, PM2.5 compliance: CLE

and it is too early to assess the effectiveness 100 P

of the concept in delivering health impact

reductions.”"’ |

% of stations

Pallutant specific causes of non-compliance
and outlook for improvements

Particulate Matter
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The causes of non-compliance vary PM2.5 [ug/m?]

significantly depending on the pollutant and

the national or local circumstances. The
following is an assessment by pollutant of the main reasons for non-compliance.

Concentrated local pollution sources for PM are a problem mainly in large urban centres which are
often densely populated, making the resulting health impacts particularly significant.**° In most
locations currently in exceedance of the PM standards, high PM concentrations are the compound
effect of different sources that include traffic (notably older diesel vehicles, both heavy- and light-
duty), domestic heating, industrial sources, power production and background concentrations
including also secondary aerosols, i.e. emissions of PM precursors including SO,, NO,, VOCs and
NH3.221

Projections of the compliance picture assuming no changes to the current policy framework developed
in Annex 5 show that by 2020, reductions delivered by implementation of current legislation will
bring most stations situated in these "normal" areas into compliance.””” For instance, the continued
penetration of Euro 5 light duty vehicles and Euro VI heavy duty vehicles into the fleet will
progressively reduce (primary) particulate matter in line with the stricter emission introduced by
those Euro standards. Further PM emission reductions can also be expected in the period up to 2020
from robust pollution controls on other relevant sources such as industrial installations and the energy
sector that have been regulated the recently revised Industrial Emissions Directive, including the

219 See report, ‘Review of the Air Quality Directive and the 4™ Daughter Directive’, RICARDO-AEA 2012,
section 4.4.3 p64.

E.g. some of the main population centres in Europe remain in non-compliance: Milan, Madrid, Barcelona,
London and others.

See EMEP country reports, ‘Transboundary air pollution by main pollutants (S, N, O3) and PM in 2010’
showing the extent of transboundary contributions to concentrations of those pollutants in all CLRTAP
parties (including all Member States). All reports are available on:
http://www.emep.int/mscw/mscw_publications.html; see for instance pl19 of the Belgium country report
for 2010 for the transboundary contribution to PM2.5 in BE (around 80%). BE report available on
http://www.emep.int/publ/reports/2012/Country _Reports/report BE.pdf.

See Annex 5, section 5 for detail.
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revision of the associated Best Available Technology Reference Documents and conclusions. As a
consequence, implementation of current legislation will resolve most of the current compliance
problems by 2020. (See also Annex 5).

However, this positive trend will not solve all non-compliance. Specific localised problems will
remain related to special "worst case" circumstances that are particularly challenging to address at the
local level. To identify the drivers responsible, the remaining areas of non-compliance were identified
from the compliance modelling, and the reasons for non-compliance isolated, as follows.

Those are characterised by either (a) specific domestic solid fuel combustion issues, or (b) particularly
concentrated local pollution sources, often combined with a particular topography.

e Domestic (household) solid fuel combustion has historically been a major driver of PM pollution
in many Member States (for instance it caused the great London smog). Most Member States have
restricted solid fuel use in response, but there are areas (notably the border region of PL, SK, CZ,
and BG) where it remains the major pollution source. The required action has not been taken by
the Member States in these regions mainly because the areas in question are often relatively poor,
and the socio-economic impact of implementing the required restrictions is a deterrent.
Pioneering initiatives have however been launched in a few locations, for instance Krakow.**
The problem is not only continuing coal use, but also increase in biomass use, driven partly by
renewables policy and (more recently) by the economic crisis which has caused some people to
turn to wood burning and other forms of highly polluting and inefficient heating solutions. While
action on the marketing and use of solid fuel combustion appliances will have an impact on the
problem over time, the replacement rate of solid fuel installations is slow (and possibly even
slower in low-income households), and open fireplaces will never be covered. Consequently,
existing instruments such as the Ecodesign Directive,** which apply only to new products and do
not affect existing installations, will not be sufficient; different approaches better adapted to
specific local circumstances will be required.

e The problem is compounded in certain locations by a topography which limits effective
dispersion of pollution, a factor that was explicitly recognised in Directive 2008/50/EC, which
allowed time-bound flexibilities to deal with site specific dispersion characteristics. To reach
compliance in such 'difficult' locations requires more comprehensive action than elsewhere on the
relevant local pollution sources, to ensure that the economic benefits of the concentrated
economic activity are not compromised by adverse health impacts.**’

Further reductions in PM concentrations in the EU, beyond those required to achieve compliance with

current air quality standards, will require reductions in background concentrations. This requires co-
ordinated national and/or transboundary action on primary PM and on precursors. The lack of a
primary PM;; ceiling in the NECD, and of new stricter ceilings for PM precursors resulted in
inadequate reductions in this regard. Also, the AAQD provisions on transboundary pollution problems
(Art 25) are rarely used, and when used, ineffective.?*

Nitrogen Dioxide (NO,)

Type-approval emission requirements for motor vehicles have been tightened significantly through
the introduction and subsequent revision of Euro standards. Figure 8 shows, however, that while

226 Few cases are known; DE made contacts with PL, and PL and CZ have had some contacts.
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vehicles in general have delivered substantial emission reductions across the range of regulated
pollutants, this is not true of NOy emissions from diesel engines (especially light-duty vehicles).

Figure 8: Euro Emission standards and real world emissions for gasoline
and diesel vehicles (ICCT, 2012)

Petrol NOx emissions (in g/km) Diesel NOx emissions (in g/km)
0.2 10

Euro3 ois
2000

08
Euro 4 0.08 01 Euro 4 0.25
2005 o ﬂ
- 0.8
Euro5
Euro5 ;4 0.05 2009 N
2009 :

NO, emissions of gasoline cars in the EU have decreased significantly since 2000, from about 0.2
grams per kilometer (g/km) to 0.05 g/km. This corresponds quite well with the Euro emission limits,
which were adapted from 0.15 g/km to 0.06 g/km in the same time period. The Euro emission limits
regulate how much specific pollutants, such as NO,, may be emitted by a car when it is tested under
laboratory conditions and using a specific driving cycle. In the case of gasoline vehicles, the NOy
emissions measured in the laboratory are fairly well in line with the level of emissions measured on-
road, i.e., when driving the car under real-world conditions on a real road. This, however, is not the
case for diesel cars. Diesel vehicles in the EU are allowed a much higher NOx emission level than
gasoline cars. In 2000, when the Euro 3 standard was introduced, the allowed level was 0.5 g/km,
more than twice as much as for g