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Adopted by the Council and the European
Parliament in July 2002, the EU’s Sixth En-
vironmental Action Programme (6EAP) es-
tablishes the objective of achieving levels
of air quality that do not give rise to signifi-
cant negative impacts on and risks to human
health and the environment. For ecosystems
this includes the requirement that critical
loads and levels shall not be exceeded.

The Clean Air For Europe (CAFE) pro-
gramme was launched by the Commission
in 2001, with the aim of reviewing current
air quality policies and assessing progress
towards the long-term objectives of the
6EAP. (See box for more details about the
aims and activities of CAFE.)

The 6EAP calls on the Commission to
develop seven thematic strategies, includ-

The CAFE programme and the
thematic strategy on air pollution

ing one on air pollution. One of the main
tasks of CAFE up to 2005 has been to inform
and assist the development of the thematic
strategy on air pollution.

Emission trends up to 2020
In order to assess the effectiveness of cur-
rent air quality policies, CAFE constructed a
baseline scenario (also called the “current
legislation” scenario – CLE) showing the
expected emission levels up to 2020.

The main tool used for the scenario con-
struction and analysis was the RAINS com-
puter model for integrated assessment, es-
sentially the same as that used a few years
ago in putting together the directive on na-
tional emission ceilings. In addition, other
computer models were employed to provide

Current levels of air pollution cause severe health impacts in the European Union,
resulting in some 370,000 premature deaths each year, increased hospital admissions,
extra medication, and millions of lost working days. Additionally, there is widespread
and significant damage to ecosystems, agricultural crops, modern materials, and the
cultural heritage.

The annual cost to society of health impacts alone from fine particles and ozone for
the year 2000 has been estimated to amount to between 276 and 790 billion euro.
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Note: The figure shows per cent gap-closure towards the no-effect level from the base year 2000 to the target
year 2020. Figures on health impacts are based on change in the number of premature deaths, while figures on
ecosystem impacts are based on change in exceedance of critical loads and levels.

Figure 1. Estimated improvement of health and environmental indicators resulting
from the baseline scenario (CLE) and additional improvements from the strategy and
the maximum technically feasible reductions (MTFR) scenario.
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information on trends in the energy, trans-
port and agriculture sectors.

The baseline energy scenario provides
a consistent EU-wide view of energy de-
velopments, including certain measures
needed for implementation of the Kyoto
Protocol. It results in a reduction in CO2
emissions of 7.4 per cent by 2010 and
3.6 per cent by 2020, as compared to the
base year 1990.

Based on this energy scenario, and as-
suming full implementation of current air
quality legislation1, emissions of sulphur
dioxide (SO2) in the 25 EU member coun-
tries will fall by two-thirds by 2020, as
compared to the base year 2000. Emis-
sions of nitrogen oxides (NOx), volatile
organic compounds (VOCs), and fine par-
ticles (PM2.5) will be reduced by nearly
half, while those of ammonia (NH3) are
expected to remain more or less the same
up to 2020. See Figure 2.

Concentrations and depositions of air
pollutants are also influenced by emis-
sions from international shipping in the
sea areas surrounding Europe. In contrast
to the progress in reducing emissions
from land-based sources, shipping emis-
sions are expected to continue increasing.

Even after accounting for enforcement
of MARPOL Annex VI and the new EU di-
rective on sulphur in marine fuels, emis-
sions of SO2 from ships are expected to
increase by more than 42 per cent by
2020, and those of NOx by two-thirds. In

both cases, by 2020 the emissions from
international shipping around Europe will
have surpassed the total from all land-
based sources in the 25 member states
combined.

Current legislation inadequate
Damage to health is caused primarily by
two types of air pollutants, namely fine
particles and ozone. The latter is formed
in the atmosphere from the reactions of
NOx and VOCs. It is a strongly oxidising
gas that can damage vegetation (includ-
ing agricultural crops and forest trees),
certain type of materials, and human
health.

Concentrations of PM2.5 are increased
through direct emissions of so-called pri-
mary particles, as well as indirectly
through the release of gaseous pollutants
(especially SO2, NOx, and NH3) that react
in the atmosphere to form so-called sec-
ondary particles.

For PM2.5 the RAINS model estimates
changes in the loss of statistical life ex-
pectancy that can be attributed to changes
in anthropogenic emissions. It should be
noted that these calculations do not in-
clude secondary organic aerosols and they
only refer to impact on the population over
30 years of age, thus underestimating the
total impact.

Using the pollution levels for the year
2000, it is estimated that PM2.5 results in
an average shortening of statistical life
expectancy of more than eight months in
the EU, equivalent to 3.6 million life years
lost annually. Under current legislation,
by 2020 this figure comes down to about
5.5 months (equivalent to 2.5 million life

years lost). See Figure 4.
When it comes to ozone, the RAINS

model estimates the number of premature
deaths associated with ozone levels above
a cut-off level of 35 parts per billion (ppb).
Since there is medical evidence of health
impact even below 35 ppb, the use of this
cut-off level results in an underestimation
of the impact. The number of premature
deaths estimated as above will gradually
decrease up to 2020 as a result of de-
creased emissions of the ozone precur-
sors NOx and VOCs.

Acidification, i.e. excess deposition of
acidifying sulphur and nitrogen com-
pounds, causes damage to both freshwa-
ter and terrestrial ecosystems. For the year
2000, nearly one quarter of a million
square kilometres – or 21 per cent – of the
forest area received acid deposition above
the sustainable levels (the critical loads).
By 2020 this is calculated to come down
to about 10 per cent. See Figure 5.

Excess input of nutrient nitrogen, in the
form of nitrogen oxides or ammonia, to
terrestrial ecosystems gives rise to changes
in plant communities and a consequent
loss of biodiversity. The present nitrogen
deposition exceeds the critical loads over
57 per cent of the area of sensitive eco-
systems – a figure that will come down to
46 per cent by 2020. See Figure 6.

The critical level for protecting forest
trees from ozone damage is currently ex-
ceeded over two-thirds of the ecosystem
area. Under current legislation, by 2020 this
figure will only be marginally reduced.

Table 1 provides a summary of the health
and environmental impacts of various sce-
narios analysed by CAFE. It is clear that

1 Some directives of importance for air pollutants
emissions were not included in the baseline sce-
nario, namely the air quality framework and daugh-
ter directives, the national emission ceilings di-
rective, and the directive on integrated pollution
prevention and control.

The Clean Air for Europe (CAFE) programme was launched by the
European Commission in 2001, with the aim of reviewing current
air quality policies and assessing progress towards attainment of the
EU’s long-term air quality objectives, as laid down in the Sixth
Environment Action Programme. CAFE has dealt with health and
environmental problems related to fine particles (PM), ground-level
ozone, acidification, and eutrophication.

CAFE has provided the analysis for the EU’s thematic strategy
on air pollution, which was adopted by the Commission in Septem-
ber 2005. The idea is that CAFE should evolve into an ongoing five-
year cyclical programme, in which the 2005 thematic strategy on air
pollution simply marks the first milestone.

The activities of the programme include:
Developing and collecting scientific information on the effects of

air pollution, making inventories and projections of emissions and air
quality, doing studies of cost-effectiveness and carrying out integrated
assessment modelling – all leading to new and/or revised objectives
in respect of air quality and pollutant deposition, and identifying
the measures required for reducing emissions.

Clean Air for Europe – the CAFE programme

Supporting the implementation of existing legislation and re-
viewing its effectiveness, especially in view of the directives on air
quality and on national emission ceilings, and developing new pro-
posals for measures to abate emissions.

Determining at regular intervals an integrated strategy to define
appropriate air-quality objectives for the future and cost-effective
measures for meeting those objectives.

Disseminating the information emerging from the programme.
A steering group comprising representatives of the member states

and stakeholders (e.g. industry and environmental NGOs) meets two
or three times a year to advise the Commission on the strategic direc-
tion of the programme. In addition, during 2001–2005 four consulta-
tive working groups have been engaged. Altogether, the CAFE pro-
gramme held more than one hundred stakeholder meetings in the
last four years.

More information on the CAFE programme can be found on the
website of the Commission’s environment directorate: http://
europa.eu.int/comm/environment/air/cafe/index.htm
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significant negative impacts will persist
and that the objectives of the 6EAP will
not be achieved by 2020, even with effec-
tive implementation of current legislation.

Emission reduction potential
In order to assess the emission reduction
potential of applying currently available
technical abatement measures, a so-called
maximum technically feasible reductions
(MTFR) scenario was investigated. As in-
dicated by the name, it does not include
structural abatement measures such as fuel
switching or energy efficiency improve-
ments.

This scenario would result in a cut in
SO2 emissions of 85 per cent, while those
of NOx, VOCs and PM2.5 would all come
down by between 60 and 70 per cent.
Emissions of NH3 would be reduced by
about 40 per cent (see Figure 2).

The MTFR scenario has been criticized
for not properly accounting for all avail-

able opportunities to reduce emissions,
which means that the actual emission re-
duction potential is underestimated.

Three policy scenarios
Following the production of the CLE and
the MTFR scenarios, a number of scenarios
were investigated, all set to achieve interim
environmental targets with various levels
of ambition. For practical reasons, the
analysis was limited to the range of emis-
sion levels that exists between the CLE and
the MTFR scenarios.

The three final policy scenarios were
arrived at through a series of model itera-
tions, and they can be said to reflect a
lower (A), a medium (B), and a higher
(C) overall level of ambition.

Besides providing country-by-country
figures on the resulting emission levels of
the five air pollutants (SO2, NOx, VOCs, NH3,
and PM2.5), the analysis also includes es-
timates of the resulting health and envi-

ronmental impacts in each member state,
as well as estimates of the costs and ben-
efits associated with the additional emis-
sion reductions. See Table 1.

For the EU as a whole, the additional
annual costs range between 6 and 15 bil-
lion euro for the year 2020, equal to about
13–33 euro per person in 2020. The esti-
mated costs could be compared to monetised
annual health benefits of the three policy
scenarios, which were valued at 37–160
billion euro for the year 2020, equal to
83–359 euro per person. See Figure 3.

Cleaner air brings huge benefits
Earlier benefit analyses have shown that
improvements in health generate the larg-
est quantified monetary benefits when air
pollution is reduced. The health assess-
ment addresses impact related to both
long-term (chronic) and short-term (acute)
exposures. It deals with both mortality
(i.e. deaths) and morbidity (i.e. illness).
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0202enilesaB - 74.2 000,392 - 000,911 000,095 000,467

0202A.necS 9.5 79.1 000,732 021-73 000,76 000,624 000,996

0202ygetartS 1.7 19.1 000,032 531-24 000,36 000,614 000,996

0202B.necS 7.01 78.1 000,522 641-54 000,95 000,573 000,176

0202C.necS 9.41 18.1 000,912 061-94 000,55 000,743 000,256

0202RFTM 7.93 27.1 000,802 181-65 000,63 000,391 000,183

Table 1. Summary table of the CAFE analysis and the strategy.

Note: Costs and benefits are given as annual amounts for the year 2020, and only costs and benefits of moving beyond the baseline scenario are included.
Benefits to the natural environment and the cultural heritage have not been monetised. MTFR illustrates “maximal technical feasible reductions” and does not
include structural abatement measures such as fuel switch or energy efficiency.

CLE is based on full implementation of current EU legislation; scenarios A, B and C are policy scenarios reflecting various level of ambition;
Strategy illustrates the ambition level of the Commission’s proposed Thematic Strategy; and MTFR illustrates implementation of so-called
maximum technically feasible reductions (MTFR). (thousand tons)
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Figure 2. Emissions in EU25 of SO2, NOx, VOCs, NH3, and PM2.5 in the base year 2000 and six scenarios for 2020.
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The morbidity effects that can be quan-
tified include hospital admissions and the
development of chronic respiratory dis-
ease, but also less serious effects, which
are likely, however, to affect a greater
number of people. These include changes
in the frequency of use of medicine to
control asthma, and days of restricted ac-
tivity.

Concentrations of PM2.5 have a much
more important effect than ozone with re-
spect to mortality. Significant reductions
in concentrations and impacts are expected
over the period 2000 to 2020, especially
regarding PM2.5 (see Table 1). The annual
health benefits of implementing current
legislation up to 2020 are valued at be-
tween 89 and 193 billion euro, for the year
2020. This translates to an estimated an-
nual average benefit across the EU of 191–
397 euro per person.

Moreover, two additional types of air
pollution impact have been quantified in
economic terms, namely the effects of
ozone on crop yield and the damage to
modern buildings. For the year 2000, this
damage was valued at 2.8 and 1.1 billion
euro, respectively.

Those effects of air pollution that were
not quantified in monetary terms, and thus
would ordinarily be omitted from a cost-
benefit analysis, were covered by a so-
called extended analysis, see Table 2.
Some conclusions from the extended
analysis were that:

Inclusion of impacts on forests, fresh-
water and other ecosystems could add

significantly to the quantified benefits;
Inclusion of the effects of chronic ex-

posure to ozone on health, social impacts
of air pollution on health, altruistic ef-
fects and damage to cultural assets may
be important, but there is currently inad-
equate evidence available to make a firm
conclusion; and,

Other effects are unlikely to make a
substantial difference to quantified ben-
efits at the European level, but may be
significant in some areas.

The thematic strategy
Following the CAFE analysis of the vari-
ous scenarios, the Commission adopted
in September 2005 its thematic strategy
on air pollution.

By establishing interim environmental
objectives for 2020 in the strategy, the
Commission sets the level of ambition re-
garding air quality in the EU up to 2020.

The interim objectives are shown in
Table 1, which also shows the estimated
costs and benefits of the strategy. When
compared to the CAFE policy scenarios,
the Commission’s chosen level of ambi-
tion is between scenarios A and B.

Although this means some improve-
ments as compared to “business as usual”,
it is clear that significant damage from air
pollution will remain in 2020. The emis-
sion reductions needed to achieve the
strategy’s interim objectives can be seen
in Figure 2.

On top of the analysis of costs and ben-
efits, the wider economic and social im-

Table 2. Effects of air pollution that
are not quantified in monetary terms.

Health
Ozone: chronic effects on mortality and

   morbidity
SO2: chronic effects on morbidity
Direct effects of VOCs
Social impacts of air pollution on health
Altruistic effects

Materials
Effects on cultural assets

Crops
Indirect air pollution effects on livestock
Visible injury following ozone exposure
Interactions between pollutants, with

   pests and pathogens, climate...

Forests
Effects of O3, acidification and

   eutrophication

Freshwaters
Acidification and loss of invertebrates,

    fish, etc.

Other ecosystems
Effects of O3, acidification and

    eutrophication on biodiversity

Visibility
Change in amenity

Groundwater quality
and supply of drinking water

Effects of acidification

There are several factors that have led to an overestimate of the incre-
mental cost of the various CAFE scenarios. They include the following:

The estimates of incremental costs were based on the application
of technical abatement measures only, and did not account for struc-
tural measures – such as switching fuels, increasing energy efficiency,
greater use of alternative energy sources and changes in the trans-
portation and agricultural sectors. These measures can reduce emis-
sions more and at much lower cost as compared to relying solely
on technical “end-of-pipe” solutions.

The performance of the technical abatement measures was based
on the current situation, i.e. technical developments and improve-
ments have not been accounted for.

The baseline scenario failed to include implementation of some
important air pollution directives, for example those on national emis-
sion ceilings and air quality limit values. Similarly, for agriculture,
the impact of the Common Agriculture Policy reform or the imple-
mentation of the nitrate and IPPC directives were not accounted for.

The underlying energy scenario assumed a reduction in emis-
sions of the major greenhouse gas CO2 of only 3.6 per cent between
1990 and 2020, which is contradictory to the EU’s commitment to
reduce greenhouse gas emissions. In March 2005, the EU Heads of

State agreed a target to reduce overall emissions of greenhouse gases
by 15-30 per cent by 2020. Measures aimed at reducing CO2 emis-
sions will in general also reduce emissions of SO2, NOx, and PM2.5,
and applying a “lower-CO2” energy scenario would therefore re-
duce the estimated costs for additional emission reductions.

These shortcomings in the analysis are of major importance, be-
cause the combined result of overestimating the costs of attaining
various targets and underestimating the real potential for emission
reductions gives a false impression that ambitious environmental
targets are very costly or even “unattainable”, which leads to a gen-
eral lowering of the level of ambition of the strategy.

While only some of the benefits can be estimated in monetary
terms, the quantifiable health gains of the CAFE scenarios have been
estimated to range from 37 to 181 billion euro in the year 2020, i.e.
up to 20 times higher than the (over)estimated costs. Even for the
most ambitious of the scenarios investigated, the MTFR scenario, the
benefits still outweigh the costs by 1.4 to 4.5 times. Among the gains
not included in these figures are less acidification of soil and water,
less eutrophication, fewer effects on biological diversity, less long-
term effect on forest productivity, and less damage to the cultural
heritage.

Overestimated costs and underestimated benefits
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pacts were also investigated. The costs
of meeting scenarios A, B and C were
estimated at respectively 0.04, 0.08, and
0.12 per cent of EU GDP in 2020. The
overall impact on employment was neg-
ligible, and EU competitiveness relative
to other industrialised countries such as
the USA and Japan would not be affected.
It should be noted that the positive im-
pacts of reduced mortality and better
health were not taken into account in this
analysis.

As regards specific legislative propos-
als, the strategy is accompanied by a pro-
posal to merge the air quality framework
directive and three so-called daughter di-
rectives containing minimum require-
ments for air quality. The proposed new
directive aims to clarify and simplify pro-
visions, and to modernise and streamline
monitoring and reporting requirements.
It also introduces new provisions for fine
particles (PM2.5).

When it comes to emission reductions,
there are no specific proposals for new
or revised EU legislation presented to-
gether with the strategy. The Commission
announces however that it will review the
national emission ceilings (NEC) directive,
and in late 2006 propose revised emis-
sion ceilings that will be based on the
level of ambition set out in the strategy.

In addition, the strategy outlines a
number of expected or possible actions
at EU level, for example:

Strengthened emission standards for
new road vehicles;

Revision of the directive on integrated
pollution prevention and control (IPPC),
including a possible expansion to cover
small combustion plants;

A possible new directive to reduce VOC
emissions from petrol stations; and,

Measures to reduce NOx emissions
from shipping.

The Commission also makes clear that
meeting air quality targets will require ef-
forts in other policy areas, in particular
the energy, transport and agriculture sec-
tors, and for each of the sectors a number
of possible actions are discussed.

It is foreseen that the strategy will be
reviewed in 2010, and that the results will
feed into the review of the 6EAP.
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Figure 3. Comparison of estimated annual costs and monetised health ben-
efits in 2020 (billion euro).

ygetartScitamehT CoiranecS

yrtnuoC stsoC stifeneB stsoC stifeneB

airtsuA 59 0702-956 613 1652-618

muigleB 892 5944-7141 727 4845-1371

surpyC 9 41-6 32 71-7

.peRhcezC 271 1393-1811 932 6244-3331

kramneD 58 8601-313 092 1541-624

ainotsE 41 001-72 72 721-53

dnalniF 26 131-14 802 791-26

ecnarF 5811 48371-2785 4532 28702-1307

ynamreG 0041 37253-89101 0232 62804-42811

eceerG 37 2111-403 912 1531-173

yragnuH 441 7035-6241 082 0295-4951

dnalerI 39 874-681 062 616-042

ylatI 596 00161-9134 9441 94691-5825

aivtaL 41 152-69 33 823-521

ainauhtiL 94 884-201 541 166-931

gruobmexuL 02 981-97 82 722-49

atlaM 3 63-21 6 34-51

sdnalrehteN 923 3267-7152 854 1598-9592

dnaloP 736 34221-1193 7011 59631-3834

lagutroP 451 4751-264 703 0191-365

aikavolS 86 5602-676 941 0632-477

ainevolS 92 016-081 76 547-022

niapS 786 0135-6261 4851 0736-5591

nedewS 17 656-702 833 3811-273

KU 208 00861-2095 0291 05791-4496

52UEmuS 8817 803531-91714 45841 036951-89294

Table 3. Estimated annual costs and monetised health benefits in 2020 for the
Thematic Strategy and Scenario C (million euro).

More information
Communication from the Commission
to the Council and the European Par-
liament: thematic strategy on air pol-
lution. COM(2005) 446 final.
Commission staff working paper: Im-

pact assessment of the thematic strat-
egy on air pollution and the directive
on “Ambient air quality and cleaner air
for Europe”. SEC(2005) 1133.
Reports produced under the CAFE pro-

gramme (scenario analysis, CBA, etc.).
All documents and reports are available
from the website of the Commission’s
environment directorate: http://europa.
eu.int/comm/environment/air/cafe
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Figure 4. Loss in statistical life expectancy that can be attributed to anthropogenic contributions to PM2.5 (months). For
the emission levels in the year 2000 (left), and for two projected emission levels for 2020: CLE (centre) and MTFR (right).

Figure 5. Percentage of forest area receiving acid deposition above the critical loads for acidification. For the emission
levels in the year 2000 (left), and for two projected emission levels for 2020: CLE (centre) and MTFR (right).

Figure 6. Percentage of total ecosystems receiving nitrogen deposition above the critical loads for eutrophication. For
the emission levels in the year 2000 (left), and for two projected emission levels for 2020: CLE (centre) and MTFR (right).
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aikavolS 23 33 32 71

ainevolS 81 02 41 01

niapS 493 073 582 991

nedewS 35 94 44 13

KU 513 013 022 402

52UEmuS 5283 7863 2772 6622

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 73 72 22 02

muigleB 34 42 71 61

surpyC 2 2 2 1

.peRhcezC 66 81 31 21

kramneD 22 31 21 01

ainotsE 22 6 5 2

dnalniF 63 72 62 61

ecnarF 092 761 411 101

ynamreG 171 111 09 38

eceerG 94 14 13 32

yragnuH 06 22 9 8

dnalerI 41 9 8 6

ylatI 902 001 57 96

aivtaL 7 4 3 2

ainauhtiL 71 21 9 5

gruobmexuL 3 2 2 2

atlaM 1 0 0 0

sdnalrehteN 63 62 22 02

dnaloP 512 201 26 35

lagutroP 64 73 42 12

aikavolS 81 41 7 6

ainevolS 51 6 3 3

niapS 961 19 46 65

nedewS 76 04 83 32

KU 921 86 45 84

52UEmuS 4471 969 217 606

Table 4. Emission levels in 2000 and in 2020 for three scenarios: CLE, Thematic Strategy (TS) and MTFR. Emissions from
international shipping are shown separately. (kilotonnes)

Sulphur dioxide Nitrogen oxides Volatile organic compounds

Ammonia Particulates (PM2.5)
edixoidruhpluS

soiranecs0202

noigeraeS 0002 ELC RFTM

aeScitlaB 242 522 57

aeShtroN 064 324 141

citnaltAEN 693 236 221

naenarretideM 7321 3002 883

aeSkcalB 38 331 62

spihSmuS 8142 6143 257

sedixonegortiN

soiranecs0202

noigeraeS 0002 ELC RFTM

aeScitlaB 943 715 95

aeShtroN 956 179 111

citnaltAEN 665 438 59

naenarretideM 8081 1172 013

aeSkcalB 811 471 02

spihSmuS 0053 7025 595

)5.2MP(setalucitraP

soiranecs0202

noigeraeS 0002 ELC RFTM

aeScitlaB 12 92 82

aeShtroN 04 45 35

citnaltAEN 43 65 64

naenarretideM 801 971 641

aeSkcalB 7 21 01

spihSmuS 012 033 382

International shipping
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.)noillim(tsolsraeyefiL:MP

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 82.3 54.2 59.1 27.1

muigleB 16.7 31.5 01.4 27.3

surpyC 12.0 81.0 81.0 81.0

.peRhcezC 50.5 23.3 14.2 61.2

kramneD 47.1 23.1 90.1 59.0

ainotsE 62.0 02.0 81.0 61.0

dnalniF 47.0 36.0 06.0 35.0

ecnarF 90.62 59.71 69.31 52.21

ynamreG 03.34 07.03 68.22 67.02

eceerG 69.3 70.3 58.2 37.2

yragnuH 16.5 99.3 58.2 95.2

dnalerI 08.0 35.0 14.0 63.0

ylatI 61.03 07.71 72.41 89.21

aivtaL 65.0 74.0 24.0 83.0

ainauhtiL 81.1 79.0 48.0 67.0

gruobmexuL 42.0 71.0 21.0 11.0

atlaM 21.0 90.0 80.0 80.0

sdnalrehteN 55.01 84.7 56.5 90.5

dnaloP 71.91 00.31 51.01 53.9

lagutroP 47.2 27.1 83.1 02.1

aikavolS 75.2 08.1 13.1 71.1

ainevolS 29.0 76.0 25.0 64.0

niapS 40.21 94.7 52.6 47.5

nedewS 07.1 13.1 61.1 79.0

KU 92.22 30.51 39.01 56.9

52UEmuS 9.202 4.731 5.601 50.69

.shtaederutamerP:MP

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 0055 0954 0663 0323

muigleB 08821 03001 0108 0827

surpyC 032 072 062 062

.peRhcezC 0709 0546 0864 0914

kramneD 0723 0372 0522 0691

ainotsE 036 014 063 023

dnalniF 0721 0521 0021 0701

ecnarF 09024 04743 01072 00732

ynamreG 04057 09526 01664 03324

eceerG 0327 0196 0146 0416

yragnuH 07821 0148 0006 0645

dnalerI 0711 069 067 056

ylatI 09605 09873 08503 04872

aivtaL 0331 019 018 037

ainauhtiL 0912 0861 0541 0131

gruobmexuL 023 092 002 081

atlaM 291 602 091 281

sdnalrehteN 04451 07931 05501 0159

dnaloP 05823 09842 04491 09871

lagutroP 0405 0453 0382 0642

aikavolS 0524 0933 0742 0122

ainevolS 0851 0821 0101 098

niapS 04991 09141 03811 08801

nedewS 0823 0862 0832 0991

KU 07493 07372 01991 07571

52UEmuS 228743 626172 068012 232091

.shtaederutamerP:enozO

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 534 963 533 703

muigleB 463 183 473 053

surpyC 33 24 14 93

.peRhcezC 125 414 763 333

kramneD 171 571 761 351

ainotsE 22 02 91 71

dnalniF 85 17 66 26

ecnarF 0872 0572 0942 0032

ynamreG 0514 0973 0053 2223

eceerG 117 987 257 017

yragnuH 027 515 854 514

dnalerI 17 69 19 68

ylatI 0305 0174 0834 5804

aivtaL 47 76 16 14

ainauhtiL 55 35 94 54

gruobmexuL 61 61 51 41

atlaM 12 52 52 32

sdnalrehteN 514 064 054 024

dnaloP 0931 0421 0111 9101

lagutroP 834 584 154 714

aikavolS 842 902 581 761

ainevolS 911 501 59 78

niapS 0302 0212 0881 7471

nedewS 691 602 391 081

KU 0231 0561 0161 3351

52UEmuS 88312 85702 46191 27771

)dedeecxemkqs(noitacihportuE

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 73143 03703 44272 59781

muigleB 4316 3204 6422 4451

surpyC 6922 6503 3632 536

.peRhcezC 18471 27041 0556 3912

kramneD 7951 6211 123 52

ainotsE 3582 9041 5401 0

dnalniF 58995 86443 19941 0

ecnarF 016171 048141 86289 23163

ynamreG 768201 868001 21979 94419

eceerG 29301 3999 6617 962

yragnuH 2033 0362 0951 894

dnalerI 5101 492 92 0

ylatI 84547 53175 72713 91351

aivtaL 77261 99311 4634 831

ainauhtiL 90211 74601 2818 575

gruobmexuL 109 767 084 173

atlaM 0 0 0 0

sdnalrehteN 8512 0791 0461 768

dnaloP 24487 17817 42885 90261

lagutroP 0823 3231 951 0

aikavolS 97161 26901 9315 497

ainevolS 6004 9373 5023 488

niapS 01445 70224 50662 8365

nedewS 67184 20792 02651 1501

KU 2979 9204 653 0

52UEmuS 740337 062095 620614 683391

)dedeecxemkqs(sliostserofnoitacifidicA

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 1425 5261 108 261

muigleB 8163 3461 2001 868

surpyC 0 0 0 0

.peRhcezC 51841 5845 3551 433

kramneD 659 271 34 9

ainotsE 26 0 0 0

dnalniF 2083 0222 6471 478

ecnarF 15902 1907 4414 1311

ynamreG 27547 93344 96432 18231

eceerG 28 0 0 0

yragnuH 514 711 43 4

dnalerI 7591 959 227 083

ylatI 3802 756 442 142

aivtaL 471 031 2 0

ainauhtiL 753 811 55 1

gruobmexuL 823 821 31 0

atlaM 0 0 0 0

sdnalrehteN 5333 5403 8562 5791

dnaloP 40125 65371 729 771

lagutroP 582 35 81 0

aikavolS 0314 7421 325 46

ainevolS 611 0 0 0

niapS 678 43 0 0

nedewS 21924 43772 97922 79151

KU 7179 2364 3532 3911

52UEmuS 888242 587811 68236 19853

)dedeecxemkqs(stserofenozO

soiranecs0202

yrtnuoC 0002 ELC ST RFTM

airtsuA 33783 33783 33783 34761

muigleB 3895 3895 4795 4795

surpyC 0731 0731 0731 303

.peRhcezC 55252 55252 55252 1363

kramneD 5983 7423 9813 099

ainotsE 754 0 0 0

dnalniF 277 0 0 0

ecnarF 272241 365141 188131 20578

ynamreG 316601 732601 712601 60758

eceerG 37723 37723 61423 0818

yragnuH 40091 40091 40091 0

dnalerI 3172 666 492 64

ylatI 32519 32519 32519 68409

aivtaL 9562 391 391 0

ainauhtiL 2329 8411 278 0

gruobmexuL 4501 4501 4501 4501

atlaM 9 9 9 9

sdnalrehteN 8103 6103 9792 5292

dnaloP 94279 34529 81426 71

lagutroP 24582 04382 00662 9049

aikavolS 84012 84012 90841 8

ainevolS 17331 17331 17331 2672

niapS 051901 051901 512801 59116

nedewS 06955 76631 0405 251

KU 60441 4268 3037 2824

52UEmuS 160728 715857 917896 473183

Table 5. Health and environmental impacts in 2000 and in 2020 for three scenarios: CLE, Thematic Strategy (TS) and MTFR.


