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Discussion paper on targets setting in CAFE  

1. BACKGROUND AND PURPOSE 

1.1. Targets arising from the 6th EAP 

According to the 6th Environment Action Programme (1600/2002/EC) the Thematic 
Strategy on Air Pollution should to set out key environmental objectives and targets by 
20121. Given that several air pollution related directives are already in place for a target 
year of 2010, the Thematic Strategy will also analyse the impact of selecting 2015 and 
2020 as target years. Article 4 of the 6th EAP describes the thematic strategies and states 
that “the thematic strategies may include … relevant qualitative and quantitative 
environmental targets and timetables against which the measures foreseen can be 
measured and evaluated.”  

Under Article 7 (on the Thematic Strategy relating to Air Pollution) the objective of 
“Achieving levels of air quality that do not give rise to significant negative impacts on 
and risks to human health and the environment” is set taking into account relevant 
World Health Organisation (WHO) standards, guidelines and programmes.  

 Specifically the measures under the Thematic Strategy on Air pollution is envisaged as 
follows: 

— a thematic strategy to strengthen a coherent and integrated policy on air pollution to 
cover priorities for further actions, the review and updating where appropriate of air 
quality standards and national emission ceilings with a view to reach the long term 
objective of no-exceedance of critical loads and levels and the development of better 
systems for gathering information, modelling and forecasting; (Art 7,(f)). 

Thus, the 6th EAP frames the setting of targets specifically to (i) air quality standards. 
This frames the issue e.g. to the limit values set out in the air quality limit framework and 
daughter directives values as well as emission limit values as set e.g. in Large 
Combustion Plants directive and in the directives on vehicle emission standards (Euro 4 
for light and Euro 5 for heavy duty vehicles)). Further, the targets of NEC Directive 
                                                 
1  “The Programme sets out the key environmental objectives to be attained. It establishes, where 

appropriate, targets and timetables. The objectives and targets should be fulfilled before expiry of the 
Programme, unless otherwise specified.” (Article 1.2). 
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(which is subject to review in 2004 due to the clause in that directive) are referred to. 
Also the long term objective of no-exceedance of critical loads and levels is restated. In 
other words, the 6th EAP itself is rather explicit about the kinds of targets that are 
required to be set or referred to in the Thematic Strategy on Air Pollution.  

1.2. Need for initial target setting 

Within the framework of the CAFE programme, Integrated Assessment Modelling 
(IAM) will be used for the analysis of the policies to be proposed in the Thematic 
Strategy on Air Pollution. Environmental objectives and targets for a number of 
indicators will be used in the policy options scenarios studied with the IAM. The targets 
for the IAM may be formulated as specific values of target indicators, values that we 
wish to achieve or reach at a specific target year, being 2010, 2015 and 2020 in the 
context of the Thematic Strategy on Air Pollution. 

1.3. Purpose 

The purpose of this paper is to clarify the current thinking in the CAFE secretariat and to 
give a basis for a discussion in the WG on TS and PA on the how we may set long-term 
objectives and interim targets (up to 2010, 2015 and 2020) for the initial runs of IAM. 
Based on the discussion in the WG the CAFE secretariat will complete the paper with 
concrete suggestions and bases for the initial target setting so that the first IAM scenarios 
can be defined by mid 2004. This revised paper will be discussed in the following WG 
meeting in early 2004.  

2. TARGET SETTING IN POLICY DEVELOPMENT  

2.1. Experience from air pollution policy making in the EU and CLRTAP 

Both the EU and the CLRTAP have worked with IAM and setting environmental 
objectives. Long-term environmental objectives are objectives to be achieved ultimately. 
In some cases these long-term objectives may be out of reach within the time horizon of 
the actual policy proposals. Nevertheless long-term objectives play a very important role 
in guiding the actions to reduce the emissions such as in “gap closure”. In the earlier EU 
and CLRTAP policy processes, the levels of the long-term objectives have been set 
based on current scientific knowledge about “no-effect” levels of adverse environmental 
effects.   
 
Interim environmental targets have been defined as levels to be achieved in the specific 
time frame.  They serve as guidance for formulating the next step of emission controls 
that move towards the environmental long-term objective. Important examples of EU 
legislation using the environmental targets/limits would be the NEC directive, AQ 
directives and directives setting emission standards. 
 
In the CAFE programme we draw on previous experiences in the EU and the CLRTAP 
as for setting long-term objectives or targets and interim objectives or targets. Ultimately, 
long-term objectives and interim targets will form the basis for actions, including legal 
“target” and “limit” values in EU and national legislation.  
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2.2. Discussion in  the WG on TS and PA thus far 

The WG has earlier discussed related issues such as the policy option scenarios (WG 
meeting 6 November 2002) and the understanding of harmful effects and significant 
negative impact2 (6 November 2002 and 12 September 2003). The discussion in the WG 
revealed that a level for “significant negative impact” is a value judgement based on the 
acceptability of risk as well as partly on feasibility to achieve the levels3 4.  
 
While, according to present understanding on the environmental impacts of pollution and 
on the economic and technical feasibility of emission controls, the achievement of no-
effect levels seem to be rather ambitious for some environmental effects and out of reach 
for others within the time frame of CAFE, analysis will address interim objectives that 
can be realistically in the given time frame. 

The scenario analysis must also explore the implications of alternative target setting 
principles on equity.  Equity means that each MS or economic sector should have a “fair” 
part of the burden in reaching the objectives as well as of the benefits, taking into 
account the environmental impacts of its emissions and the cost effectiveness of their 
control. 

The baseline scenarios, outlining the expected air pollution situation in the years 2010, 
2015 and 2020 and taking into account present policies, will be ready in spring 2004 
following bilateral consultations with the CAFE stakeholders. Thus, quantitative analysis 
of alternative scenarios will only be possible once this information is available.  

It should be noted that after the baseline scenarios have been finalised, the first run of the 
IAM will be the “maximum technologically feasible reduction” (MTFR) scenario. This 
will formulate to what extent it is possible to reduce emissions with currently available 
abatement technologies. It is likely that the interim targets of the Thematic Strategy on 
Air Pollution will lie between the “baseline scenario” and the “MTFR scenario”, unless 
“behavioural target setting” (see 3.4 below) alter this view. 

3. DIFFERENT KINDS OF INTERIM TARGETS 

As part of CAFE, the integrated assessment modelling could explore five main types of 
interim targets, either in isolation or in combinations. The targets could be based on (i): 
environmental quality (ii) technology  (iii) sector (iv) behaviour or (v) considering 
benefits and costs.   

                                                 

2  
3 The fact that the 6th EAP includes also the notion “do not give rise to” significant negative impacts on 

and risks to human health and the environment further underlines that there is an implicit value 
judgement in translating the concept of significant negative impact to interim targets of long term 
objectives. 

4 From a WHO perspective feasibility does not influence the scientific assessment of what is an 
significant negative impact.  
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3.1. Environmental quality based targets  

The analysis of environmental quality based targets explores the implications of 
alternative environmental quality targets on the levels of emission control requirements 
and their distribution across Member States and economic sectors. Such objectives may 
be related to the “state” (e g air quality/pollution) or “impacts” (e g acidification effects, 
mortality). 
The RAINS IAM allows calculation of the cost-effective measures to reach 
environmental targets, such as for selected indicators for health, ecosystems and material.  
The model addresses multiple environmental objectives as well as pollutants at the same 
time (multi-effect and multi-pollutant).  
 

3.2. Technology based targets  

Technology based targets are set for a certain technologies to be applied fully or in part, 
such as BAT in a specific sector or new emission standards for cars and trucks. The 
RAINS IAM can then quantify some of the the environmental and health impacts (see 
3.1) of such technical measures or packages of technologies on air pollution, their costs 
and the distributional aspects across Member States and economic sectors.  The targets 
under this type of scenarios are closely related to the of driving forces and emission 
factors from specific activities. Also in this type of scenarios a multi-effects and multi-
pollutant approach may be used. 
 

3.3. Sector based targets 

Sector based targets could be made in a single sector, such as transport or industry 
sector. Although there are small differences between this type of targets and the 
“technology based targets”, the sector targets will allow comparison and reduction 
potentials in the respective sector. This type of target setting also may be meaningful if 
the measures of reducing emissions from different sectors call for different instruments.  
However, sector based targets are likely to be similar to technology based targets, unless 
sector based targets include also behavioural target setting (see 3.4). Sector based targets 
will also allow to quantify the costs of actions in the sector and could provide a basis for 
integration of environmental concerns in the sector (the Cardiff process).   
 

3.4. Behaviour based targets 

Another important means of reducing emissions from different activities is to influence 
the consumption levels and patterns of emission generating activities. With progressing 
penetration of the available technical emission control options, the importance of 
behavioural changes that lead to lower levels of polluting activities is gaining increasing 
importance. Models such as PRIMES and TREMOVE can give information on 
behavioural changes following specific measures, such as introducing or changing of 
various types of taxes or charges on e.g. emissions, fuels, kilometres driven, ownership 
of equipment etc.  Effects of other environmental policies (e.g. climate, agriculture, 
transport) on the behaviour of producers and consumers may also need to be taken into 
consideration. Since TREMOVE and RAINS models can assess the implications of 
behavioural measures such scenarios may be used to complement our knowledge on how 
targets may be achieved.  
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3.5. Setting targets considering benefits and costs  

Thus far the targets start from exogenously imposed ambition levels for a given 
environmental ambition and explore the cost-effective response in terms of emission 
control measures to such targets. It is also possible to set targets based on the 
economically optimal level of abatement (and therefore the “optimal” set of targets) 
through an iteration based on full cost-benefit analysis. The CAFE service contract on 
the cost-benefit analysis will provide important information to conduct such an analysis. 
However, it should be kept in mind that the monetary evaluation of some – even many – 
environmental benefits is associated with considerable uncertainties and is therefore 
rather controversial. Therefore, caution is called when performing a fully internalised 
cost-benefit analysis.  

4. DIFFERENT WAYS OF SETTING TARGETS  

4.1. Setting acceptable levels of risk not to be exceeded and long-term 
environmental objectives.  

The overall objective of protecting environment and health from harmful effects and 
significant negative impact may concretely be transformed into environmental quality 
objectives, i.e., levels of pollution or impact that should not be exceeded at any time and 
at no places. These objectives of completely protect human health and environment may 
be defined as long-term objectives.  

For practical purposes long-term objectives may be defined separately for environment 
and health.  

For the protection of the ecosystems and the environment the UN ECE Convention on 
Long Range Transboundary Air Pollution has developed the concepts of “Critical Loads” 
and “Critical Levels” for vegetation. These critical loads and levels are the sustained 
loads and levels that do not damage the ecosystems5.  

While the concept of critical thresholds applies to each single ecosystem, there is a 
practical problem for large-scale analysis with respect to the spatial resolution of the 
analysis. The limiting factor is at this stage the spatial resolution of the atmospheric 
transport models. EMEP provides (now ecosystem-specific) data on deposition at a 
resolution of 50 km x 50 km. However, it is known that due to several facts (e.g., 
gradients in concentrations, which can lead to considerable spatial variations in (dry) 
deposition), there may be large within-grid variations of deposition. Therefore, critical 
loads still might be exceeded in some places, even though the analysis using 50 km x 50 
km deposition fields reveals no exceedances. 

However, there may occur negative or harmful effects also below the critical loads, 
especially if these levels were exceeded in the past. Recovery of ecosystems is not taking 
place immediately after the critical levels and loads have been achieved, because the acid 
neutralizing capacity that has been exhausted in the past needs to be replenished. In 
                                                 
5 “A critical load for acid deposition is the highest deposition of acidifying compounds that will not cause 

chemical changes leading to long term harmful effects on ecosystem structure and function.” Source: 
Nilsson, J. & Grennfelt, P. (Eds.) (1988) Critical loads for sulphur and nitrogen. UNECE/Nordic 
Council workshop report, Skokloster, Sweden. March 1988. Nordic Council of Ministers: 
Copenhagen. 
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practical terms recovery from acidification, especially of forest soils, may occur only 
over several decades. To account for the need to compensate historic excess deposition 
for achieving chemical and biological recovery, interim targets for acid deposition may 
be set below the critical loads. Dynamic lake and soil acidification models can assist in 
assessing the required deposition levels.  

For protection of human health the WHO guidelines may be used to derive air quality 
objectives like limit values. The World Health Organisation (WHO) has in recent years 
investigated and reviewed the effects of environmental hazards on human health. In the 
process of establishing so called Air Quality Guidelines, the assessment of the adverse 
effects of air pollutants and possible thresholds has played a major role. Air Quality 
Guidelines for Europe have been published in 1987 and an update in 2000 (WHO, 1987; 
2000). The aim of these guidelines was to provide a basis for the protection of public 
health from adverse effects of air pollutants and to eliminate or reduce exposure to those 
pollutants that are known or likely to be hazardous to human health or well being.  

In establishing the guidelines, also the question of thresholds was assessed. If thresholds 
could be identified, it was a general approach to derive guideline values. If no threshold 
could be identified (meaning that potentially any exposure is linked to some risk) 
exposure response-functions (for carcinogenic substances often as unit risk) were derived 
for some of the health endpoints.  

This is also reflected in the definition of ‘guidelines’ and ‘guideline values’. A guideline 
is defined  

• as any kind of recommendation or guidance on the protection of human beings or 
receptors in the environment from adverse effects of air pollutants. As such, a 
guideline is not restricted to a numerical value but might also be expressed in a 
different way, for example as exposure–response information or as a unit risk 
estimate, 

while a guideline value  

• is a particular form of guideline. It has a numerical value expressed either as a 
concentration in ambient air or as a deposition level, which is linked to an 
averaging time. In the case of human health, the guideline value provides a 
concentration below which no adverse effects or (in the case of odorous 
compounds), no nuisance or indirect health significance are expected, although it 
does not guarantee the absolute exclusion of effects at concentrations below the 
given value. 

Guideline values can in principle be directly translated into (legally binding) air quality 
limit or target values. In contrast, concentration-response relationships cannot be directly 
translated into air quality objectives like limit values or target values. Though 
concentration-response functions provide an important input to define air quality 
objectives, additional considerations have to taken into account, including uncertainties, 
the acceptability of risk, attainability, costs and benefits, etc. (for a discussion, see WHO, 
2000).A  

Figure of a published paper of De Hollander et al., 1999. An Aggregate Public Health 
Indicator to Represent the Impact of Multiple Environmental Exposures, Epidemiology 
10(5): 606; (1999), recent re-assessment of WHO (WHO, 2003). WHO AQG for this 
pollutant.  
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It has also been suggested by the recent analysis that the current PM and ozone levels 
might give rise to risks and effects (e.g. on mortality) orders of magnitude higher than 
risks considered ‘acceptable’ in other policy development processes. This again confirms 
that no-effects levels for these pollutants are out of reach in the time-frame of CAFÉ.  

•   

As an illustration, a comparative risk assessment has been published by De Hollander et 
al., 1999. An Aggregate Public Health Indicator to Represent the Impact of Multiple 
Environmental Exposures, Epidemiology 10(5): 606; (1999).  

 

 

 

4.1.1. FiguBackground levels of air pollution, sources outside the EU and 
natural sources 

A further complication for target setting arises from the background air pollution levels 
due to natural sources or sources outside the domain of influence of European policies 
(Asian or North American sources).  

For ozone the background level due to natural sources are in the range 20 to 30 
micrograms per m3 as annual averages (based on long-term monitoring in Germany from 
the late 1940’s and observations from Mont Souris in the 19th century). Long-distance 
transport of ozone and ozone precursors from areas outside of Europe further increase 
these levels.  

EMEP is currently investigating the extension of its modelling domain to the 
hemispheric scale. This would allow for a more quantitative estimation of the 



8 

contribution of emissions from different continents to pollution levels in Europe and 
subsequent considerations how to limit these contributions effectively.   

The background levels of PM are more difficult to assess, particularly since sea salt in 
coastal areas and wind-blown dust in arid areas add to the burden of PM. There are large 
differences in the importance of these processes for PM concentrations in different 
regions in Europe. The WG on PM is presently finalising its position paper on PM and 
this also assesses the PM air pollution in Europe6. Based on long term monitoring in 
Europe the annual levels of PM10 in rural areas is in the range of 10 to 20 ug/m3 and in 
some areas even higher, 20 to up to 40 ug/m3. The urban background of PM10 is often in 
the range of 30 to 50 ug/m3 and in urban hot spots almost up to 60 ug/m3. The European 
background levels due to  primary and secondary aerosols is reported to be in the range 
of 5 ug/m3 for PM2,5 and 7 for PM107. According to Putaud et. al. these numbers would 
include the natural sources and long distance transport. Under the assumption that   the 
contribution is from anthropogenic sources is roughly 30-50% (on which basis?), natural 
background concentrations would be around 3-4 ug/m3 for PM 2.5 and 4-5 for PM10. 
Other sources8 give a rough estimate of 6 µg/m3 as natural background for PM10. 
According to measurements in very remote places in the USA9 the natural background 
concentration for PM2.5 can be as low as 1-3 µg/m3 .  Thus, anthropogenic sources are 
the main contributor to the burden of PM in Europe, although the influence of non-
anthropogenic sources may be considerable in some areas. 

Over the last few years new findings have shown that air pollution is harmful also at low 
levels and the damage and negative effects are substantial on human health in Europe, 
such as PM causing 100,000 deaths in Europe10. There are some uncertainties in the 
assessment of the relative risks as well as on the overall risk to population and sensitive 
groups.  

4.2. Risk reduction target setting, interim environmental objectives 

Risk reduction concepts can be developed to reduce the risk effectively, in particular 
when there are no technically or economically feasible options to reach the “no harmful 
effects” levels. Interim environmental targets may be developed, to be achieved a certain 
year.  

                                                 
6 Draft Position Paper on Particulate Matter 

7 Putaud J.P. Baltensperger U., Brüggemann E., Facchini M.C, Fuzzi S., Gehrig R., Hansson H.C., 
Harrison R.M, Jones A.M., Laj P., Maenhaut W., Mihalopoulos N., Müller K., Palmgren F., Querol X., 
Rodriguez S., Schneider J., Spindler G., ten Brink H., Tunved P., Van Dingenen R., Wehner B., 
Weingartner E, Wiedensohler A., Wåhlin P., Raes F. (2002). A European Aerosol Phenomenology: 
Physical and chemical characteristics of particulate matter at kerbside, urban, rural and background sites in 
Europe. JRC report, EUR20411 EN, 55 p. 
 

8 Lenschow, P. Abraham, H.J., Kutzner, K., Lutz, M., Preuß, J.D., Reichenbächer, W., (2001).  
Some ideas about the sources of PM10. Atmospheric Environment, 35 Supplement-1, 123-33. 

9 Richmond, H., (US-EPA), Workshop on Particulate Matter, Stockholm,  Oct. 2004, privat conversation. 

10 Health Aspects of Air Pollution with Particulate Matter, Ozone and Nitrogen Dioxide, Report on a WHO 
Working Group 13 to 15 January 2003. 
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Two possibilities for shaping the next step towards the long-term target is to reduce 
presently occurring risks proportionally or in absolute terms (these are two different 
things!), another possibility is to reduce the sources of risk. The risk could be reduced 
either by reducing the exposure to large parts of the population or by reducing the 
exposure to sensitive or highly exposed groups.  

If a proportional or absolute risk reduction is to be applied then the issue of “significant 
negative impact” would be less important since it acknowledges that the pollution burden 
is high and that there is considerable scope for actions before the levels are in the range 
of being harmless. Implicit in risk reduction lays that environmental and health impacts, 
and not the air pollution levels themselves, are in the focus. This is particularly important 
for human health since a majority (about 80 percent) of the population lives in 
agglomerations.  

 

4.3. “Gap closure” and “capping” 

The risk reduction concept as discussed in 4.2 above  could be combined with a cap or 
upper limit of the risks for a specific ecosystem, a sensitive zone or a population. The 
“gap closure” acknowledges that the present problems can not be completely resolved 
since the levels are too high in comparison to the measures that may be conceived. The 
“cap” acknowledges that some effects or levels are unacceptable for ecosystems or 
sensitive parts of the populations: no single ecosystem, no sensitive zone and no sensitive 
group should bear an unduly large burden of negative impact.  

For ecosystems the interim targets could be a percentage gap closure of the excess load 
combined with a capping limit, such as an excess factor of the critical load or level.  

In order to account that more damage is to be excepted the larger the loads andlevels of 
the critical values a weighting scheme of the excess burden could be introduced, such as 
a accumulated excess load.  

For health the situation is more complex since local action and short term measures play 
a role in the exposure to humans.  

For air pollutant having specific guideline values it is possible to set directly set the long-
term objectives for the protection of human health. In the case EU legislation has laid 
down air quality limit values, these (at least some) could operatively be used as interim 
target values for IAM  However, for ozone and PM new findings require that also the 
already decided EU AQ limit and target values should also be reviewed.  

The long-term objective or target for ozone (assuming that there is no threshold level for 
effects) could be the natural background level (20 to 30 ug/m3) or a sum of natural 
background and an added level corresponding to a certain increased risk factor. In both 
cases there still would be some substantial harmful effect and damage.  

The interim objective or target could be a combination of gap closure and capping. The 
interim target for gap closure could reduce the risks above the long-term target 
proportionally or with a certain percentage. Again, it is important to consider the 
variation of population density in different parts of Europe. The interim target for 
capping could be done by setting an upper limit of (personal) risk such as a maximum 
percentage above the natural background or a maximum risk.  
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The acceptability of the interim targets would be implicit in the factor above background 
levels or the increased risk. Since also equity between MS is important the risk reduction 
gap closure and capping may have to be set on individual MS.  

The long-term target for PM could be set in a similar way to the ozone target setting with 
some factor above the natural background  (for PM2.5 in the range 3-4 ug/m3) or a risk 
factor.  For the interim targets a gap closure could be applied and an upper limit of the 
risk decided, such as applying a factor. 

Ideally the gap closure and the capping should be made in such a way that the overall 
risk remaining is as small as possible. However, the critical effects and endpoints of the 
pollutants are different and hence a direct comparison may be difficult.  

5. POINT FOR DISCUSSION 

Is there a need of setting qualitative or quantitative long term objectives (i.e. beyond 
2020) to be consistent with the requirement of “achieving levels of air quality that do not 
give rise to significant negative impacts on and risks to human health and the 
environment”? If so, who would this be carried out in practice? 

Are there other operational ways of setting interim targets (up to 2020) that specified in 
this paper? Given the alternative ways of setting targets suggested in this paper, are some 
more or less preferred when initial values are to be set for the first IAM runs? 

Is there support to base any strategy on the principle of ‘equity’ (fair balance between 
costs and benefits among Member States)? Should the assessment of the environmental 
and health benefit and/or the cost/benefit ratio of the envisaged scenarios be used to 
determine the ambition level?  

 


