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In this paper I aim to review the current national and international approaches to reducing pollution impacts, discuss priorities for further action having regard to other drivers, and propose options for more robust approaches. While I have shamelessly stolen ideas from colleagues in the UK and elsewhere, the views expressed are my own and should not be taken as a statement of the UK position.

Current Situation

Within the EU we currently have a three-pronged approach to controlling air pollution: ambient air quality limit values (LVs), national annual emission ceilings (NECs) and sector specific measures (e.g. Euro standards, IPPC, LCPD). Controls aimed at improving ambient air quality and reducing deposition of transboundary pollutants have largely been designed separately from one another, with little consideration of the links between the issues. Climate change policy and measures have been developed completely separately from those addressing air pollution. 

We now understand that the old distinction between ambient air quality and transboundary pollution is no longer justified. A significant percentage of particulate matter (PM) on even the most heavily trafficked streets is of transboundary origin, while ozone is largely a long range pollutant. Likewise, there are many interactions between climate change pollutants and air pollution (e.g. black carbon, aerosol, and ozone all affect both human health and radiative forcing, and climate change will affect the occurrence and severity of pollution episodes). Furthermore some of the measures introduced to control one problem can make another worse – the dieselisation of the European car fleet being a case in point (good for CO2, bad for particles and NOx). 

So, how are the current measures doing? There is no doubt that there has been considerable progress on a number of fronts, but widespread exceedences are still occurring and are predicted to continue to occur for both NECs (particularly for NOx) and LVs (largely PM10 and NO2). There has also been mixed success in sector specific controls. For example, the Euro standards for vehicles have not always delivered the expected benefits on NO2 (an unfortunate consequence of test cycles not reflecting real world driving conditions, or, if you are cynical, cycle beating), nor have the PM emissions limits yet resulted in the anticipated widespread fitting of particle traps on diesel vehicles.

What Pollutants Should be Priorities? 

It is crucial that the next phase of controls focus on the pollutants of most concern. I believe there are three air pollutants that pose a significantly greater risk than the others and should therefore be the driving force for devising optimum strategies. These are particulate matter (PM), ozone and nutrient nitrogen.

PM is strongly associated with serious health effects and appears not to have an identifiable threshold. The latest advice from WHO suggests that exposure to PM2.5 is reducing average life expectancy across North Western Europe by between 9 and 15 months. In terms of life years lost, this puts it up with road accidents as one of the major killers in society, behind only smoking and dietary factors. This estimate does not even cover all of the suspected effects of PM (the coarse fraction is also associated with serious health effects). There is a huge amount we do not yet understand about PM – how it causes these effects, what components of the mixture are the most toxic, even how best to measure it – but it is clear that we cannot wait for all the answers before taking further strong measures.

PM is a pollutant where our concern has grown because of increased understanding, not because levels are actually increasing. However background ozone concentrations are going up, thanks to increasing precursor emissions around the globe and reducing NOx concentrations in cities. As with PM ozone appears to cause health effects without any threshold. The magnitude of the effects does not appear to be as high as for PM, but of course ozone also affects vegetation and ecosystems.

Nutrient Nitrogen (from both NOx and ammonia emissions) appears to be where acidification was 25 years ago. There is growing evidence of widespread adverse effects in ecosystems happening now and associated with the deposition of nitrogen compounds (e.g. from the UK Countryside Survey 2000). While NOx emissions are decreasing, there is no clear dependable downward trend in ammonia emissions.

Other pollutants seem far less important to me because either: 

- the problem is largely solved (e.g. ambient carbon monoxide, benzene, sulphur dioxide, and lead);

- existing commitments and chasing my three priorities will deliver improvements anyway (e.g. NO2 levels will drop because of existing controls reinforced by the need to further reduce NOx emissions to address ozone and nutrient nitrogen concerns. The corner appears to have been turned on acidification by sulphur, and existing controls augmented by new sectoral controls on shipping ought to ensure further progress is made);

- the issue is genuinely less important (e.g. the effects of current deposition of heavy metals on ecosystems given the much larger amounts previously deposited since the start of the industrial revolution).

There is another group of air pollutants that may prove to be important – the persistent organic pollutants (POPs). But this is largely a separate issue as the controls tend to be chemical specific and rather more dramatic or ‘quantised’ in nature (if there is agreement that a chemical is a POP then percentage cuts aren’t the answer – all uses will need to cease as soon as practicable). 

Overarching all of these considerations, we need to recognise that policies on, and controls of, greenhouse gases are increasingly likely to have a higher political profile than those addressing our priority pollutants (with the possible exception of PM). We need a much better understanding of the synergies and trade-offs between the two areas, and closer links in the development of strategies.

Comments on the Current Approach to Controlling Air Pollution

As noted above, with the benefit of hindsight, the current strategy can be characterised by the absence of a holistic approach in terms of both scale (linking local to national to international) and pollutant. That was one of the original justifications for the CAFE process, but there is a serious risk that it is just going to perpetuate the divisions. The current timetable appears to be driving the Commission to separate the consideration of ambient and transboundary targets, which would almost certainly lead to disjointed, and possibly ‘wrong’ answers. 

Limit values appear to have had their day. They have had success in driving down emissions, but they don’t reflect current understanding of public health impacts of air pollution. There is no scientific justification for targets for non-threshold pollutants to depend on LVs – the risks faced just above and below the LV are almost identical. Much of the current effort at national level focuses on addressing hotspots. This is neither an efficient use of resources nor the best way to reduce health effects. 

Even where thresholds are thought to exist (and it is unclear whether health advice based on epidemiology can ever really identify thresholds given the likely variation in sensitivity in any large population) we need much more clarity on where the LVs apply. Do they apply everywhere, or just where you stick your monitor? Either interpretation leads to illogical outcomes – you either end up trying to reduce pollution in places where nobody is exposed over the relevant averaging time, or you miss peak levels and leave yourself open to accusations of fixing the result by not monitoring in the ‘right’ place. 

This is an example of how the current approach tends to gloss over the uncertainties in the underlying science. We need to be more honest with ourselves about the extent to which monitoring can guarantee an accurate picture of compliance with a LV. All it tells you is the pollution at that particular site over that particular period to a particular level of precision (unless you are measuring PM, in which case a number of other variables reduce the certainty still further). Meteorology and changing local sources further reduce the robustness of the conclusions, particularly when comparing the data with a fixed concentration. What at first seems an easily understandable way of measuring compliance is anything but. 

Another example of poorly understood uncertainties is the accuracy of inventories, particularly those covering pollutants created by secondary (e.g. NOx) or biological (e.g. NH3) processes. This has led to countries signing up to unexpectedly stringent, or lax, emission ceilings. A further related example is where a lack of understanding of atmospheric processes (e.g. non-linearities, NOx titration issues) can lead to agreements based on unrealistic assumptions about the effectiveness of measures. 

This might all sound very negative, but I am certainly not saying that we need to step back from ambitious strategies and further measures aimed at reducing the effects of air pollution. Nor am I suggesting that previous agreements are bad or have been ineffective. They were the best that could be done at the time, but with our increased understanding we can now do better. We need to adopt a more intelligent approach to expressing targets to minimise the risks of unintended consequences, and to maximise the effectiveness of the political capital and resources we can call upon.

Some Suggestions for a More Robust Approach

Geographic scope and the role of UNECE: Any successful future strategy needs to link local, national, European and regional/hemispheric scales. CAFE was conceived as an ambitious and welcome attempt to link the first three of these –  but even the recently enlarged EU is not big enough to address all four. 

There is still a major role for a strong and vibrant LRTAP Convention. It needs to continue to provide fora to synthesise the cutting edge science on which any strategy will be based. But it also provides an opportunity to address the wider geographical scope necessary to ensure transboundary pollution is adequately controlled. In doing so, it could not only include agreements covering the entire UNECE membership, but also provide a focus for collaboration with other UN regional bodies.

Models and other tools for the job: Many of the tools required already exist. In particular the EMEP and RAINS models will continue to play a major role in defining the size of the problem. Other tools still need further development. For instance, there is a need for nested models extending and/or supplementing RAINS and EMEP allowing integrated modelling at finer scale, in particular the urban scale, where most human exposure takes place. There is also a need to complete the development of dynamic modelling approaches for ecosystem effects. The last phase of negotiations (leading to the Gothenburg Protocol and the NECD) included calls to define more understandably what would – and indeed would not – be achieved by the reductions in emissions being discussed. The critical load approach, valuable though it has been, cannot really answer this type of question, but dynamic modelling could (even if the answer – defining the number of decades to recovery – might not be what the public and politicians were expecting). 

Cost benefit analysis and the related multi-criteria analysis will also be essential parts of the toolkit. In a world where the control of air pollution will be competing for attention with issues such as climate change and economic development it is essential that we use the available political influence as effectively as possible. This implies a need to ensure balance in effort between the different risks and pollutants. This is not a call to try to monetise everything – far from it. We sell ourselves short by not bringing in the wider benefits of measures that would reduce the effects of air pollutants, e.g. the societal benefit of reduced traffic, as well as wider environmental benefits such as biodiversity and habitats. These techniques will also be vital in understanding the links, both synergies and trade-offs, with climate change and the ancillary benefits of climate change measures. 

How to express the targets: We now know there is no scientific justification for LVs for non-threshold pollutants. There seems to be a growing consensus for an approach that seeks to reduce average exposure, rather than focusing scarce resources on relatively small hotspot areas. This suggests that ambient air quality targets for PM need to be based on gap closure, albeit in a different form to that used for ecosystem targets. For ambient air quality the target for Member States could be expressed in terms of a Population-Weighted Reduction (P-W R) approach for annual means. Legislation would set a particular percentage P-W R in concentration. It would apply to concentrations above a baseline – perhaps the rural background, so that natural sources and secondary PM are excluded. The latter are beyond direct Member State control and would instead be targeted by the revised NECD. Progress towards such a target could, as now, be monitored by a combination of measurement and modelling, and the results could be published as easy to understand percentage improvements against the baseline. As both fine and coarse fractions of PM are associated with health effects there may be a rationale for retaining PM10 as the sole metric, rather than introducing two separate targets – the key consideration should be whether the implementation of measures would be radically different if separate metrics or PM2.5 on its own were selected.

While there is no scientific reason to stick with LVs for PM, there might be a political desire to ensure the very worst sites are given particular attention. This could lead to the retention of some form of LV as a backstop, but it is important that this should be expressed in such a way that it does not dominate the implementation process. This is probably best done by ensuring it applies only where people are likely to be exposed for significant periods. It has been stated that clean air is a basic human right, but for non-threshold pollutants this needs to be expressed differently – everyone has the right to cleaner air, and a reduced risk of health effects.

NECs could also be expressed in a different way. To ensure countries deliver on the level of ambition to which they originally agreed, the targets should be expressed as percentage reductions on a base year, rather than absolute tonnage ceilings. This will make agreements more robust to technical developments in inventories, and is how commitments under the Climate Change Convention are expressed. 

The availability of measures to reduce emissions: Regardless of how the targets are expressed, there is a more fundamental difficulty with any future strategy. In the short term at least, we are running out of cost effective technical measures to reduce emissions further. Where it is feasible we will also need to include structural measures in our strategies. But here we are in danger of biting off more than we can chew – many societies may not be ready to accept the implied restrictions on lifestyle. Non-technical measures can only work if society accepts them, and we have seen that fiscal environmental measures (such as the fuel duty escalator in the UK) can provoke protests of such magnitude as to be politically unacceptable. 

This is an important point to debate. How do we break out of the apparent Catch-22? Can we design a far-reaching strategy when we don’t know with any certainty either what technology developed in the near future might deliver, or what society will accept as a legitimate restraint on the desire for increased standards of living? 

Summary

In my opinion the next generation of strategies to control air pollution should focus primarily on reducing exposure to PM, with ozone and nutrient nitrogen reduction as second order priorities. These strategies should cover local, national, regional and hemispheric scales, and be underpinned by integrated assessment modelling and an assessment of their costs and the full range of benefits of their implementation. 

Targets for countries should be expressed in terms of gap closure percentages, both for NECs and P-W Rs. The ancillary benefits of these strategies for other air pollution problems should be calculated, and, where necessary, sector specific controls introduced (e.g. on marine sulphur emissions). The links with climate change science and policy should be fully explored. There is an important debate to be had on the social acceptability of significant structural measures.

