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Preliminary remarks

There is sufficient evidence that air pollution (AP) and climate change (CC) are intertwined by synergetic or antagonistic mechanisms. It is, therefore, necessary to address both challenges by developing an integrated and effective environmental policy, rather than to face each aspect separately. Such a statement summarises the main outcome of a European symposium [1] sponsored by EFCA in November 2008.  

Similar conclusions were reached by a conference organised in September 2008 [2] by IUAPPA’s Global Atmospheric Pollution Forum in cooperation with UNEP and UNECE (CLRTAP).

The same opinion is stressed in a resolution adopted by the European Parliament in February 2009 [3] where, among some guiding political ideas, it is stated that “...there is an urgent need – pursuing a horizontal approach – to incorporate global warming and climate change as new parameters into all spheres and policies, and to take the causes and consequences of global warming and climate change into account in every relevant area of EU legislation”. 

The 6th UNECE meeting in Belgrade in October 2007 adopted a decision with the very objective to build the future “Environment for Europe”. A mandate was given to the UNECE Committee on Environmental Policy (CEP), endorsed by the UNECE at its 63rd session on 1st April 2009, to develop a plan. To this end, highly relevant debates among stakeholders on how to strengthen the links among environmental policies, competitiveness and social and economic prosperity in the UNECE region are welcomed in order to prepare the 7th UNECE Ministerial Conference “Environment for Europe” that will be held in 2011 in Astana, Kazakhstan [4].

Here is a contribution to the debate on feasible ways to cope with the emerging issue of co-benefits for air pollution and climate change. However, this paper goes beyond that issue recognising it as a first step on the way to build a new deal for air pollution policy. Some relevant EU legislations on environmental issues are critically examined in order to identify weak points as well as pathways that could be pursued for an effective and integrated approach.   

The new EU’s Air Quality Directive
The Directive on Ambient Air Quality and Cleaner Air for Europe [5] is one of the key measures in place to address air pollution under the Thematic Strategy on Air Pollution. More precisely it defines and establishes “...objectives for ambient air quality designed to avoid, prevent or reduce harmful effects on human health and the environment as a whole”. It provides guidance for national and local authorities to take measures in order to meet these objectives. The expression “environment as a whole” is invoked several times, but never specified. In practice the Directive addresses only conventional primary pollutants in order to “...minimize (!) harmful effects on human health”. In the thirty-three “Whereas” of the preamble neither climate change nor greenhouses gases (GHG’s) are mentioned. 

The perceived message, thus, is that climate change is not a problem of air quality: atmospheric levels of greenhouse gases and their eventual control do not pertain to local authorities .
However, the Directive requires measurements of ozone, which is a GHG, and of its precursor substances in order to analyse their trends and “... check the efficiency of emission reduction strategies”; actually, those strategies are not a matter of local initiatives to be taken where high levels of ozone concentration are recorded, since ozone has a transboundary nature, and its formation is not a local short-term process. Similarly, the local authorities have to measure and control PM but have no means to discriminate the contribution due to natural sources, which is not negligible in some geographical areas, neither to control that fraction of PM. For example, in the Mediterranean Basin, recognised as one of the most vulnerable region,  a relevant contribution to ground-level ozone comes from shipping emissions and to PM from natural sources.

In conclusion, the new Directive, while pretending to cover air quality and the environment as a whole, practically deals only with short-term effects due to conventional air pollutants. It practically displays three different scenarios for which national and local authorities are asked to undertake different commitments:

-  pollutants with short-term and short-distance effects shall be measured, somehow linked with anthropogenic emission sources, and  controlled; 

-  pollutants with significant contributions from transboundary processes or natural sources can be monitored, but in practice cannot be controlled locally; 

-  greenhouses gases have neither to be measured nor to be controlled since they belong to different logics.

The recast of the IPPC Directive + 6 

The IPPC Directive, which concerns the most important industries in Europe (52.000 installations), was issued in 1996. It has been the first step in a fully integrated approach to environmental problems including environmental impacts from industries on air, water and soil, covering both waste and noise emissions. It has been amended four times and its latest version is in force since 2008. In the Directive, standards for industrial emissions are set on the basis of reference documents for the Best Available Techniques, known as BREF’s. 

In the context of a better-regulation and simplification programme of the EU’s legislation, a recast of the IPPC Directive [6] is being debated, which also includes six related legislations on industrial emissions (Large Combustion Plants (LCPs), Waste Incineration, Solvents, and Production of Titanium Dioxide). The process of co-decision is currently halfway through: the Council, in its meeting of 25 June 2009, did not agree with the amended version of the Parliament in its first reading. In particular, the different positions on the LCP will require a second reading [7].

A weak point in the existing IPPC Directive as well as in the proposed recast, whatever the final decision on LCP will be, is that they explicitly exclude regulation of greenhouse gases. Also the BREFs, while useful to address short-term and short-distance problems related to human health and to some environmental aspects, do not formally deal with possible implications on climate change. The stringent emission limits suggested for a number of conventional air pollutants may be achieved through up-stream choices and/or along-stream modifications of plants and processes, but largely rely on down-stream solutions, that is on end-of-pipe technologies. Any end-of-pipe technology requires additional energy consumption together with, depending on the selected technology, water and/or additives which, on their turn, need appropriate treatments and/or disposal, thus involving further consumption of energy, lastly resulting in additional CO2-emissions. Needless to say that, with ever more stringent emission limits imposed to abatement plants, consumption of energy and materials increases exponentially.  

The lack of reference to this aspect of the environmental problem, either in the BREF’s or in the IPPC Directive, allows local authorities to ignore it or underestimate it in the contest of the IPPC management and enforcement, or to consider it as an independent task to negotiate on a different table.

From the industrial side, stringent emission limits are not welcomed in principle, but are not difficult to respect (as long as some flexibility on technologies and site-specific situations is allowed, and disturbance of competitiveness at the European level is avoided) since, finally, the costs of the pollutant abatement are charged on the commercial products.   
Climate Change and Energy
The next Conference of the Parties to the United Nations Framework Convention on Climate Change, which will be held in Copenhagen in December 2009, is announced to be a critical event, where fundamental decisions could be taken to tackle the threat of climate change due to human activities. Otherwise,  the possibility to limit the increase of the global mean surface temperature below 2 °C, compared with pre-industrial levels, could be missed.

The assumed tolerable increase of 2 °C is based on the outcome of the 4th Assessment Report of the IPCC [8] in which long-lived greenhouse gases are named as causes or drivers of climate change, not as air pollutants. Within the drivers, aerosols (primary and secondary sulphate and nitrate, organic and black carbon, dust) are included since they exert a warming or a cooling effect. The report refers only indirectly to air pollution as a problem which could co-benefit by the actions performed to reduce GHG emissions.

The 20-20-20 choice of the European Union for 2020, regarding GHG emissions and energy policies, or whatever will be decided in Copenhagen, will be a political act with a basically economical leitmotiv, largely depending on the agreement which could be achieved with developing countries such as China or India and on the real commitment of USA in that direction. It may give a new heading to the global economy, not necessarily produce the best heading from the environmental point of view since it lacks an adequate integrated approach. 

In fact, among the guiding political ideas, the mentioned EU Parliament document [3] “recalls in particular the essential objectives in combating climate change and stresses the importance, in accordance with the recommendations contained in the IPCC's Fourth Assessment Report (AR4) and as included in the Bali roadmap, of setting, for the EU and the other industrialised countries as a group, a medium-term target of a 25%-40% reduction in greenhouse gas emissions by 2020, as well as a long-term reduction target of at least 80% by 2050, compared to 1990, maintaining the focus on restricting the increase in average global temperature to 2°C over pre-industrial levels and thus achieving a 50% probability of meeting this objective”.  

The EU Council, on its turn, in a recent document [9] recognises “... the importance of proactive adaptation to unavoidable climate change, in particular in the most vulnerable regions and groups within societies”.
A well-rendered example of a missed integrated approach is the case of biomass as energy source. 
Among the measures for the EU’s objectives on climate change for 2020, a 10% biofuels target, assigned to transport and sufficient for an adequate level of blending, is included in the mandatory EU target of 20% renewable energy [10].  This “political” choice is based on some key non-environmental principles such as: cost-effectiveness, flexibility, internal market and fair competition, subsidiarity, fairness, competitiveness and innovation. The analysis of possible environmental implications due to massive biofuel productions has been postponed to a second step.  
The Impact Assessment accompanying the document on the “Renewable Energy Road Map” [11], evaluates the benefits in terms of greenhouse gas emissions, security of supply, employment, export opportunities, biodiversity impact, regional development and rural economy. With regard to air quality the Impact Assessment only says that “replacing conventional heating with biomass heating can have an adverse air quality effect if poor quality equipment is used” without any suggestion to prevent that effect. 
In fact, the use of biomass as a source of energy, in principle, closes the natural cycle of CO2 with a relatively low loss account, but is still a source of conventional air pollutants like nitrogen oxides, non-methane volatile organic compounds, and particulate matter. Air quality may be favoured through replacing coal with biomass for electricity production, but not for heating purposes, unless the boilers are equipped with efficient abatement equipments which, once again, need additional energy to work. Also, substituting conventional fuels with biofuels in transport is not likely to improve air quality.
In June 2009 the European Council adopted some conclusions on the EU Biodiversity Action Plan [12]. About the link between biodiversity and climate change the EC emphasises the need for a better understanding of the issue, but also predicts the “...risk that the expansion of crops dedicated to the production of biomass and biofuels, although with the aim of replacing fossil fuels and thus potentially reducing global greenhouse gas emissions, will, in the absence of proper evaluation and adequate environmental safeguards, have a negative impact on biodiversity and food security, and possibly increase climate impacts”.  However, apart from air pollution, climate change and biodiversity, the massive production of biomass holds a risk to affect food prices if the extension of arable land allowed to grow crops for biofuels is not under control somehow.  
All that suggests that the amount of bioenergy addressed to internal combustion or electric vehicles should be maximized together with local land-use efficiency [13] and the most appropriate technology among those available, each of one having different environmental, economic and social impacts [14].  
One more not-negligible aspect related to biomass is the water footprints (WFs), different for each crop suitable for producing bioenergy. The WF of bioelectricity is smaller than that of biofuels because it is more efficient to use total biomass for electricity or heat than a fraction of crops for biofuel. Crops for biofuel production, as sugar beet, maize, and sugar cane seem to be the most favourable. On the side of biofuels, the WF of bioethanol would be smaller than that of biodiesel [15]. The WFs is a crucial aspect because, in some vulnerable regions, the hydrological cycle is already compromised or is expected to be locally affected as a consequence of climate change. A wide and fast change of land-use could worsen those situations.  

Lastly, the invasiveness of bioenergy crops, 2 to 4 times larger than that of other vegetables [16], could be an additional aspect to consider in some circumstances.
The actual condition recognised by the European Parliament [3] is that “... issues of sustainability, environmental impact and the availability of arable land in competition with food production have still not been satisfactorily resolved”.
Then, if we open the chapter of biomass and forests a huge number of additional aspects has to be considered.

To this end it may be useful just to recall that the EU Parliament in the mentioned resolution [3] recognises to forests “... three-dimensional roles in climate change mitigation: as carbon stocks through sustainable use and protection of forests, as carbon sinks through forestation and as a substitute for fossil fuels and fossil products as a renewable raw material...”. However, the EU Parliament underlines also that the possibility of exploitation of biomass from forests must hold to the definition, at EU level, of suitable criteria for their sustainable use, and that “... forest destruction lies in related socio-economic factors such as poverty and under-development ...”. 
The use of biomass as a renewable source of energy is already a common practice and is going to be much more encouraged after the next Copenhagen event, but an in-depth environment impact assessment has not been done yet. 
Other relevant issues
Many other relevant issues, as land-use, waste management, desertification, sustainable agricultural, drought, etc. could be analysed to discover that solutions adopted in each policy area are never a result of an in-depth integrated approach. All those issues may directly or indirectly affect AP and/or CC and/or other aspects that, on their turn, may affect AP and/or CC. Herewith only few examples are mentioned. 

In November 2008 the European Commission delivered to the European Parliament, the Council, the European Economic and Social Committee, and the Committee of the Regions, the Second Strategic Energy Review, named “An EU Energy Security and Solidarity Action Plan” [17] with the core objectives of sustainability, competitiveness and security of supply. In that document air pollution is not even mentioned while, as for the climate, it mentions the vague condition that “...new EU energy infrastructures must be climate-proof”. However the concept of climate-proof is not qualified nor quantified. Moreover, the increase in the percentage of gas imported from 61% to 73% while diversifying the supply market of energy intrinsically implies an increase of methane emissions due to the increased infrastructure network and interconnections. 

On its turn, the Mediterranean ring project [18] while contributing to collect the electricity produced by renewable sources and spreading the availability of energy, is expected to encourage consumptions with the risk of a rebound or even a backfire effect. 
The EU Emission Trading Scheme (ETS), which is believed to be a good instrument for achieving emission reductions with maximum efficiency, is a matter of concern for the risk of  competitiveness and carbon leakage. For this reason the energy-intensive industries, operating in a competitive global market and normally belonging to strong international groups, are exempted from a reduction of CO2-emissions free allocation, while some smaller industries may be penalised. For both kinds of industries the need to control and guarantee such scheme is creating a complex administrative machine charged with collecting data, classifying industries, keeping the book of the allocated emissions, controlling the greenhouse emission monitoring plan of each industry, which entails a huge number of measures to guarantee emissions and certificates to guarantee the uncertainty of the measures, together with benchmarks for the productions involved [19].   
The EU's carbon footprint includes the greenhouse gases emitted in the production of goods consumed in Europe but produced elsewhere. Under the WTO rules it is allowed to members to adopt trade-related measures for the protection of the environment but actually there are no specific agreements dealing with that problem. Within the world trade domain, for example for natural food products, great opportunities for co-benefits could be achieved by internalising in the final cost of the good at least the environmental cost when long-distance transport is necessary.
The intention of this article is not to question political choices but to point out the lack of consistent environmental positions in the different directives, documents and acts coping with environmental issues. A wider confirmation of this assertion may be found by extending the exercise to examine EU or international documents regarding other issues which somehow may affect AP and/or CC.
The EU’s principles

The European Community environmental policy to achieve a sustainable development is based on the principles of subsidiarity, proportionality, precaution, and polluter pays. 

The subsidiarity principle is intended to ensure that decisions are taken as closely as possible to the citizen in order to reduce the risks to the population and the environment in each Member State: measures are thus taken in the light of the possibilities available at the national, regional or local level [20]. Therefore the EU’s proposals ensure minimum standards of protection for the environment and for citizens, leaving to Member States decisions on more appropriate means of implementation, enforcement and compliance. This principle is reasonable in itself but in the environmental context it encourages local Authorities to take short-term and short-distance measures related to air quality, which are better perceived by the population.
The proportionality principle requires that any action by the Union should not go beyond what is necessary to achieve the objectives of the Treaty, leaving the details of implementation to Member States. This is not the case of the CO2 emissions allocated at EU level to industries subjected to emission trading. 

On its sight, the precautionary principle opens to a large spectrum of interpretations and actions. It should apply where scientific data are insufficient, inconclusive or uncertain or where preliminary scientific evaluations show potentially dangerous effects for environment, human, animal or plant health, but any cut-off limit is questionable. Three rules need to be followed to apply the precautionary principle [20]: a) a complete scientific evaluation carried out by an independent authority in order to determine the degree of scientific uncertainty; b) an assessment of the potential risks and the consequences of inaction; c) the participation, under conditions of maximum transparency, of all the interested parties in the study of possible measures. 

As far as climate change is concerned the aforesaid 2 °C increase of the earth temperature has been assumed tolerable not as a result of scientific certainty, nor of a risk assessment.  
It is reasonable that the mentioned principles, as general rules, in some circumstances may hardly be applied, but the environmental policy should in any case give priority to and be based on the polluter pays principle. Actually it is the least applied and never in its full meaning, while it should be adopted or suggested for any anthropogenic activity of public domain, even if it is not simple to quantify.   
 This problem is somehow recognised in one of the recommendations for future EU policy given in the final report of the Temporary Committee on Climate Change [3] stating that “... a nation’s impact on the climate is not limited to its physical emissions... but must take into account the full effects of consumption”;  the “from-the-cradle-to-the-grave concept must have a more wide use in order to properly apply the polluter-pays principle with respect to the environment preservation”.
Conclusions 
Air quality, climate change, sustainable development, energy consumption, waste water, urbanisation, solid wastes, mobility, public health, biodiversity, desertification, etc. are intertwined problems which may not be faced separately, but need a coherent and integrated approach.

At the beginning of the seventies that concept was clear among the community involved in environmental affairs, but the subsequent development of a huge amount of legislations and regulations, ever more and more detailed in each sector, caused a fragmentation of objectives, competences, education, culture, policies, and stakeholders with very contrasting interests that today may be hardly made up into a reasonable integrated approach.

Therefore it takes a strong political will to bring back the whole environmental problem within a unique track and accomplish a common objective.
In several documents it is stressed that climate change is affecting and will continue to affect a number of sectors, like water resources, agriculture, food production, forests, fisheries, energy, infrastructure and urban planning, tourism, human, animal and plant health, biodiversity, as well as ecosystems, but what is often missed is a reversal of this view: just the uncontrolled and disjointed development of the above sectors has been the main reason for the climate change we are worrying about. 
Desertification, abandoned areas, forest fires, degraded lands, reduced biodiversity have been experienced in the last century before the concern for climate change arose, due to a policy largely oriented to favour the industrial sector encouraging the abandonment of rural areas and migration toward large cities. At the beginning of the twentieth-century the rural population was around 97%, while today it is around 50% [21]. That kind of migration transfers poverty from rural areas to the outskirts of large cities with grave consequences on the environment both in the abandoned and inhabited areas: in the former it may contribute to desertification and biodiversity loss, also because it occurs preferably at the boundaries of unstable natural environments (humid to dry lands, flat to sloping lands, near forest zones, etc.); on the other hand, migration to large cities brings an increasing demand for potable water, energy, chemical products, land for urbanization, roads, mobility, and, in a synergetic way, an increasing production of solid wastes, waste water, air pollution, environmental impact and climate change. In the future climate change, on its turn, may exacerbate the potential for conflict in international relations, over resources, arable lands, growing water scarcity or deforestation.
The migration process is threatening social life, economy, and the environment as a whole. Poverty, the main driver of migration, is the greatest global challenge facing the world today.

In conclusion, a new deal is requested for air pollution policy, and an effective integrated approach must be enacted, if it is the truth that AP and CC are linked each other and both are generated directly or indirectly from any human activity. A disjointing policy in the different areas results normally in contrasting solutions, different objectives and expectations, formation of strong contending groups of stakeholders.   
A guiding way to approach the problem could be in the original, common, world-wide accepted definition of air pollution, which is referred to all kind of substances (primary and secondary), all kind of sources (anthropogenic and natural), and all kind of consequences (short- and long-term, short- and long-distance, direct and indirect, public health and ecosystem).  

Herewith a number of policy areas is shortly recalled, worthwhile to be re-focused in the view previously outlined.

The Air Quality Directive, as well as the CRLTAP and other international conventions dealing with air quality should be formally framed in a unique common integrated context of air pollution, even when each initiative has to be oriented only at a number of pollutants, sources or consequences, to underline in any circumstance that we share one common atmosphere.
In the recast of IPPC, as well as in the revision of BREFs [22], in the revision of the Gothenburg protocol, and in documents concerning emission standards, a real integrated approach should be considered, including all kind of pollutants, underlining that solutions to reduce emissions of some chemicals must not interfere with or worsen emissions of other pollutants as happens when those solutions rely mainly on high efficient end-of-pipe technologies.  

The Impact Assessment of proposed regulation should be a more binding procedure required for a larger number of administrative acts at the national and local levels. In that case, for example, the policy for mobility, adopted by local Authorities in large cities, would be mainly oriented toward a reduction of its demand rather than an increase of the mean velocity, which on its turn encourages the use of ever more private cars.
Any effort to dignify the life in rural areas and help agriculture would prevent or reduce the migration process and be much more efficient from the environmental point of view than trying a posteriori to improve life in the outskirts of large cities. It would give a great contribution to biodiversity preservation, reduction of fire probability, reduction of soil erosion, respect and preservation of local natural and cultural peculiarities, reduction of petroleum consumption, reduction of CO2 emissions, etc.
The Clean Development Mechanism (CDM) and the Joint Implementation (JI) would be more valuable, efficient, and congruent with the polluter pays principle than the Emission Trading Scheme in house, if addressed to qualify poor geographical areas and allow villages and communities all over the world to survive; a wind power generator of, say, 3MW installed in a poor village could help a community of thousands inhabitants to remain at home, while much lower benefits to the global environment would be obtained by installing it in Europe, where it would simply cover the annual energy consumption of few hundred people.
The subsidiarity, proportionality, and precautionary principles applied in the environmental context may be justified only if always joined to the polluter pays principle.  
Lastly, any policy addressed to air pollution reduction or climate change mitigation may succeed only if there is a social consensus, that is, if citizens are fully motivated and engaged in the process; this implies a complete, fully transparent education and information of the citizens.
Poverty in the world is often addressed on ideological, religious, social, and economical bases; it would be convenient to analyse it on environmental basis as well, to get convinced that a number of problems could be solved or mitigated through its eradication.  
Acronyms

EFCA – European Federation of Clean Air and Environmental Protection Associations

IUAPPA – International Union of Air Pollution Prevention and Environmental Protection Associations

UNEP – United Nations Environment Programme

UNECE – United Nations Economic Commission for Europe
CLRTAP – Convention on Long-Range Transboundary Air Pollution

IPPC – Integrated pollution Prevention Control

IPCC – Intergovernmental Panel for Climate Change

WTO – World Trade Organisation
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