REDUCING THE IMPACT OF ROAD TRANSPORT ON AIR

AND ENVIRONMENTAL QUALITY IN MAJOR CITIES

A Background Paper by IUAPPA

Introduction and Purpose of the Paper

The International Union of Air Pollution and Environmental Protection Associations draws together leading air pollution bodies in more than 40 countries.  These bodies bring together regulators, scientists, businesses and individuals concerned to promote a rational and science-based approach to the abatement of air pollution.  The principal aim of the Union itself is to encourage stronger international collaboration, in particular in respect of the long-range trans-boundary transport of air pollution and in respect of the common air and environmental challenges facing major and mega-cities.

In August 2004, the Union will be sponsoring the 13th World Clean Air Congress, where one of the major themes will be policies for abating the impact of road transport on air and environmental quality in cities. To seek to clarify some of the issues likely to arise at the Congress a preparatory seminar is being held, under the auspices of Professors Mario and Luisa Molina, which will draw in particular upon conclusions emerging from their major study of air quality in the Mexico Mega-city. 

This background paper draws together preliminary views (from previous Union meetings and the experience of members) on some key issues that may be expected to arise in the Seminar and subsequently at the Congress. It is complemented by a paper prepared by Professor Molina’s team which sets out the transport-related issues and conclusions emerging from their programme and which it is intended should provide the basis for discussion of comparative experience across major cities generally. 

It is proposed that one of the outcomes of the Seminar be a submission to the London Congress which identifies the lessons emerging from recent work in mega-cities and comments on possible priorities for policy at international and urban level. Some possible key issues and conclusions for that paper are summarised in the final section.  

Air Pollution and Road Transport

At least in temperate cities in the Northern Hemisphere road transport has for some time been the dominant source of air pollution emissions, and in most major cities elsewhere its relative importance has been increasing. Over the last 30 years however there have been radical improvements to fuels and technologies, which have reduced the polluting impact of individual new vehicles to a small fraction of what they once were. This has contributed to a reduction in air pollution which, if frequently not as great as forecast, has nevertheless generally been considerable. In turn this has given rise to a widespread perception that, even though air pollution remains very serious in many cities in the developing world, the environmental impact of road transport is a problem which will now rapidly yield to technological innovation.

There are clear grounds for believing however that there are significant constraints on what improvements to fuels and technologies alone can deliver. In many countries reduction in per-vehicle emission levels have been largely offset by increases in the numbers of vehicles, which in turn have generated the wide-ranging environmental problems associated with congestion. It is also clear that other variables, such as driver behaviour, can intervene to reduce substantially the extent to which improvements in technology actually translate into reductions in emissions and in pollution.  

While technology may be critical, there is therefore a question as to the extent to which other factors and policy levers may be relevant and indeed necessary; what may be their relative contributions; and how far there are integrated assessment systems, applicable across diverse geographical and social settings, which can offer guidance on the appropriate mix of measures for securing optimal reduction on the overall impact of vehicles on air and environmental quality in cities. 

As a basis for discussion, this paper therefore assembles views and experience of IUAPPA members – mainly from Europe – on alternative policy instruments and their relative effectiveness.

Policy Instruments and their Effectiveness

Few policy instruments are likely to be used in isolation and most will have a variety of incidental effects. In spite of this complexity, it is convenient to think of the available measures falling in to four main areas:

· reduction of emissions at source by improvements to fuels and engines;

· -
education,  exhortation or regulation which, by changing driver behaviour, may reduce the impact of vehicles;
· economic incentives to drive less or to change vehicle mode;

· changes to the planning system which may reduce vehicle emissions or may reduce their impact by removing them to less vulnerable areas.

This section therefore offers observations on where we appear to have reached in our understanding of the potential effectiveness of policies of each of these kinds.

Technology

In general policy terms improvements to fuels and vehicle technology can be seen to have several major strengths:

· In the case of fuel-switching, they can be implemented and have effect relatively quickly;

· The policies are capable of general application and are not site-specific;

· By comparison with other instruments in this field they are relatively predictable and measurable in their impact;

· They are arguably also demonstrably cost-effective – at least all the general measures introduced so far in Europe and the US, could be assessed to be cost-effective in terms of reduction of health and environmental damage. Moreover, whatever opposition there may have been at the time, mandating new emission standards has served generally to support the level of activity of the auto industry and indeed arguably the overall level of economic activity. 

The formidable strengths of this approach nevertheless have certain offsetting limitations:

· Achieving the results intended from the technology depends on its being effectively used – essentially a behavioural factor;

· Real world on-road performance of vehicles is often not what would be predicted from factory or test performance;

· Most important, as indicated above, technology changes do nothing to reduce – and indeed may exacerbate – the wider environmental impacts of congestion.

This points to several continuing issues. One is the proportion of vehicle pollution that can actually be reduced by technological measures, and the associated steps by which that proportion can be increased. Another is how one can speed the diffusion of cleaner (not necessary state of the art) technologies through less affluent communities

A further issue may arise from the obvious point that, as pollution comes under control, the main problem becomes the environmental impacts of congestion. It can be argued that in many major cities that point has already been reached. Even in cities where the continuing severity of air pollution remains a dominant consideration there will still be an issue as to how to ensure that measures to abate it also mitigate (or at least do not increase) the wider environmental problems associated with congestion. This arguably may lead to one further and rather fundamental long-term issue of priorities: if very substantial resources continue to be committed to securing increasingly marginal improvements in emissions performance, but proportionately far less to developing technologies to tackle congestion through intelligent traffic management, should the balance of effort be progressively adjusted?

At present, three factors may prove particularly relevant to the role and future effectiveness of new and cleaner fuels and technologies in reducing vehicle pollution. The first is the evident impact of the law of diminishing returns in reducing the benefits from further new rounds of emission reductions in Europe and North America, against the dramatic gains achieved in earlier stages. More limited as these gains may be, however, it is important to recognise that they appear still to remain positive in cost-benefit terms. 

The second consideration is that market pressures and the rate of technology change have entailed that there is now no generally applicable ‘best buy’ in terms of cleaner fuels and technologies but a variety of broadly comparable options which need to be judged in terms of local circumstances. The variety of options ensures that policies to promote the use of cleaner technologies remain everywhere a robust option.

The third, and perhaps most significant factor is that, here at least, the end of the road may now be in sight, in the sense that the zero-emission vehicle is with us or at least approaching.  Timing, however, is everything.  In Europe, for instance, it may be 20 to 30 years before renewable sources of energy make the hydrogen fuel cell both acceptable in CO2 terms and generally available. One might expect diffusion through less affluent countries to extend even that time-scale radically. This may have two implications:

· nearer term options for cleaner and alternative fuels and technologies will retain their relevance everywhere; and

· there may in cases be feasible options for cities in the developing world to make radical progress by skipping what might now be seen as intermediate technologies.

Driver Behaviour

The limitations of technology point to a second important area of policy: how far one can modify driver behaviour, either by regulation or encouragement, and how far such changes can complement, and increase the effectiveness of, technology.  

While regulation can be effective, it is often costly and usually difficult to implement.  Moreover in most legal jurisdictions both traffic offences and environmental offences tend to be enforced with less rigour than other categories of offence. For the future these problems may, in part at least, be overcome by use of transport telematics which may improve the speed and flow characteristics or traffic through improved signalling and signing; a more radical approach is the use of intelligent speed adaptation (ISA) technology remotely to limit the speed of vehicles according to the local speed limit. At present however the key question remains – in what circumstances, if any, exhortation and encouragement alone (rather than formal regulation) can be effective.  

Among more specific issues, two may be particularly significant:
· vehicle inspection and maintenance programmes are everywhere of great potential value, but, given the tendency for engines to go out of tune, that value is in many circumstances seriously reduced unless random roadside emission checks, with an associated enforcement regime, are also introduced;

· unless they can be shown to lead to a reduction in costs to the motorist, messages of exhortation and encouragement to drivers, to reduce pollution (e.g. through speed reduction, or not leaving vehicles idling), are unlikely to be taken up other than by a very small proportion of drivers.

Planning AND TRAFFIC MANAGEMENT
Planning measures to reduce the impact of vehicles may be relevant at two levels.  At one level, micro changes to the traffic management system such as, for instance, routing a road away from a steep hill, are clearly likely to have some helpful impact on vehicle emissions and therefore local air quality.  Depending on the circumstances it may also have wider environmental benefits.  

Two general considerations appear however radically to limit the value of traffic management interventions as an air pollution reduction measure. The first is that any such benefits to air quality are difficult to achieve. In any local traffic management decision, air quality is likely to be only one of a number of considerations, and often of little weight by comparison with, say, safety. More generally there is an issue as to the scale of benefit that can be obtained by such measures. For instance, the impressionistic conclusion of UK officials drawing up the UK Air Quality Strategy was that it was unlikely that in any local area any combination of traffic management measures could reduce by more than about 10% the exceedance above air quality standards that had to be tackled.

Wider urban planning changes, including major infrastructure changes, can by contrast be very significant, both in terms of air quality and even more in terms of the wider environmental impacts of congestion.   But there are a number of important limitations, which need to be taken into account here also.

· Major planning or infrastructure changes may take a long period to plan and implement. Ten years is not unusual. Over that period improvements in fuels and technologies may in any case deliver the improvement sought;

· Again air quality considerations will be only one and often a relatively small element in the objectives of a major development plan. While it may be possible to get new plans modified to take better account of an air quality consideration, major new infrastructure plans will rarely be adopted specifically to rectify an air quality problem or achieve an air quality goal.

In any case in almost all circumstances the planning system can prove a very cumbersome and slow moving mechanism for addressing air quality problems. In mature cities in the developed world vested interests and procedural constraints tend to make the planning system conservative and slow-moving, so that significant changes to address air quality, or even the wider environmental impacts of transport, will be difficult. In expanding cities in the developing world the position is different, but the result appears similar. There, the uncertainties caused by migration and population growth may radically curtail the scope for implementing major planned changes to deliver air quality or associated environmental improvements. In one case the planning system is too strong, in the other too weak.

Nevertheless in some cases much can be achieved, directly or indirectly, through major projects to improve air quality. With finance and external support major projects such as elevated roads, tunnels or rapid transit systems can often be implemented relatively rapidly.  But in other cases uncertainties caused by continuing population and development pressures and the limitations in the local system of air quality management and assessment may make it doubtful how far enduring air quality improvements will in fact be achieved. Clearly, strong municipal authorities may also be a pre-condition for such progress.
Even where new roads and infrastructure projects can be implemented quickly, however, their actual effect is likely to be ambiguous. While smoother traffic flows may for some time reduce emissions, any such benefit may be offset by the extent to which new roads may encourage higher traffic flows. It is for this reason that for many cities the key question remains how far it is possible to secure modal shift to public transport options which in aggregate may cause less pollution and congestion.
Simple zoning of sensitive areas (eg pedestrianisation) is already in widespread use, but we may see more sophisticated regulatory approaches such as low emission zones (LEZs), which exclude more polluting vehicles and encourage cleaner technologies. A number of options for the establishment and enforcement of LEZs are now under consideration in many cities, but the potential impact on air quality is unclear.

Economic Instruments

This is arguably the area which is currently most uncertain. On the one hand, financial and economic instruments such as subsidies, taxes and charges are seen as having the advantage of being relatively general and rapid in their application and potential effectiveness. On the other there remains a dearth of evidence as to their actual impact.  Further, they can raise major issues of social justice and equity, particularly in poorer communities.

A few things can be said with some confidence. Even in relatively affluent communities it seems clear that fiscal instruments such as taxes on particular qualities of fuels  (and to a lesser extent associated technologies) can have a rapid impact on consumer behaviour. This has been very important in the diffusion of cleaner and alternative fuels and has made a substantial contribution to improvements in air quality, even in relatively affluent areas.   While the evidence is less, it seems likely that the position may be similar in less affluent areas. The key point however appears to be that the incentive only works if there is a visible price differential at the pump. There seems little doubt that for the majority of consumers the choice of fuel is overwhelmingly an economic rather than an environmental decision except perhaps where the perceived issue is a high profile and emotive matter such as the effect of lead on child health. How far, and in what circumstances, politically acceptable fuel taxes can reduce overall vehicle use is less clear. 

The impact of direct charges is also difficult to discern. They can raise much more formidable issues of implementation, unless municipal authorities are particularly forceful and effective. They may also be more controversial in their social implications. In relation, for example, to parking charges, the convenience of private vehicles and sometimes the relative absence of public transport alternatives mean that charges may need to be very high to encourage a modal change or discourage journeys at all. The alternative of wider general parking prohibitions may in turn raise issues of equity and fairness if residual parking provision is managed only on a ‘first come-first served’ basis. Considerations of access and equity may be addressed by hypothecating revenues to the improvement of public transport for the benefit of those disadvantaged. However, this is unlikely easily to satisfy those immediately and significantly disadvantaged by such measures. Difficult issues can also arise if the authority appears to be using the device for general revenue raising purposes.

The third area is local congestion charging or more general road pricing.  Here there is even less evidence on which to build. Like fuel duties (when intended to reduce vehicle use rather than influence fuel quality) and parking charges, this option raises the question how far it is possible to implement politically acceptable economic instruments that will actually reduce vehicle use.  Even in those areas where there are viable alternatives to private vehicle use, the attachment of motorists to private vehicle use appears very high and the elasticities associated with the various policy instruments accordingly appears very low. In The Netherlands, for instance, there appears to have been a broad shift of policy away from any measures designed to encourage drivers to use their vehicles less or to shift to public transport. In less affluent communities, where accessibility may have even more economic significance for the individuals concerned, the position appears much the same – and the difficulties of consensus-building in favour of measures whose pay-off may be societal rather than individual, and longer-term rather than immediate – all the greater.  

For some cities at least, the recent evidence from the assessment of the congestion charge in London may however be particularly significant. It raises the question whether for the first time there is now evidence of charges of this kind and scale significantly influencing driver behaviour and modal choice. The first six-month monitoring report is in this respect encouraging, with car use levels falling around 20% and a significant increase in bus use. Certainly the information systems and technologies have proved very effective. The greater danger to the policy appears to be the significant local economic impacts on the retail sector and wider economic activity. Nevertheless the policy has at least raised the possibility of wider road pricing becoming a feasible longer-term option for those areas -cities, states or even countries – where congestion has reached the stage of imposing severe environmental and economic impacts.

Some Key Issues

What conclusions can the seminar then draw on where national and international policy priorities should lie, if the air and environmental quality impacts of cars in major urban areas are to be effectively addressed?   

Some possibilities are as follows:

· Each major metropolitan area should undertake a specific integrated assessment of air quality taking account of the relative priority of different pollutant sources and comparing the impact of alternative measures. Where the effects of air pollution are particularly severe, the assessment of policies for their wider social and economic effects is an important consideration.
· Integrated approaches to reducing air quality impacts take time and are not always readily understood by the public at large. They have to be balanced by major political initiatives, which can create public confidence that the problems can be addressed and that the authorities concerned have the will and capacity to do this. 

· Innovation in fuel and vehicle technologies remains critical everywhere. Alternative and cleaner fuels and technologies can have a significant effect, and choices among them will be a matter of local circumstances. The best option for an individual city will depend on the unique circumstances of that city and taking into account the current state of development of cleaner and alternative fuels  

· Experience in Europe, North America and elsewhere continues to show that tighter regulation of vehicle emissions brings significant improvements in emissions performance. Future improvements in emissions may be more modest, but recent evidence suggests they may still be justified in cost-benefit terms. 

· Zero-emission vehicles (relying on the hydrogen fuel cell) are now in prospect but their fleet benefits are – in Europe at least – likely to be delayed some 20 or 30 years by the importance of ensuring (on CO2 grounds) that they are sourced from renewable energy. It is therefore important that a variety of alternative strategies be pursued. 
· Technology policy, research and innovation should focus increasingly on the management of vehicle use and road space in addition to improvements in vehicle and fuel quality. Greater emphasis should be given to intelligent transport systems which could regulate vehicle and road use in the interests of safety, environmental protection and congestion management.
· Vehicle maintenance and management systems, driver education and the regulation of speed and other aspects of motoring are of great importance and without them the benefits of cleaner fuels and vehicle technologies can be substantially eroded.

· In many areas reductions in emissions per vehicle continue to be offset by increase in the number of vehicles: that in turn brings rapid increase in the other environmental problems flowing from vehicle congestion. Even where air pollution has been effectively reduced, environmental problems of congestion will remain acute, and may even become more severe. Integrated metropolitan environmental and transport strategies must address these problems in a proportionate and cost effective manner.

· The overall environmental problems of rapidly increasing vehicle use can only be addressed by wider planning and economic policies. However, pollution control and transport management policies struggle to keep pace with the demands of rapidly growing cities where the formal physical planning system may also be weak.  In such circumstances, there is a need to attune policies to informal cultural and societal processes.   

· By contrast, in many areas of Europe and North America, conservative planning systems prevent the major adaptations to physical systems that tackling the environmental problems of congestion and pollution require.    

· Such constraints can mean that, in spite of the enormous potential influence of planning systems, their actual impact on air and environmental quality can be marginal.  

· Given the limitations of the planning system it is unlikely that the required improvements in air quality and reduced congestion can be achieved without additional measures such as economic instruments. In principal these can have more rapid and general effect. Fiscal measures have assisted in the uptake of cleaner fuels and technologies in many parts of the world, but more research is needed on how far economic instruments, singularly or in combination with other measures, can secure a reduction or redistribution in private vehicle use accompanied by a shift to public sector road transport or to alternative transport modes.

· Among alternative transport modes, investment in cleaning up bus and mini-bus systems – whether publicly or privately operated – can in particular achieve major benefits in reducing air pollution and congestion, because of the flexibility and relatively low capital costs of such systems. 
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