strasbourg “plan ozone” for Short term peaks

Detailed description of the measure objective(s)

The Issue

The Communauté Urbaine de Strasbourg (CUS) in the Alsace region of France covers approximately 300km2 and is home to 450,000 people. It is situated in a valley where high-pressure weather conditions can cause the stagnation of air and hence the build-up of air pollution. The city has a mixed economy and in a 1997 survey recorded about 1.07million journeys per day within the city metropolitan area. Table 12 lists data on the long-term pollutant levels in Strasbourg and on the sectors contributing to these.

Table 12 Pollution characteristics in Strasbourg

	
	NO2
	NMVOC
	SO2
	PM10

	Recorded mean concentration1
	42
	-
	20
	-

	Total annual emissions2 (tonnes)
	14,396
	8,368
	11,508
	1,013

	Emissions contribution from:

	Road Transport
	67%
	61%
	4%
	18%

	Industry
	20%
	24%
	71%
	62%

	Residential and tertiary sectors
	13%
	15%
	25%
	20%


1) 1990-97, concentration units, g/m3. Source: Medina et al 2002, Elstein 2004

2) Within the CUS area. Source PDU 2000

Note that the NO2 concentration is above the long-term EU limit value for this pollutant and research predicts that a large part of the central urban area experiences concentrations above this level.

The geographical and meteorological properties of the region in conjunction with the emissions indicated above also result in peak ozone pollution episodes. During the summer of 2003 these were particularly severe (ASPA 2004). This reference notes that agricultural sources in the Alsace region produce NMVOC emissions equivalent to those produced by the sum of the industry, road transport and the tertiary sectors, hence contributing to regional ozone problems. Between June 7 and September 20 the EU ozone information threshold (1 hour mean concentration 180g/m3) was exceeded on 26 days in Strasbourg. This included an episode of 17 consecutive days between August 1-17 and during which the EU alarm threshold (1 hour mean concentration 240g/m3) was exceeded on two separate occasions. Hence Strasbourg is implementing actions with the aim of reducing long-term and peak pollution.

The Local Response

In response to the issues described above Strasbourg has made many improvements to mobility in the city including new traffic routing and heavy investment in public transport. This assessment focuses on the actions to mitigate ozone pollution peaks and those involving public and private transport in particular.

French legislation
 requires that authorities develop regional air quality plans (Plans regionaux pour la qualité de l’air, PRQA) to attain the air quality objectives and to prevent and reduce atmospheric pollution. At the same time authorities must develop an urban transport plan (Plan de déplacement urbain, PDU) in which the needs of mobility and ease of access must be balanced with the protection of health and the environment. A key aspect of the framework is that the PDU must be compatible with the PRQA, that is, mobility should be planned to achieve the air quality objectives.

The strategy has integrated several strands
 and over several years major developments have included:

· Four tramlines with stations within 400m of 65% of the conurbation population and carrying nearly 200,000 passengers per day.

· Park and ride sites with integrated connections with the tram and bus routes. A tariff of €2.70 includes a return journey to the city centre as well as parking for the day.

· Integrated ticketing with the national rail network.

· 400km of cycle paths and a 30km/h speed limit on many streets in the central zone. Also, cycles are available for hire and can be taken on public transport during non-peak hours.

· A 3-hectare pedestrian zone in the city centre.

· Changes to routing to relieve the city of through traffic.

A 1988 survey found that 74% of motorised commuting journeys used the car while only 11% used public transport. As a result of the changes described above, the public transport share increased by 43% between 1997 and 2000 (i.e. up to 16% of journeys). In particular the Park and Ride scheme caused a modal shift towards public transport in those people who had previously driven into the city centre.

Specific measures are implemented during pollution peak episodes. The conditions defining what kind of peak ozone episode (information level or a more serious alert level) and the consequences in terms of the measures thereby implemented are listed in Table 13 below.

Table 13 Measures implemented in Strasbourg and the Region d’Alsace during defined peak ozone episodes

	Conditions that must be simultaneously met
	
	Threshold
	Concentrationa
	Consequence

	1) One of the following pollutant thresholds is surpassed (as recorded by a background monitoring site in the Alsace region.)
	
	Information
	180g/m3 
	Le plan “Ozone” 1999 –measures.

· Public messages (via variable message signs, radio and other media) making the public aware of the ozone peak and asking them to voluntarily take public transport and to reduce speed.

· More frequent trams and standard buses replaced by larger articulated buses

· Free loan of bicycles to passengers who have travel passes.

· Reduced daily tariff 10F (€1.52 at final exchange rate) for use of:

· urban public transport networks

· park and ride and urban public transport networks

· intercity and urban networks (tariff of 8F (€1.22 at final exchange rate) for use of intercity networks only).

	
	
	
	
	

	
	
	
	
	

	2) An observation, at another background monitoring site in the Alsace region in a similar geographic situation, that an increase in the concentration of the same pollutant may lead to the information threshold being surpassed.
	
	
	
	

	
	
	Alert
	1º 240g/m3 b
2º 300g/m3 b
3º 360g/m3
	Additional measures (when the 3º level is surpassed) implemented from 6-22h.

· Speed limited to 70kph on motorways and main routes into the Strasbourg agglomeration.

· “Alternate circulation” for all categories of vehicle in Strasbourg city centre (‘pastille vertec’ cars, vehicles with more than 3 occupants, 2-wheeled vehicles, foreign registered vehicles and those on the official derogation listd are exempt). That is, each affected vehicle can only drive on alternate days.

Free travel on the both the city and regional public transport networks

	3) At least one of the two monitoring sites cited above is situated in the Bas-Rhin department (where Strasbourg is located.)
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


a) Hourly mean concentration Source: Décret n° 2003-1085 of 12 November 2003.

b) For 3 consecutive hours.

c) ‘Green label’ vehicles are those with officially recognised low emissions technology or fuels (Décret n° 98-704 of 17 August 1998).

d) Public service vehicles such as the police and ambulance services.

Analysis of the environmental impacts

In 1998, following an ozone event whereby the alert threshold was surpassed, the authorities analysed the effectiveness of the plan “ozone.” Authorities interviewed 405 Strasbourg residents who used their vehicles regularly (CERTU 2000). This analysis attempted to quantify the public awareness of the episode and their resulting travel choices, i.e. environmental impacts were not assessed. Results are discussed below.

The impact of the measures during the summer 2003 episodes are still being analysed by ASPA within the INTERREG III programme and full results may be available in time. Some preliminary data were available (Riviere 2004) and are discussed and interpreted below.

Activity

The extent to which activity (i.e. mode of travel) is changed during pollution peaks is partly a function of public awareness that an episode is occurring and that the plan “ozone” measures are being implemented. 

· The 1998 survey found that 83% of residents were aware of the ozone alert mainly through the television and radio media.

· However, despite this only 2.5% of those surveyed changed their travel routine as a result. The remainder of those that used their cars cited longer journey times and less comfort using public transport as the reasons they did not change their mode of transport.

Clearly the ozone alert measures did not cause a significant change in how people travelled during the episode. Note that in 1998 the measures did not include reduced public transport tariffs, which were then added to the plan “ozone” in 1999. With this change a financial incentive to change travel mode was added.

With the reduced public transport tariffs in place, there are indications that more people changed their travel behaviour during episodes in 2003.

· Preliminary results indicate that traffic flow on the major routes into Strasbourg reduced by 13% during ozone information days.

This would represent a far greater success in influencing behaviour than before.

Emissions

A number of assumptions have been made to quantify the impact of the plan “ozone” since there are few relevant data. We assume that the observed traffic reduction on the major roads applies equally to all traffic in the CUS area (i.e. a 13% reduction.) We also assume that kilometres driven are proportional to total road transport emissions (in the absence of any data to define emissions more accurately) and that daily emissions are constant all year.  The  data in Table 12 can be used to estimate the emissions reduction (per day) due to the plan “ozone.”

Table 14 Estimated emissions reduction (t/day) due to plan ozone

	Pollutant
	NOx
	PM101
	NMVOC
	SO2

	Emissions reduction (t/day)
	3.4
	0.065
	1.8
	0.16


1) The mass fraction of PM10 from road transport sources that is PM2.5 has been reported as 0.9 (TNO 1997 and USEPA 1995) hence the estimated abatement in PM2.5 is 0.059 tonnes.  

Clearly there are significant uncertainties attached to these values. Firstly, they do not take account of the variable emission rates among different types of road vehicle. Also they do not account for temporal variations in traffic intensity such that the impact would vary according to the day in the week and time of year.

Air Quality

There are currently no specific data for the estimated air quality and health benefits. It is hoped that the INTERREG III analysis of the impact of the plan “ozone” during the episodes of summer 2003 will provide more details.

Ancillary benefits 

There are currently no specific data for the estimated ancillary benefits of the plan “ozone.” The INTERREG III analysis of summer 2003 experiences may provide quantitative data on these aspects.

Analysis of costs and benefits

Reduced public transport tariffs represent a cost due to reimbursement of monies due to commuters with long-term travel passes and compensation to the travel operators due to their lower income. Indications in Strasbourg are that this cost comes from the public purse and ranged between €4,000-30,000 per day during summer 2003 (Riviere 2004).

The benefits per day estimated using the methods in section 3.2 are presented in Table 15
Table 15 Quantified benefits of the short-term measures in the Strasbourg “plan ozone”.

	Pollutant
	SO2
	NOx
	VOC
	PM

	Emissions reduction (t)
	0.16
	3.4
	1.8
	0.0585

	Benefits (Euros 000's)1
	0.1
	-
	0.5
	27.8
	-
	54.8
	1.6
	-
	5.2
	5.2
	-
	10.3

	Total Benefits (Euros 000’s)
	34.7
	-
	70.8


1. Benefits are presented as a range, the lower end of which corresponds to the damage costs assessed on the basis of the quantification and valuation of a life year lost. The upper end corresponds to damage costs assessed on the basis of the quantification of number of deaths and valuation based on a value of a statistical life. This range is consistent with CAFE CBA methods.

The comparison of the benefits to the costs (reduced public transport tariffs) is favourable, with a ratio ranging between 1.2-2. There are no data at present to attempt to quantify the impacts (and hence benefits or disbenefits) on ozone.  The analysis has also not included the wider costs associated with the public information scheme.  

Since the European vehicle fleet is cleaner in terms of pollutant emissions year on year it should be noted that the measures would be less effective in future, i.e. there will be a smaller and smaller emission reduction associated with a constant modal switch during ozone peak episodes and the ratio of benefits to costs will lessen. However, the estimated 13% car to public transport modal switch during 2003 is modest. Continual reinforcement of the measure through information campaigns and further development of the public transport networks could achieve higher modal switch rates. Hence the benefits of the measure could be preserved or increased.

Other criteria

Public and political acceptance

The French ‘loi sur l’air’ sets out many guiding principles with regard to improving air quality in France. For example, it imposes the development of communal transport systems and the means of transportation that are economic and less polluting, notably the use of bicycles and journeys taken on foot. In this context, local authorities are directed towards encouraging the use of public transport with political acceptance forced by the central law. However, there is no indication that the measures were resisted in Strasbourg. On the contrary the city has invested heavily in transport infrastructure and systems with the aim of reducing the reliance on the car and to create a more sustainable urban mobility with wide social and environmental benefits.

For the public, the acceptance of restrictions on travel by car is determined by the attractiveness and feasibility of the alternatives offered them during an ozone information or alert episodes. In the case of Strasbourg there are now several options; high vehicle occupancy, buying a ‘green ticket’ vehicle and lowered or waived public transport fares.

However, the choice of the best personal option (and the maximum take-up of the measures) requires information to be distributed well in advance.

· At least a day’s notice of an information or alert episode would aid personal choices such as whether to organise a car share or to invest the time to take public transport when these are not the normal travel modes.

· Information on the frequency and duration of ozone alert episodes could help consumers decide on whether to purchase a ‘green ticket’ approved vehicle or otherwise consider a more permanent travel strategy.

Moreover the acceptance of switching mode to public transport requires that the public have confidence in the level of the service provided. This includes the people who regularly take the public transport network who do not want to experience a worsening of the service on ozone alert days. Hence, there are significant issues of increasing the capacity and frequency of the public transport services during ozone alert episodes, particularly during rush hours.

Advantages and limitations of the measure

The analysis indicates that there are advantages associated with this measure. Traffic flow on major urban routes can be significantly reduced leading to reduction in pollutant emissions including those of ozone precursors.

In addition to these benefits some other advantages should be noted.

· The plan “ozone” offers commuters several options which each contribute to the reduction in road traffic – including a financial incentive with lowered or waived public transport fares.

· The measure takes advantage of the permanent public transport networks that the city has invested in and hence does not require additional structural changes.

· The reduced traffic flow could contribute to reducing congestion during rush hours.

· The measure reduces emissions of all transport pollutants so that particulate matter levels should be reduced as well as addressing ozone and NO2 concentrations.

At the same time the following key limitations of the scheme are noted.

· In cases where public transport is operating close to capacity on a normal day then any increase in usage of these modes would have to be accompanied by mitigating measures. For example,

· Spare public transport capacity. One option is to close schools during ozone alert episodes and use the communal school transport within the public transport networks.

· With sufficient pre-warning commuters could spread their journeys over a longer period in the morning and evening to extend the rush hours but without the need for additional capacity.

· As yet the effect on ozone concentrations in Strasbourg due to the scheme is not known. The estimated daily emission reduction of NO2 is 3.4t from a regional total of 39.4t. The estimated daily reduction of NMVOC is 1.8t from a total of 22.9t. These reductions of about 8% of total daily emissions may only have a modest effect on the ozone peak concentration in Strasbourg.

Analysis of possibility of extension to other cities

This case study demonstrates that reducing public transport tariffs can play a role in improving air quality during peak ozone episodes. Modal shift towards public transport can contribute to improving air quality in all cities where road transport is a significant source of pollutants particularly where urban ozone levels are controlled by NOx or VOC emissions. In these areas, then the measure is potentially applicable and would have a positive impact there. However, for some cities, ozone concentrations are determined by regional pre-cursor emissions, and local emissions reduction may not achieve significant improvements (in ozone – though there will be benefits in the pre-cursor emissions).  There are some additional barriers to its implementation to note.

There must be significant public transport services and infrastructure within reasonable reach of most affected citizens otherwise there is no true alternative travel option available. Moreover the public transport system should not be operating too close to capacity or should have spare capacity that can be brought into operation quickly. In many cities (e.g. London) the surface rail, underground and bus transportation systems run very close to capacity during morning and evening rush hours so that the influx of significant additional passengers at short notice would be difficult to accommodate safely and efficiently.  Moreover, it is not economically viable to have large reserve capacity on these systems that is only occasionally used (i.e. in peak ozone episodes), not least because of the privatised nature of many service providers.  

An alternative response is to have commuters spread their journeys over several hours to lessen the impact on the rush hour services. However, this would require a level of organisation and intervention in individual travel choices that appears impractical.

Contact for more information (air quality related)

Mr Alain Target

ASPA (Surveillance de la Qualité de l’Air en Alsace

5 Rue de Madrid

Schiltigheim

Strasbourg

67300

France

Tel. +33 (0)3 88 19 26 66

Email: atarget@atmo-alsace.net
Web:   www.atmo-alsace.net
� Décret n°98-362 du 6 mai 1998 relatif aux plans régionaux pour la qualité de l’air. Journal Officiel de la République française 13 mai 1998 modified by Décret n° 2003-1085 of 12 November 2003.


� http://www.transport-strasbourg.org/en/HTML/politiqu_deplacement/accueil.htm





