rotterdam speed control zone

Description of the scheme objectives

The Issue

The Overschie district of Rotterdam, the Netherlands, borders the city ring road. This road (A13) is a designated motorway (national motorway speed limit for cars 120kph) and was considered one of the most congested on the road network carrying more than 150,000 vehicles daily. Along key sections in Overschie, the road passes within 50m of residential and other sensitive land uses such as a school. The level of traffic movements and their congestion at times of peak traffic caused noise and air quality levels to be well above national and EU standards (Kroon 2004).

Dutch-based research (Rijkeboer et al 2003) suggested that:

· Stop-go traffic (a symptom of congestion) results in high vehicular emissions per kilometre.

· High-speed driving decreased fuel economy while increasing vehicular emissions.

· Heavy duty vehicles (HDVs) contributed as much as 50% to total emissions in Overschie while comprising only around 10% of the vehicle movements.

Therefore, authorities considered constant lower speeds and reductions in HDV traffic to be their priorities.

The Local Response

To deal with the issues of peak congestion and high speeds under free flowing conditions, the authorities implemented an automatic trajectory speed monitoring system. Cameras and registration plate recognition software (i.e. no barriers) monitored vehicle average speed over a 3.5 km length of the A13 through Overschie. The system strictly enforces a speed limit of 80 kph within the zone.

Since the average speed over a 3.5km distance is monitored, the system discourages speed fluctuations that occur in ‘point check’ systems where radar traps routinely cause rapid deceleration and acceleration profiles in passing vehicles. 

Analysis of the environmental impacts

The authorities in Overschie devoted significant resources to monitoring the impact of the scheme. They monitored air quality, meteorological and traffic flow measurements for a year before and after the scheme was opened for comparison. This included a significant increase in the spatial resolution of the air quality monitoring during this exercise. In addition detailed dispersion modelling was used to simulate the traffic scheme during the analysis. These activities are highlighted to demonstrate the level of resource investment required to properly evaluate the success of this locally applied measure.

Overall the scheme has had many significant positive impacts (Wesseling et al 2003):

Emissions

The Wesseling study found the following reductions within the scheme:

Table 16 Estimated emissions reduction (%) due to Overschie scheme

	Pollutant
	NOx
	PM10
	CO

	Emissions reduction (%)
	15-25
	25.35
	21


NOx emissions in the speed control zone are estimated to have reduced by approximately 40 tonnes from a baseline of around 200 tonnes before the scheme was implemented (Havermans 2004). For PM10 the estimated reduction was about 3.6tonnes from a baseline of 12tonnes. 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 3.24tonnes.  A CO2 a reduction of approximately 1000 tonnes from a total of 41.6ktonnes is also estimated.

Air Quality

The study found the following average reductions in ambient air quality under westerly wind conditions:

Table 17 average improvements in air quality due to scheme under westerly wind conditions

	Location
	Improvement in NO2
	Improvement in PM10

	50m from roadside
	5g/m3
	4g/m3

	200m from roadside
	3g/m3
	1g/m3

	Reduction in contribution from A13 up to 200m from roadside
	25%
	34%

	Overall air quality improvement up to 200m from roadside
	7%
	4%


The homogeneity of speed relieving congestion is considered to be more significant in producing these benefits than the overall speed reduction of free flowing traffic.

There are no specific ex ante or ex post data in the studies cited for the estimated health benefits but they should be positive in line with the findings on air quality. It is estimated that 18,000 people may benefit from the measure in terms of improved air quality.

Ancillary benefits 

The questionnaire response from Rotterdam (Kroon 2004) indicated the following additional benefits:

· Rotterdam estimates an approximate 15% reduction in transport CO2 emissions within the scheme.

· Noise impacts are down 50% within the scheme. It is indicated that around half of this is due to the speed reduction and half due to a quieter road surface.

· Rotterdam reports that collisions within the speed control zone have reduced by 50% although they are cautious in stating that this will be observed in the long-term.

· The homogenisation of speed has been successful and instances of breaking the speed limit have reduced.

· Public perception has changed and road transport is perceived to be less of a nuisance as a result of the scheme.

Analysis of costs and benefits

The quantifiable cost of the speed control scheme is dominated by the technology and infrastructure required to enforce the scheme. The capital cost (2004 prices) is estimated to be €1.2million with an associated annual running cost of €50 thousand. It is noted that these amounts are funded by the national public purse and that the amount of annual revenue from fines levied in enforcing the scheme is very small in comparison with the annual cost. As will be discussed below, it is estimated that this scheme should benefit air quality for at least 10 years. Using a social cost discount rate of 4%, the present value of the scheme is estimated to be €1.56million with an annualised value of €192 thousand.

The unit pollution benefits in 2004 estimated using the methods in section 3.2 are presented in Table 18 below.

Table 18 Quantified annual benefits of the Overshie speed control zone in 2004.

	Pollutant
	NOx
	PM

	Emissions reduction (t)
	40
	3,24

	Benefits (Euros 000's)1
	327
	-
	645
	289
	-
	571

	Total Benefits (Euros 000's)
	616
	-
	1215


1) Benefits are presented as ranges, the lower end of which corresponds to the damage costs assessed on the basis of the value of a life year lost. The upper end corresponds to damage costs assessed on the basis of the value of a statistical life. This presentation is consistent with CBA methods.

Indications are that, taking assumptions and uncertainties into account, the benefits compare favourably with the annualised costs with a range of ratios in 2004 of 3.2 – 6.3. In future years the benefit will diminish (see further discussion below) as the vehicle fleet includes more modern vehicles with lower emissions. At present there are no data to enable assessment of how the fleet emissions will develop so it is not possible at this time to assess the overall benefits to 2010.

There is one additional cost that is not factored into the above analysis.  Journey time through the control zone will increase, with a time penalty cost associated with longer journeys (from lower vehicle speeds).  Given the short stretch of road (3.5km) the average increase in journey time would be low, though given the traffic flow on the road, the total costs could be important.  These costs would reduce the benefits above when considered in a wider evaluation analysis – though in cases of severe peak congestion there might actually be some benefits from the improved traffic flow.  Moreover, counter-balancing these costs would be the additional benefits from lower CO2 emissions, lower noise reductions and from lower accident rates.  No information is available on these wider effects.

Other criteria

Public and political acceptance

Rotterdam indicates (Kroon 2004) that the Government Ministry for Transport initially resisted the scheme and only acceded after strong representations from the Rotterdam city council and the local constituency members of Parliament. There was apparently no resistance from car users or freight transport businesses and overall the press reported a strong feeling among the population that action should be taken to improve the environmental quality. A “primary school was already closed due to nuisance.”

This case study is also interesting because it shows the potential synergies between air quality and transport policy – in many cases, it is perceived that there is an conflict between the two, with air quality limit values seen counter to the key transport objectives of managing traffic growth and safety. 

Advantages and limitations of the measure

This analysis demonstrates that there are strong advantages associated with this measure. Air quality is significantly improved in a residential area, accidents are reduced, and the noise and perceived nuisance of the road traffic have diminished. The traffic flow has improved, easing peak congestion problems.  There were no quantitative data available to discuss whether the reduction in congestion within the speed control zone resulted in slower or quicker journey times and hence other economic and public perception benefits. In addition to these benefits some other advantages should be noted.

· The scheme does not put any barrier or tollbooth in the road. It does not limit who uses the road or what type of vehicle they may drive. The absence of costs or restrictions on the speed compliant driver may be a key aspect of its public acceptance.

· The automated system posts fines to punish speed transgressions within two weeks of their occurrence. This system prevents unnecessary use of police or other public resources.

· At 80kph (as opposed to higher speeds) safe gaps between moving vehicles can be smaller, speed differences for merging traffic are lower and hence road capacity can be higher.

· The system may increase congestion at the approaches to the controlled section but this occurs in unpopulated areas where the increased pollution matters less in terms of human health impacts.

· The scheme is effective in dealing with a pollution hot spot especially one involving NO2, PM10 and CO pollution.

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

· Heavy-duty vehicles contributed up to 50% of the road emissions before the speed control was implemented.  There has been no attempt to change the percentage of these vehicles on the road, and their emissions are not reduced (other than from smoother traffic flow) as the national speed limit for these vehicles is already 80kph.

· In some respects the scheme has transferred congestion in Overschie to the approaches to the speed control zone, where no residents are affected by the increase in emissions. In other situations the location of exposed individuals may make this scheme impossible to implement.

· As the scheme is permanent it will tend to have some beneficial effect in reducing the overall severity or frequency of peak pollution levels. However, the scheme cannot deliver additional emissions savings in the short term and hence may not contribute significantly towards the achievement of short term limit values.

· Although the measure makes significant progress towards the EU air quality limit values, it will not be sufficient on its own to achieve full compliance. 

The future road transport fleet will produce lower emissions per vehicle. This may offset the need for the speed control schemes. However, the study authors note that the scheme should benefit Overschie for at least 10 years and so is a useful “bridging solution” during this period.

Analysis of possibility of extension to other cities

The authors of the ex-post study note that the effect of a speed control zone must be understood in terms of the specific Overschie traffic composition and traffic flow. At other locations where these are very different the scheme may not be as effective. Dutch researchers are examining the possibility of implementing the scheme in a number of other locations within the country and may be in a position to publish their findings by the end of 2004.

With increasing traffic growth, motorway congestion is a growing phenomenon across the EU. For example several UK local authorities (Sheffield, London Borough of Hillingdon and others) have declared air quality management zones – where exceedence of the air quality limit values are likely - because of the contribution of motorway traffic.

In Overschie it is noted that speed control is a useful bridging solution until such time as the vehicle fleet becomes cleaner in terms of emissions. This aspect of the scheme is widely applicable. Emissions per km are almost independent of speed between 60-100kph but increase rapidly at higher speeds. Therefore an overall reduction in speed on motorways would produce emissions benefits but with the disbenefits of longer journey times.

However, evidence suggests that the reduction in congestion could be the more significant aspect of the scheme. Idling engines have extremely high emissions per km and emissions under high load, low speed, and stop-start conditions are very much higher than under constant optimised speed conditions. While the solutions to congestion are site-specific (simple reduction in speed limit cannot solve all congestion problems) and should be addressed as such, there may be many instances where a speed control zone could reduce or eliminate a pollution hot spot close to main highways.

The indication in Overschie is that public acceptance may be good and political barriers to such schemes may be small. The scheme was mostly acceptable to the public and road users. Freight drivers registered the strongest negative perceptions. The positive outcome of the Dutch scheme to date could help overcome objections elsewhere. 

There are no technological barriers to implementing such schemes. Registration recognition software and automated systems of posting infringement notices have been implemented in several instances, for example, the Congestion Charge Zone in London, UK uses a similar system. 
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