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PUBLIC TRANSPORT MODE CHOICE – THE OPTIONS FOR NOTTINGHAM

The overarching strategic choice of mode for the core public transport network for the Nottingham area was decided many years ago with the promotion of NET.  The Local Transport Plan clearly sets out the intention to expand the system with Line One “only the first of a network of routes which will eventually bring the environmental, economic and accessibility benefits of NET to other areas of the conurbation.  This will enable other city centre bound and cross-city journeys to be made and access gained to the network from a series of park and ride sites located on the periphery … adjacent to key routes …”.  This note rehearses that decision in terms of the mode options, which may be available.

With one “high tech” mode already being constructed for Nottingham it is not appropriate to consider entirely different modes such as mono-rails, metros, ultra-light rail or trolley buses.  Such mixtures of modes can only be justified in the very largest cities where separate networks can co-exist, often serving wholly different areas.  In a conurbation the size of Nottingham the needs of integration and economics require public transport provision to be built on the existing modes of rail, bus and light rail (tram).

The heavy rail network is largely fixed, with expansion sensibly being limited to upgrading existing freight lines (e.g. Gedling) and building new stations (e.g. Ilkeston).  Wholly new alignments are unlikely to be economically viable. 

The choice for major new capacity therefore lies between bus and light rail, or more probably, a combination of the two modes with a high level of integration.  Clearly bus will remain the main mode for most public transport trips in the conurbation, particularly where trip flows are less dense. For high demand locations along major corridors the comparison then has to be made between concentrated bus movements, utilising bus lanes or some form of guided busway, or light rail.

In their definitive paper on Bus or Light Rail: Making the Right Choice, Hass-Klau et al (April 2000) cite a number of aspects which make light rail the most favoured public transport mode for most European cities:

(a) strong passenger growth even in the first year of operation – often exceeding the forecasts;

(b) higher public acceptance of this form of exclusive public transport right-of-way; 

(c) ease of integration of light rail into existing urban structures, from a design point of view;

(d) complementary city centre measures such as pedestrianisation are easier to accomplish;

(e) environmentally friendly power source and low noise;

(f) smooth, comfortable ride;

(g) the frequently identified ‘rail factor’ which favours people’s perception about trams;

(h) generally stimulating less objections than guided bus schemes;

(i) individual design and styling possible to meet individual city’s needs and identity.

The advantage of bus lanes is that they are the cheapest means of separating public transport from other traffic.  Therefore they are likely to be the first choice for many applications. However their main disadvantage is that they often remove road space disproportionate to their perceived or actual carrying capacity. Bus lanes are therefore often resented and disabused by car drivers, the lanes being obstructed by congestion and illegal parking. Better marketing of bus lanes could improve their image but they are likely to rely on high levels of enforcement to be fully effective.  

Guided buses have their own corridor and are therefore not affected by traffic congestion or illegal parking.  Their capital costs can be substantially lower than light rail but not always so.  They have the added advantage of flexibility of route, with vehicles leaving the guideway to act as feeder buses without the need for passenger interchange.  However, despite having been in operation for nearly 20 years guided buses have remained of only marginal importance.  There are only 5 cities (compared with 400 light rail systems) with a total 25km of guided bus track in operation in the world  - Essen (9km), Mannheim (800m), Leeds (1.75km), Ipswich (200m) and Adelaide (12km). Of the two larger systems, Adelaide is substantially a “green field” segregated busway and Essen suffers from poor interchange with the much larger tram network. The guideway acts as a physical barrier preventing easy access to side roads, parking and loading bays and severing pedestrian movements. Therefore they are not suitable for high activity urban streets, where buses would have to revert to conventional movement. Thus Hass-Klau et al conclude “they are unlikely to be implemented in town centres in any country”.  In Nottingham they may have a role in limited locations such as along the central reserve of the Ring Road.

New special purpose guided bus concepts are being developed using guide slots (GLT/TVR and Translohr) or more sophisticated guidance (optical – CIVIS, electrical – Cegelec, AEG, electro-magnetic – STREAM-ANSALDO).  None have much established operational experience so it is difficult to judge their comparative performance. What experience there has been is not very encouraging – e.g. the technical failure of the AEG trial at Greenwich and the TVR experience in Nancy, where the system was closed down for safety reasons soon after opening (Taplin, Tramways & Urban Transit, May 2001).  It is in France where most interest has been evident for these new guided modes and where city prestige has often been the incentive – for smaller cities “which would like a tramway but doubt that they can afford it” (Taplin). The CIVIS system was chosen in Rouen to cope with a steep alignment and in Clermont Ferrand, home of Michelin, only a vehicle running on rubber tyres would do! 

The vehicles are of a similar standard and sophistication as trams, at a similar cost, but track costs can be less.  Hass-Klau et al believe they “may have some future, especially in middle-sized towns where they would operate like trams”.  As these systems are relatively unproven and involve substantial investment it is unlikely they would be a viable addition to Nottingham having already opted for light rail for Line One.  A further disadvantage is that they are proprietary products and once purchased the operator is locked into that manufacturer, effectively removing future competition for additional lines.

Busways have been around for decades (e.g. Runcorn opened in 1967) but there are relatively few in operation outside North America.  As fully segregated bus roads they require substantial land, hence their application in sprawling N A cities.  But they are unlikely to be physically or economically practical in the UK other than in wholly new town developments.

Therefore, the choice for Nottingham to improve public transport in the corridors already identified as most viable for substantial public transport improvement lies between light rail extensions to the existing NET Line One or provision of cheaper bus based systems relying on passenger interchange between modes in the city centre.

Physical differences between the modes do not in themselves dictate choice.  Width required is similar for tram and guided busways with bus lanes requiring slightly wider allowance for manual steering. On average trams, even in mixed traffic, are faster than buses.  Trams with their own right-of-way are faster than buses in bus lanes but not faster than buses on guideways or busways.  

In terms of passenger capacity all modes can carry similar numbers but with different numbers of units.  It is often the speed with which vehicles can stop, unload, load and start again, which limits the capacity of a route. The problem of capacity limits on buses arises at stops where the much greater number of low capacity, single door vehicles require substantially greater kerb and road space than higher capacity, multi-door trams or the new special purpose guided bus systems.  This creates particular difficulties accommodating city centre stopping facilities, where the large numbers of buses also adds to their already substantially poorer noise and pollution characteristics.  

In terms of pollution and noise, light rail appears to be the most environmentally friendly public transport mode.  In the future, electric buses or the fuel cell buses currently being developed will bring improvements but substantial investment in new stock will be required to change whole bus fleets.  But it is not just the public transport vehicles themselves that contribute to pollution. To the extent that trams are more successful in attracting former car users than are buses, additional environmental benefits resulting from reductions in car use are more likely to be delivered by trams. 

On ease of access, low floor technology is available for all the modes but again fleet investment will be needed to meet the standard of the best provision.

It is in the cost of schemes where the difference between modes may be seen as most significant.

Infrastructure costs for light rail track and associated equipment costs are very dependent on particular route circumstances, proportions of off street and on street running, etc. but average at about £7-8 million per km.  Traditional guided bus is about £4 m. per km., more if land and new carriageway are required, and busways between £5-10 m. per km.  Bus lanes are by far the cheapest at £5-10,000 per km. for markings alone but substantial more than this where road widening is needed. On infrastructure costs Hass-Klau et al conclude, “it is apparent that the km-cost of the construction for a busway and light rail line can be about the same.  Also an expensive two-way guideway for buses is as expensive as the cheapest cost of light rail”.

The main cost difference lies in the cost of the vehicles.  The cost of a light rail vehicle is around £1-2 m with new types of guided vehicle a similar amount (e.g.GLT/TVR at £1.1 m.).  A standard guided bus is £120,000-£140,000 and conversion of existing buses to operate on guideways can be only around £5,000 per vehicle. Clearly there is a substantial quality advantage (ride comfort, accessibility, image and appearance) for light rail but this is hard to quantify.  Hass-Klau et al however note that taking into account the expected lifetime of the different vehicles, “the annual capital costs of a light rail vehicle are then slightly more than double the cost of an articulated bus”.  In the medium term the move towards standardised modular designs for trams is likely to bring their relative cost down whereas the increasing sophistication of bus design with low floor technology is likely to reduce their cost advantage.

On operating costs the Hass-Klau et al study admitted to difficulty in obtaining comparable data, particularly because most cities with light rail systems run buses as a service mode for the light rail and they therefore have few bus only corridors comparable with light rail corridors.  On limited information they suggest that, although light rail was likely to have greater operating costs per passenger km., “the difference is not wide”.  However, based on data from the US Federal Transit Administration, Lyndon Henry (Tramways & Urban Transit, April 2001) suggests, “light rail is much cheaper to operate than comparable buses”.  Henry quotes figures from several US cities indicating operating cost savings by light rail over bus of between 10 and 70% per passenger mile.

Hass-Klau et al attempt to estimate and cost the travel time benefits of light rail compared with bus and conclude that with passenger flows of 1,500 per hour a capitalised saving of up to £2m per route km can be achieved, i.e. nearly half the infrastructure cost disadvantage.

Hass-Klau et al argue that perhaps the main advantages of light rail is paradoxically, its high capital cost and inflexibility which means it is “permanent” and the population is confident that a change in the political or financial situation will not result in the system being taken away.  This allows people to plan their lives and businesses to invest knowing that the transport system is secure into the future.  The counter argument can be used against cheaper more flexible buses, which could be moved away at very short notice. This difference between the modes can be extremely critical in inward investment. Good transport is an essential element in geographical (or ‘place’) development decisions. As reported by Syms & Gore (NET System Economic Impact Report, Sheffield Hallam University, Jan 2001) “…. investments such as LRT [light rail] schemes are invaluable as part of the package to create a positive image for the city.  Place promotion is now an accepted strategy to develop a city’s image, which will act to boost confidence of existing and potential investors.”  This is of particular benefit to the southern fringe of the city centre, around the station, the ROF site, Riverside and the Meadows as well as enhancing the investment potential of areas along the potential routes, including Dunkirk, Beeston and Gamston/Sharphill.

Most commentators believe light rail is more likely than bus to attract new patronage, light rail having a particular attraction to car users.  Published data on the different modes’ success at attracting new patronage is often misleading.  It can only safely be concluded that well designed bus or tram schemes with complementary measures can show substantial patronage growth. In Sheffield bus patronage is currently showing a decline of around 6% per annum, having lost 34% over the last 12 years. The Supertram has experienced an increase of over 80% between 1995 (fully open) and 1999 (SYPTE website).  Counts before the Strasbourg tram line was built showed bus passengers along the tram route at 17,000 per day.  One year after opening the tram was carrying 65,000 daily, rising to 80,000 after 5 years.  Manchester Metrolink saw a near doubling in passenger figures since it opened. Over the same time Manchester buses lost about 3% per year. According to Steer Davis and Gleave, the Leeds guided busway improved patronage by 25% in 1996/7 although very disparate estimates from 65% to only 6% have been quoted elsewhere (source Hass-Klau et al). 

Studies of new light rail systems in France, Canada and the UK indicate that around 20% of passengers formally made their journeys by car (Walmsley & Perrett, The Effects of Rapid Transit on Public Transport and Urban Development, HMSO 1992; GMPTE, Metrolink 2000 Parliamentary Briefing No 1: Metrolink and Car Travel, 1995; Haywood, Lessons from South Yorkshire Supertram,  Back on the Agenda conference paper, Sept. 2000).

Attitude surveys indicate that car users are more likely to “prefer [light rail] to guided bus” and suggest “Light rail has a strong potential following among car users, even in cities with no recent experience of light rail or tram” (Hass-Klau et al).  An example of this preference for light rail was evidenced in public consultations during development of the South Hampshire/Portsmouth light rapid transit project.  The result of mode choice questions brought a 70% preference for tram with 10% for guided bus and 20% expressing no preference (Hampshire County Surveyor, 1993). 

A more recent, Government sponsored, survey of households in the Manchester, Bedford, Hull and Suffolk revealed that motorists put light rail top of a list of preferred transport alternatives (Transport Choices of Car Users in Rural and Urban Areas, Thorburn Colquhoun, 2001). Light rail was regarded as “an acceptable and convenient alternative to the car and generally considered to be frequent, quick, clean and safe”.  In contrast buses were perceived as falling substantially short of meeting people’s needs; they were seen as undesirable and low status.

A final factor for Nottingham is the fact of Line One and the obvious benefits of maximising the use of the private and public Line One investment. Additional lines will benefit from economies of scale from the use of the depot/stabling facilities now under construction at Wilkinson Street and a wider catchment will be able to utilise the Line One alignment through the heart of the City Centre, facilitating cross-city journeys.  While bus/tram interchange will be encouraged it is best that wherever possible this occurs at the point where bus routes converge and radial passenger movement therefore become denser.  It would be physically very difficult to create satisfactory interchange on a large scale at the current Line One terminus.  The terminus is on an elevated section north of the station.  Most routes in the corridors being considered for public transport investment enter from the south.  Much of the road network in the immediate vicinity of the station is being remodelled to facilitate better pedestrian, cycle and local bus movements and an improved environment.  This is inconsistent with an influx of large numbers of radial busways.  Furthermore, for car users - potential users of Park and Ride sites - a change from car to bus and then bus to tram, for journeys to the Nottingham Trent University area for example, would be unattractive and unlikely.

In conclusion, given similar conditions, the costs of light rail, busways and guided buses are closer together than has often been assumed and there are substantial additional benefits from utilising light rail due to its superior image, attractiveness to car users and positive impact on inward development.  For Nottingham, ease of integration with Line One and the benefits of facilitating cross-city movements and obtaining maximum return from Line One investment must favour light rail for the corridors under consideration.

It is considered quite appropriate, therefore, to sustain the policy and strategic presumption favouring light rail extensions to NET.  There will remain, however, a requirement to demonstrate the economic case for this over bus alternatives along each of the individual route corridors.

PJA / NET Project, June 2001
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