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ABSTRACT 

FACULTY OF ENGINEERING AND APPLIED SCIENCE 

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING 

Doctor of Philosophy 

UNDERSTANDING THE ROLE OF INFORMATION IN THE PASSENGER RAIL 

INDUSTRY 

by Graeme David M%ay 

The publishing of the New Deal for Transport on 1988 marked a determination from 

Government to invest in public transport and information systems. The 10 Year Plan 

provides for the money to make this happen. As these developments gather pace, it is 

expedient to investigate the role that information plays in public transport journeys. 

This research focuses on journey breakdown and recovery as conditions that test the 

ability of information to provide passengers with the means to continue a journey. 

Complaints received by the Association of Train Operating Companies (ATOC) were 

examined to better understand journey breakdown situations i.e. failures to complete a 

journey as planned. 17 breakdown scenarios were identified that could lead 

passengers into recovery situations i.e. attempts to continue with a journey that has 

experienced a setback. 

A passenger survey was carried out on board Bournemouth to Woking trains to 

recreate the scenarios. This developed an understanding of the types of rail trips 

being made, of the passengers making them and of the role information played in 

travelling by rail. As a result of this survey, recommendations are made to the rail 

industry on improvements that can be made to the rail service by understanding the 

role of information in passenger rail journeys. 
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1 INTTRCtDUCTICMX 

1.1 Background 

By 1994 a number of studies had concluded that the "predict and provide" trunk road 

programme could not cope with forecast UK traffic growth and was no longer tenable (see 

McLaren and Higman (1993), Centre for Economics and Business Research (1994) and 

the Royal Commission on Environmental Pollution (1994)). In 1998 the government 

published the first transport white paper for some 20 years. "A New Deal for Transport: 

Better for Everyone" (DETR, 1998) set out government policy and intentions concerning 

how to tackle the growing problems of car dependence. This promised an integrated 

transport policy to fight congestion and pollution. Integration leads to a "seamless 

journey". For public transport there would be through-ticketing, better connections 

between and co-ordination of services, wider availability and provision of information on 

timetables, route planning and fares and a national public transport information system. 

To make this happen, in 2000 "Transport 2010 The 10 Year Plan" promised £180 billion 

of investment in the transport system, an increase of 75% compared to the previous ten 

years (DETR 2000). Over 10 years the plan aims to reduce road congestion, increase use 

of the passenger railway, improve the bus service and make roads and railways safer to 

use. These improvements are set against a background of dwindling investment and 

increased customer dissatisfaction, as evidenced by the 1 million complaints directed to 

passenger train operators in 1997/98. 

A key component of the improvements in public transport is information. Already, the 

Traveline public transport information hotline (formerly known as PTI 2000) has been 

established to provide bus and rail schedules. Information allows transport users to make 

informed plans about travel modes, routes and times. This helps pursue the seamless 

journey, but also aids the passenger who suffers from journey breakdown (the failure to 

execute a journey as planned). The latter is the focus of this thesis. Transport information 

that is now available by telephone or accessible over the Internet enables travellers to 

attempt journey recovery: defined as the attempt to continue with a journey that has 

experienced a setback. 

Developments in information systems for the public transport industry have been 



substantial in recent years, particularly in the technological areas of data acquisition and 

delivery. However, to be effective as information systems it is essential that they satisfy 

user requirements and so these requirements must be identified and understood. 

This thesis reports on research that aimed to develop an understanding of the role of 

information in passenger rail journeys, particularly where information might benefit users 

in situations of journey breakdown. Complaints made by passengers about the rail system 

were examined initially as a means to better understand the types of breakdown 

experienced and the associated needs for, and use of, information. A rail passengers' 

survey was then conducted to further explore information requirements for rail travel and 

particularly in the face of journey breakdowns. 

1.2 Objectives 

Rail passengers can be subject to a range of situations that cause disruption to their rail 

journey with associated frustration, delay and cost. In situations of journey breakdown 

passengers must determine the most appropriate course of action to recover their journey 

using any available information at their disposal. Effective traveller information provision 

could perform a significant role in minimising the cost and disruption of a journey 

breakdown by enabling a passenger to make a more fully informed decision to recover the 

journey (Lyons, 2001). This research therefore explored the role and value of information 

for journey recovery situations. 

The research objectives were: 

• to review the literature on traveller information to find out if the way information 
has been used in different transport modes could be applied to passenger rail; 

• to identify, define and categorise the range of situations that require recovery 
through analysis of complaints received by ATOC; 

• to assess, at an aggregate level, the extent to which such situations prevail in 
national rail travel and the severity of associated delays; 

• to determine the extent to which it is possible to establish that recovery options exist 
for each journey breakdown category with any savings in journey delay that could 

• to assess the information needed to bring such recovery options to the attention of 

• to investigate the propensity for passengers to pursue different recovery options 

cost, complexity and familiarity; and 
® to offer recommendations to the rail industry of the potential value of enhancing 

existing information provision based on the findings of the research. 



The goal was to produce a list of user requirements from a traveller information system 

that will aid rail journey recovery. 

1.3 General Approach 

The approach chosen examined those situations where travellers needed extra information 

to complete a journey; where trip makers needed recovery information as they failed to 

complete a journey as planned. 

A comprehensive literature review was carried out to assess the 'state-of-the-art' in 

Advanced Traveller Information Systems (ATIS) and the research that has been done in 

this field. Journey recovery is a part of travel information and so a broader field of 

transport telematics was reviewed to find out if lessons had been learned in associated 

areas that could be applied to rail situations. The purpose of the review was to determine 

the suitability for use of ATIS in journey recovery and to discover from the human 

perspective what was required. The literature review established that while there have 

been advances in information systems for road users, there has been very little provision in 

information systems development for assistance to rail passengers in situations of journey 

disruption. Car drivers can tune in to local traffic reports or satellite navigation systems to 

gain advice or guidance. Rail users have had only limited access to travel information, 

usually concerning schedule and price. Despite recent developments in information 

services, there is still no readily available source to enable passengers to recover a journey 

when something has gone wrong and little research into the needs of those who would use 

such a system. This finding was reinforced by the complaints people made to the rail 

authorities, particularly where these expressed dissatisfaction with current information 

sources. 

Complaints received by the Association of Train Operating Companies (ATOC) were 

examined. Complaints have a history in the rail service of being used to judge 

performance, but they also show those journey breakdowns that passengers have actually 

faced, as opposed to hypothetical situations. Through analysis of these complaints it was 

discovered that recovery situations could be bundled together according to the information 

needed to effect their resolution. Scenarios were developed to define these bundles 

according to information needed to resolve the situation. As a result of this analysis, a set 

of journey scenarios was created that showed those situations where passengers might 



need recovery information. 

The second data collection method was a survey of rail passengers using the bundles as 

prompts for situations that could impact on the respondents journey. This served to 

validate the scenarios created, develop an understanding of the types of rail trips being 

made and of the passengers making them, and to develop an understanding of the role of 

information to effect their resolution. This survey was carried out aboard passenger trains 

between Bournemouth and Woking around Easter 2000. Surveying passengers, as 

opposed to random sampling of the public, made the scenarios relevant and so generated 

better quality responses than might be obtained from infrequent rail users. 

The survey responses were analysed to provide a clearer understanding of the sorts of 

passengers who travel by rail, the sorts of journeys that they make and their abilities and 

actions when overcoming journey breakdowns. Finally, a list of recommendations to the 

rail industry as user requirements from traveller information systems was produced. 

The structure of the thesis is as follows. 

Chapter 2 presents an overview of the passenger rail industry, outlining its development, 

the context in which information needs arise and the methods so far employed in 

providing that information. 

Chapter 3 describes the nature of transport problems and explains why rail travel is an 

important part of the solution to these problems. It also describes the state of the art in 

information systems and shows that a greater understanding of the users of information 

systems is necessary to make them more effective for rail passengers. 

Chapter 4 introduces complaints as a method for providing an understanding of journey 

breakdown situations. It develops the scenarios as a means of investigating user 

requirements from information systems. 

Chapter 5 contains the survey. This used the scenarios created in chapter 4 to understand 

how information could help passengers to recover from journey breakdowns. It also 

allowed a greater understanding of passengers themselves and the types of journeys they 

make. An understanding of passengers was important to discover their abilities and 

propensities when it came to pursuing recovery information. Equally important was 



developing an understanding that there are different sorts of trips that will generate 

different sorts of requirements. The chapter concludes with a section on recommendations 

for further research that was not possible within the limitations of this research. 

Chapter 6 is the conclusion of the research. It contains recommendations to the rail 

industry that follow from the research outlined in this thesis once the role of information in 

passenger rail journeys is better understood. 
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To understand the role of passenger requirements from traveller information systems, it is 

first necessary to understand how the railway in the UK has evolved, because information 

systems have developed from and as part of, this evolution. This chapter discusses the 

development of the passenger railway before examining the current state of passenger rail 

information systems. (For a paper on the development of the UK railway and information 

provision, see Lyons and McLay, 2000). The literature review then demonstrates that 

most developments in information systems have been driven by the car market and that 

these systems are not suitable for rail passengers needing recovery. 

2.1 Railway Development 

The railway system in the UK was developed in the 19"" century by a plethora of 

independent railway companies, with their own lines and procedures. Many of these were 

not commercially viable and by 1921 the majority of them had amalgamated into four 

larger companies. In 1948 these companies were nationalised as the Railway Executive, 

part of the British Transport Commission. This was replaced by the British Railways 

Board in 1962. It included passenger and freight trains, stations, hotels, some ferry 

services (to Holland, Belgium, France, Ireland, the Isle of Wight and the Channel Islands) 

and 31932 km of track (van Uden, 1998). The railway part of this enterprise was known 

as British Rail (BR). BR received grants from Central Government to cover programmes 

that were not self-supporting and for routes running at a loss. In 1987 the grants totalled 

£786 million (British Council, 1997) with no sign of any future reduction in this level of 

subsidy. 

By 1992 the government was convinced that BR could be run more efficiently within the 

private sector. The Railways Act was passed in November 1993, dividing BR into its 

component parts according to three main functions: 

1. Railtrack - an organisation with ownership of, and responsibility to maintain and 
develop the railway infrastructure including tracks, stations, signalling, tunnels and 
bridges. 

2. Train Operating Companies (TOCs) - organisations responsible for operating 
passenger services and most stations associated with those services. 

3. Rolling Stock Companies (ROSCOs) - organisations providing/leasing passenger 
rolling stock to the TOCs. 



For passengers, this meant a change in the way they could obtain pre-trip rail information. 

Whereas BR was able to provide unified information to passengers who could obtain it by 

phoning any main station, each of the new TOCs provided separate information limited to 

its own company's services. Such information is not available by telephoning Railtrack's 

stations (although some scheduled journey information has become available through the 

establishment of NRES, as discussed in Section 2.3.1). 

The franchisees that took over the privatised passenger rail industry were initially 

subsidised by Central Government. In 1996/97 the subsidy for the first 13 TOC franchises 

was £575.9 million (White, 1997). However, the expectation was that private companies 

would begin to run the railway at a profit and that this subsidy would reduce. This meant 

that year on year the TOCs would have less government money to fund any improvements 

in information provision. (There are 3 sources of investment in the rail network beyond 

any TOC provision (SRA 2000). These are Railtrack (obligated by their network 

operator's licence), the City (looking for investment opportunities) and the SRA (in areas 

where TOCs may not benefit). In fact, during the 2000/01 round of franchise 

renegotiations, the Government pledged £12 billion of revenue support for passenger and 

freight train operators as part of the 10 Year Plan (DETR 2000).) 

Post privatisation the UK passenger rail network is run by 25 TOCs. They have made 

commitments as part of their franchise agreements to improve reliability, efficiency and 

security, refurbish rolling stock, renovate stations, launch new services and invest in 

information systems, using their own capital. Their umbrella association, ATOC, was set 

up in April 1994 to support these companies and become the trade association of the 

passenger rail industry. Its main role (ATOC, 1998) being to: 

• run joint activities for these companies; 
• represent them; and 
• co-ordinate activities when members want to act together. 

To offer passengers the widest possible choice of benefits, there are certain arrangements 

the train companies must carry out. ATOC helps them to: 

• make sure passengers can buy tickets for any network in the country; 

• set fares (by holding the contracts between TOCs and the database manager 
SEMA), sell tickets and share out the money from these; 

• market the Railcard products; and 
® manage the National rail (phone) Enquiries service (NRES). 



Operation of the privatised rail industry is overseen by the Office of the Rail Regulator 

whose duties include (ORR, 1998): 

• the issue, modification and enforcement of licences to operate trains, networks, 
stations and light maintenance depots; 

• the enforcement of domestic competition law in connection with the provision of 

• the approval of agreements for access by operators of railway assets to track, 

• consumer protection and promotion ofpassengers' interests. 

More recently the Strategic Rail Authority has been established to "provide a focus for 

strategic planning of the passenger and freight railways with appropriate powers to 

influence the behaviour of key industry players" (DETR, 1998a). This body formally 

came into being on 1 February 2001 following primary legislation within the Transport 

Act 2000 (HMSO 2000), having been established in shadow form after the transport White 

Paper (DETR 1998). One of the key roles of the authority is to promote the use of the 

railway within an integrated transport system. 

This shows the political will exists to improve the condition of the rail network with the 

importance of information explicit in the Government's Transport White Paper (DETR, 

1998b) which outlined its vision for improved public transport, including; 

• more and better buses and trains, with staff trained in customer care; 
• a stronger voice for the passenger; 
• better interchanges and better connections; 
• enhanced networks with simplified fares and better marketing, including more 

through-ticketing and travelcards; and 
• better information, before and when travelling; including a national public 

transport information system by 2000. 

The White Paper notes that the TOCs and Railtrack are now working together to improve 

information in terms of: 

• common standards for information displays and timetable information; 
• development of real-time information for passengers; and 
• co-operation between operators following service disruption. 

2.2 The Need For Information Systems 

Despite political will, changes in the rail structure and the technological advances made 

between Stephenson's Rocket (Oct 1829) and the modern GNER InterCity 225, such 

advances are not reflected in current journey times and punctuality. For example, the 

current railway timetable allows 44 min for the Portsmouth to Southampton train that in 



1898 took just 35 min (Leake and Macaskill, 1998). The Maidstone West to Tonbridge 

train takes the same time as the 1973 train, but has five more stops. This is not merely 

because there are now more stations, although it may be due to higher frequencies. The 

Wickford-Southminster train now takes a minute more than it did in 1974 to cover the 

same journey with the same number of stops. Leake (1998) notes that while British 

railway companies complain about decades of under-investment as the reason for their 

lack of punctuality, Indian trains (see Figure 2-1) report 95% punctuality. If the service is 

unreliable, passengers are likely to need more information to complete their journeys. 

Figure 2-1 Rail travel in India (from the Sunday Times 20/9/98). 

2.2.1 A Rise In Complaints 

According to the Office of Passenger Rail Franchising 8 out of the 25 Train Operating 

Companies achieve at least 90% punctuality' and 99% reliability" (OPRAF, 1999). The 

rest do not and passenger complaints are rising. Unfortunately the way the figures are 

presented changes year on year. Initially figures were not collated at all; they have been 

grouped together in various ways, with the inclusion and then the exclusion of void days. 

As of March 2000 a Public Performance Measure (PPM) has been introduced to reflect the 

experience of passengers by counting trains that do not make it to the destination as being 

late (SSRA, 2000a). Previously these were counted as unreliable. This means that direct 

comparisons of punctuality across time are not possible. Similarly, the way complaints 

have been collated has not been constant. However, in the year from F' April 1997- 31^ 

March 1998 the passenger train operators registered 960,000 complaints from passengers 

(649,615 written) representing 115 complaints per 100,000 passenger journeys (ORR, 

Punctuality means within 10 min of stated arrival time for ex-inter-city routes, 5 min for local. 

' Reliability means trains running across 50% of the route mileage (OPRAF, 1998). 



1999). In the year 1998-99 there were over 1,000,000 complaints (737,331 written). This 

represents 122 complaints per 100,000 journeys (ORR, 1999a). Of these complaints, 55% 

concerned train service performance. The rest cover station and train quality, staff 

conduct, safety issues and information. Around 29% of complaints are linked to 

information provision in the form of fares, timetable issues, special needs and NRES, as 

well as station and on board information. Between July and September 1988 complaints 

received by the Rail Users' Consultative Committee (RUCC) about information provision 

rose by 66%. 

The Rail Regulator's view is that these figures do not fully reflect passenger 

dissatisfaction (because of under-complaining and the ways in which complaints are 

collated), but that they depict a rail industry that is increasingly failing the customer. A 

lack of investment in rail infrastructure has led to increased delays and unreliability 

(DETR, 1998). Yet there may be many other reasons why complaints are rising. The rail 

regulator has encouraged complaint collection. Press coverage of complaints has brought 

complaining to peoples' attention. The individual train operators and government bodies 

have introduced complaints procedures. There are compensatory payments to 

complainers. To encourage more people to use the rail network, rail companies will need 

to overcome the perception of rail travel as something about which to complain. 

Passenger information represents a key means by which the extent of adverse reaction to 

rail travel might be redressed. 

2.3 Passenger Information Systems 

2.3.1 NRES 

Instead of processing local telephone enquiries at local stations, as was the case with BR, 

post privatisation journey information is provided nationally by NRES. NRES is managed 

on behalf of the TOCs by ATOC and is accessible from a single national telephone 

number (08457 48 49 50). Enquirers can telephone for train times and fares from this 

number, 24 hours a day, 7 days a week (ATOC, 1999). This service uses the Great Britain 

National Railway Timetable as its basis for timetable information. This is stored in 

electronic form in such a way that schedule information can be provided in response to 

enquiries. 

From the 60 million calls made to NRES in 1999, the level of NRES-related complaints 
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was 0.03%, which sounds impressive until it is realised that this represents 180,000 

unsatisfied customers who are only the recorded complainants. Any problems passengers 

have in getting information from NRES will lead to recovery situations. Less than two-

thirds of customers described the information given by NRES as completely accurate 

(Harris Research 1998). Causes for concern were particularly wrong information of 

but also wrong f^r/Ma/zoM OM /ram (nor/MaZ ĵ f/wa/70Mĵ  and 

wrong ẑ r̂TMO/zon on /rain /zmeg (emergencyAervzce^y (fz^rwp/zo .̂ 

These may not all be the fault of NRES as the timetable may change or trains may not run 

to schedule, but passengers will still have to try to recover their journeys. 

In the event that changes to the timetable occur, and with enough advance warning, these 

can be sent to NRES and the timetable can be amended. The T-12 campaign endeavours 

to ensure that notifications of any timetable changes are given to NRES at least 12 weeks 

in advance of implementation. This provides sufficient notice to incorporate scheduled 

engineering works and holiday timetables into the NRES database. Amendments can still 

be made at 36 hours notice, any less than this and they cannot be incorporated into the 

timetable. In the aftermath of a genuine emergency, such as a train derailment or bomb-

scare, each of the 6 call centres that currently operate NRES is contacted. Call centre 

operators are then expected to take account of this information where it affects routes 

relating to passenger enquiries. Currently NRES use the times that trains pass signalling 

positions to determine where they are on the track and in relation to the timetable. NRES 

use separate systems for fares and timetables. A new Rail Journey Information System 

(RJIS) that combines information on fares, timetables and reservations is currently 

working in pre-production mode. Real time train running information will be an 

additional facility introduced in late 2000. It is expected to be able to handle five million 

queries a month - at least 70 queries a minute (Computing, 1998). This system will be 

able to identify when a train has been delayed, and can then pass this information on to 

passengers, along with advice about alternative routes. 

2.3.2 The Internet 

Over 94% of homes in the UK have a telephone (ONS, 1999) and hence have access to 

NRES for pre-trip information. In addition, one in ten households in Great Britain now 

have access to the Internet (Roper Starch Worldwide, 1999) and access is set to increase 
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dramatically in the home, in the workplace and via mobile communications. From 0.4 

million servers responding to a 'ping' in 1993, there were 9.5 million hosts registered with 

a hostname and IP address on a name server in January 1996 (Gray 1996). By January 

1999 there were 43.2 million hosts and 8.4 million servers responding to a 'ping' (Internet 

Software Consortium 1999). By November 2000 there were an estimated 407.1 million 

people online (Nua Publish 2000). The rail industry is responding to this trend and there 

are websites that offer information comparable to that from NRES. 

The Railtrack website (http://www.railtrack.co.uk) was established at a similar time to 

NRES as a response to Railtrack's obligation to make the Great Britain National Railway 

Timetable available to the public. The site offers a journey planning facility (see Figure 

2-2). Subsequent to a user submitting an enquiry, the system returns three possible 

journey plans based around the time of day stipulated (see Figure 2-3 and Figure 2-4). 

The system does not provide fares information or real-time data (that is, the information 

on this site is not updated enough to tell people where trains are up to the minute'". It runs 

off a database and does not contain information on incidents or advise passengers how to 

recover from them). Despite this, there has been a dramatic increase in use of the site 

since its launch and it now processes in excess of one million journey planning enquiries 

each week (Lyons, 1999). 

' The site is updated twice daily 
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Figure 2-2 Railtrack Travel Information submit form page. 

From 

F Southampton Central 

p! Southampton Central 

^ Southampton Central 

To Changes Date Depart Arrive Duration 

Glasgow Central 0 15.11.99 11:50 19:35 7:45 

Glasgow Central 1 15.11.99 12:45 19:49 7:04 

Glasgow Central 2 15.11.99 13:45 21:35 7:50 

details I earlier Journey I later journey I return journey I new journey 

Click on the "details" button for a breakdown of your journey and booking information for the options you have selected. 

Your timetable shows the fastest route with the right connections - not the cheapest 

When booking and immediately prior to travelling check that your service is unaffected by any short term alterations. Describe 
your outward and return journey and make sure you have the correct fare for that route and time of travel under the 
conditions of carnage. 

Fares Information. From the UK ring 0345-48-49-50. (UK local rates) 

Please note that it is not possible to guarantee connections. The Timetable reflects the published train schedules. 

Figure 2-3 Railtrack Travel Information results page. 
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Journey Date Arrival Depar ture By Opera tor C o m m e n t s 
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11:50 Train Virgin Trains 
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Figure 2-4 Railtrack Travel Information details page. 

More recently Virgin has established a website 'TheTrainLine' that provides both journey 

planning and fares information with the option of on-line booking and payment (see 

Figure 2-5 or http://www.thetrainline.comy 

SOUTHAMPTON to GLASGOW 

Single 
Tcket 

Price 

64.00 Standard Open 

68.00 

135.50 First Open 

Outward 
Fri 9 Jul 1999 

Depart 

Arr ive 

Clianges 

0739 

1520 

0809 

1529 

0922 

1712 

Return to Your Journey Requirements' kiasGodakmiMh 

Figure 2-5 TheTrainLine results page. 
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More recently still, Kizoom have launched a WAP service providing access to the 

Railtrack database as shown in Figure 2-6 (see http://www.kizoom.coni/p railtrack.html). 

This allows the user to set up personalised "placemarks" for faster access to train times. 

Train TBtej My Placemarks 
I Work 

Brighton 
F 

1 ( 48 m 2 May 2008 
froa Lsndow 

to Reading 
arrivtag at 12:20 

Options 

Figure 2-6 Kizoom train times. Figure 2-7 Kizoom placemarks. 

Access via telephone or Internet to information for pre-trip journey planning appears to be 

very good. Figure 2-8 shows the approval Internet users have for the Railtrack website. 

/tfy poo 

AitraRe 

Good 

10 M 30 # sg 
Percentage of umr% in each category 

Figure 2-8 Rating of Railtrack Website (Railtrack 1999a). 

In addition to the timetable information that is available on the Internet, there is also 

platform and park and ride information available (see UKPTI http://www.pti.org.uk/ for 

links to Internet sites provided by TOCs). South West Trains, for example, offer 'live' 

train running information, where any delays of over 15 minutes are highlighted. They also 

offer information regarding planned engineering works (see http://www.swtrains.co.uk). 

2.3.3 Other 

Information is also available at stations via station staff, timetable boards and terminals, 

kiosks (e.g. Figure 2-9) and Help Points (see Figure 2-10). Much of this information is 

historical rather than contemporary or predictive. Some kiosks have modem links and can 

provide real-time information, but others require manual updates and have a limited ability 

to aid journey recovery. 
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Figure 2-9 TRIPlanner Kiosk. 

2.4 Recent Events 

Figure 2-10 Railtrack Help Point. 

The close of 2000 saw a series of events that had major impacts for the passenger rail 

industry in the UK. The fuel shortage in September brought an additional 20% of 

passengers on to the rail network. Most of these people were unfamiliar with using the 

railways and sheer numbers led to increases in length of time loading and unloading trains 

(ATOC 2000). This affected punctuality. In addition, some services were withdrawn to 

protect fuel stocks. NRES received its usual monthly quota of calls in one week (over 4 

million) with 1.3 million in a 12-hour period at the crisis peak (normally 180,000 calls per 

ATOC had already been requesting more rail capacity (ATOC 1999) as passenger 

numbers were rising at 5% a year with the prospect of passenger numbers doubling from 

the levels at the beginning of the privatisation process. Railtrack were looking at ways to 

increase network capacity. 

However, on 11*" October 2000 a derailment near Hatfield (a year on from the Ladbroke 

Grove incident where 31 people died) led to the death of four passengers and in turn the 

immediate implementation of a substantial Railtrack safety programme. Some 150 sites 

were identified with problems and speed restrictions were introduced to safeguard 

passengers while rails were replaced (Railtrack 2000). As the safety process was being 
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carried out the UK was hit by the worst storms since 1987 and some sections of the 

network had to be closed (BBC 2000). 

So at a time when more passengers were forced onto the rail network and might have 

become regular passengers, there was chaos. Punctuality and reliability dropped and 

instead of rising, passenger numbers have declined. 

% of trains running punctually 
Punctuality Intercity (within 

10 min) 
London Commuter 
(within 5 min) 

Other (within 
5 min) 

Pre Hatfield 81% 87% 87% 
Post Hatfield 49% 46% 63% 
(worst day) 
Post Hatfield 64% 73% 82% 
(best day) 

Table 2-1 Percentage of trains running punctually (from Transit 2001). 

Instead of investing in new track, Railtrack is set to pay £400 million in compensation to 

TOCs for reduced passenger numbers. Virgin, for instance, report passenger numbers 

down by 15% (Transit 2001). 

This situation is not typical and the money being spent is an attempt to recover lost 

ground. Bringing passengers back to the rail network will require some persuasion that 

things have improved. 

In addition, there have been political developments. Transport 2010 The 10 Year Plan 

(DETR, 2000) follows the Transport White Paper and gives details of how £180 billion 

will be spent on modernising and integrating the transport system to cut congestion, 

reduce pollution and boost choice. The New Approach To Appraisal (NATA - DETR 

1998) assesses options within a framework of environment, safety, economy, accessibility 

and integration to identify the wider effects of transport provision. Accessibility is to 

improve access to the transport system, integration is to improve the transport interchange 

and to integrate transport policy with other Government policies (May 2000). There is to 

be a holistic approach to solving transport problems, rather than individual transportation 

sectors acting independently. 

These recent events have brought safety and information to the forefront of railway 

investment planning. The safety aspects concern the ability of a company to maximise 

profit at the same time as ensuring passenger safety. The information aspects concern the 
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chaos that ensued for passengers still using the rail network. This research does not claim 

that rail companies should be providing specialised information aimed solely at enabling 

passengers to recover from journey breakdown situations. The research outlined in this 

thesis uses journey recovery as extreme cases of passengers needing information to show 

rail companies what are the user requirements of traveller information systems. The 

purpose of outlining recent events is twofold. Firstly, it completes the story of railway 

development. Secondly, the passenger survey described in this thesis took place in April 

2000. The timing was partly a consequence of a delay following the Ladbroke Grove 

incident, but preceded most of the recent events described in this section. At the time, 6 

months on from Ladbroke Grove, the incident would not have been fresh in most 

passengers' minds (indeed, no one mentioned it during the survey). However, this means 

there has been a dramatic change of fortune for the rail companies since the survey was 

collected. Nevertheless, the results are still valid. Passengers were asked to place 

themselves in situations of journey recovery, which certainly arose 6 months after the 

survey. The results would help TOCs provide recovery information should the need arise 

again. Yet the situation created by these recent events is not normal. Investment and 

research aims to restore the rail system and even to improve on it. Even so, there will 

always be occasions when passengers experience difficulties (even if they are of their own 

making) and need journey recovery information. 

2.5 Summary 

Chapter 2 has shown how the passenger rail system has developed in the UK. Recent 

events have adversely affected the rail network and there has been a move towards 

rebuilding the railway. Throughout all these changes and events there has been and will 

continue to be, a need to provide passengers with journey recovery information. 

In the next chapter the literature review shows how passenger rail information fits into the 

broader field of transport telematics, but that this field has mainly concentrated on road 

traffic, with a concomitant lack of research into railway telematics. 
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One aspect of improving the rail experience has been a move towards Advanced Traveller 

Information Systems (AXIS). This is a part of transportation called telematics: the long 

distance transmission of information, in this case transport information and specifically, in 

terms of this thesis, that concerning rail. The telematics field involves government, 

academia and commerce in an attempt "to increase the mobility, efficiency and safety" of 

transportation systems (Information Technology Institute 1997). Variable Message Signs 

(VMS) and in-vehicle navigation systems are products of transport telematics. This 

review will discuss some of the reasons why passenger rail has an important role in UK 

travel. It will describe some of the features of traveller information systems and show that 

they have largely been developed as a result of initiatives for cars or buses, not trains. 

Then it will be shown that these systems are unsuitable for rail passengers. 

3.1 Road Transport Problems 

The goal of most transport telematics has been to find a solution to road traffic problems. 

These problems are discussed in the following sections that show measures are needed to 

combat the deleterious effects of road traffic. In contrast, rail travel is an important means 

of alleviating these problems and could, if utilised to its full potential, remove many of 

these problems almost entirely. 

3.1.1 Congestion 

Rail passengers are not on the road, where the most visible traffic problem is congestion. 

Figures published in October 1997 show a growth in UK traffic of 17% between 1988 and 

1996 and a forecast that traffic would continue to grow by a further 50% by 2025 (DETR 

1997). The proportion of households owning no cars is expected to show some decline, 

those owning one car to rise slowly and those owning more than one car to rise 

substantially in the same time period. In 1996 the proportion of motorways operating at 

over 80% capacity during the rush hours was 83%). By 2016 it is estimated that this figure 

(80%) will be reached by motorways between the rush hour peaks (DETR 1997). This 

means that by 2016, 87% of motorways will have the equivalent of 1996 rush hour traffic 

all day. At the same time, peak hour traffic volume will rise, taking the number of 
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motorways operating at >80% capacity from 83% to 97%), and those operating at full 

capacity from 60% to 85%. This means that without intervention, journey times on urban 

motorways would take 69% longer during the peak hours than they do now. 

Between 1964 and 1994 the level of passenger kilometres travelled on trains in the UK 

remained fairly constant, while car use rose from 200 billion passenger kilometres per year 

to over 600 billion during the same period (DETR 1997c). Bus passenger kilometres have 

fallen by 38%, though not as much as patronage (56% outside London in this time period), 

which means those journeys being taken by bus are longer, not short commutes (DETR 

1997b). The number of cars on the road increased by 3% between 1976 and 1986, and by 

another 3% between 1986 and 1996. DETR estimates that by 2016 there will be one car 

on the road for every two people and that by 2031 there will be 41% more people with 

cars than at present. 

The chart from DETR (Figure 3-1) shows that the total distance travelled by people using 

public transport has fallen and that the distance travelled using cars and vans has increased 

out of all proportion (DETR 1997d). 

Passenger travel by mode, 1952 -1996 

700 

Buses and 
Coaches 
Cars, vans 
and taxis 
Motor cycles 

Pedal cycles 

Year 

Figure 3-1 Passenger travel by mode (DETR 1997c). 

The population of Great Britain risks becoming, overwhelmingly, a nation of private car 

drivers, and the road system is increasingly failing to cope. When people ovra cars their 

pattern of transport changes. They undertake trips that they would otherwise just not have 
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made. Contributory factors include number of adult drivers in a household, how much 

they earn and where they live. As Wootton (1998) suggests and Figure 3-2 shows, when a 

household first acquires a car the total number of journeys doubles and half the public 

transport journeys transfer to the car. 

Every car takes up the same room on the road, whether or not it is full. Buses and trains 

take up room, but they can carry a lot more people who would otherwise be on the road in 

cars. If traffic authorities could persuade people as a whole to make more use of 

alternative forms of transport for some journeys, they would go a long way to reducing the 

impact of the DETR estimates. 

Later sections show that driving conditions are already a large factor in passengers 

choosing to travel by rail, but that current information levels are a block to increased rail 

uptake. If potential passengers are uncertain about a rail journey, yet know they could 

travel by car, then they are less likely to take the rail option. By providing passengers 

with the information that they need, rail companies could dramatically reduce the numbers 

of people who need cars and congestion on the roads. 

Average Weekday Trip Rates per Household 

• Car Driver a Passenger 

• Other Mechanical Mode 

•Walk and Cycle 

a Public Transport Passenger 

New trips 
that are 

generated 
when a car 
is acquired 

Trips that have changed mode 

No Car 1 Car 2+ Cars 

Figure 3-2 Trips generated by owning a car. From Wootton (1998). 

3.1.2 Economy 

The DETR figures are closely linked to Gross Domestic Product (GDP), so in the past 

they have somewhat over estimated the problem when there has been a down turn in the 
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economy. Between 1989 and 1993 DETR predicted 3% annual increases in both GDP and 

traffic growth. In fact the economy shrank by 2% in 1991 and traffic growth ceased for 

two years. As the economy picked up after 1993 so did the growth in car ownership, 

showing that GDP is the major driving force behind traffic growth. This means that 

people are now more financially able to own and use cars, and an unused car is a financial 

drain on the owner. As has been stated, owning a car is going to influence the mode 

choice for a journey. For the car owner, using public transport for private trips will in 

effect mean paying twice. So people who own cars have an extra incentive to use them. 

This problem will be worsened by expected demographic changes over the next twenty 

years when the population of 15 - 19 year olds declines. These young people are the 

biggest public transport users as they either cannot afford to own a car or are under driving 

age. At the same time, people are living longer and moving away from urban areas. This 

means car owners are moving away from places with the most accessible alternative forms 

of transport. The closure of some uneconomic rural railway lines has helped ensure that 

over half of the people surveyed for DETR lived more than a 26 min walk from the nearest 

railway station (DETR 1997b). Bus stops are becoming more accessible. More than 80% 

of people live within 7 walking minutes of a stop, but in the less populated areas the 

services cannot be as convenient as using the car. Rural bus services still have to make a 

profit (or at least not make a loss), so they have some regular services convenient for the 

majority of patrons at peak hours, with more infrequent services at other times. They tend 

not to run throughout the night and also tend to have limited stops in any one community. 

These reasons explain why people in rural areas, who may find the bus a useful service, 

may also find that they cannot do without a car. 

As more people move to these areas it will become more economical for transport 

companies to operate more frequent services. Nonetheless, this will mean the transport 

problems of urban areas will expand through suburban areas into rural ones. Traffic 

problems in the countryside may not yet be as severe as in towns and cities. Already 

though, people who have moved to the suburbs to escape the problems of the cities are 

complaining that the cities are expanding with them. 

This increasing congestion and unreliability of journeys add to the costs of business and 

undermines competitiveness where traffic is worst. The Confederation of British Industry 

(CBI) has put the cost to the British economy at around £15 billion every year (CBI 1995). 
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The Organisation for Economic Co-operation and Development (OECD) estimated the 

cost of traffic congestion in the European Union (EU) to be 2% of Gross Domestic 

Product (GDP). This is around 120 billion ECU a year (Quinet 1994). 

A thriving rail industry can neutralise the effects of the economy on transport. Rail fares 

can respond to demand and economic changes. Indeed, changes in the economy may lead 

to different sections of society becoming rail users. In which case, more passengers are 

going to need journey information. 

3.1.3 Pollution 

In the EU, road traffic is responsible for 50% of the nitrogen oxide emissions, 33% of the 

hydrocarbon emissions and 62% of the carbon monoxide emissions (CORINAIR 1990). 

This contributes to global warming. Road traffic is also responsible for 20% of Europeans 

suffering unacceptable noise levels (INRETS 1994). Road accidents caused 4000 deaths 

and 320,000 injuries in 1996 in Great Britain (DETR 1997b). 

These noxious emissions and intolerable noise levels are problems concerning 

populations, not uncertainties for individuals on specific journeys. Combating them 

requires a sea change in behaviour, not just for one-off journeys. 

Rail travel is ideally suited to remove large numbers of road travellers, cutting the 

pollution and noise described above. Yet encouraging people to switch from road to rail 

requires a reassurance that journeys will still be able to be completed. This means 

providing adequate journey information. 

3.1.4 Social 

There are many reasons why the car is such a dominant mode of transport. Not the least of 

these is the £500 million spent yearly by the motor manufacturers on advertising to 

persuade people they need a car. Three other reasons identified by Kennedy (1998) were 

practicality, status and pride. Many people do not wish to walk to (and wait for) a bus 

when it is raining, even if they think there will be a suitable bus. As one of the major 

reasons for traffic on the roads is for shopping, people who take public transport have to 

carry the shopping bags and possibly children around with them. These "burdens" can 

make public transport impracticable. People attach status to cars. Many drivers want 
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other people to know that they can afford more expensive, or newer, cars. This is why a 

third of all new car sales happen in August in the UK, when the registration plate 

changes'". Also, over half of new cars are first registered in a company name and account 

for almost 20% of all car mileage (DETR 1998a). Other people attach the status of 

someone's job to the car they drive. People take pride in their cars, cleaning and 

maintaining them. They want to get some use out of that labour. 

People compare public to private transport. Their expectations are based on their most 

recent personal experiences. This is one of the reasons why it is more difficult to persuade 

people to return to public transport than it is to get them to try new modes. When 

someone's experience is: 

"You get so dirty and grubby using public transport", and 
"I already have a good method of transport that is reliable and takes me where I 
wanr fo go" (AA 1997). Or, 
"/ visited 3 toilet compartments all of which were dirty, foul smelling and seriously 
unhygienic, one of which had no flush water and 
"Apart from cleaning the floors and removing rubbish the rest of the carriages are 
in a state that no one would tolerate at either home or work. " (delayed.net 1999) 

it is hard to persuade them to try again. 

If people have found in the past that a certain course of action helped them recover a 

journey they will repeat it. If they have found a course ineffective they will need 

encouragement to try it again, or they will seek an alternative. Rail travel suffered towards 

the end of its time as BR through a lack of investment. It is not yet 10 years since 

privatisation yet ATOC (prior to recent events) predicted a doubling of passenger numbers 

by 2000. This shows that people are prepared to give rail travel a chance. If they find the 

experience pleasurable they will repeat it. If they do not, they will revert to other modes 

of transport. One means of making the experience pleasurable is to provide passengers 

with all the information they need to make the journey. This includes recovery 

information, should anything go wrong. 

Compared to public transport users, car drivers can go where and when they want. They 

can carry what they like. They can lock items in the car and give themselves less distance 

to walk or carry shopping. They are not dependent on a timetable or on making 

connections. They do not have to share their journey with other people, particularly 

" Until changes in 1999 allowed for two sessions a year. It will take some time to observe the effect. 
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strangers. Car drivers are not paying for a ticket knowing they have a car sitting idle at 

home. Unlike passengers, car drivers are in control. 

No single mode of public transport can compete with the flexibility of the car. Transport 

planning in the past has been such that there are now some journeys that can only be made 

by car. Where some modes of transport are prohibited, like driving scooters on the 

motorway, people make more use of the car. Where the distance is too great for walking 

or cycling and where the diversity of people's start and end points make a bus 

impracticable, people make more use of the car. Where trains cannot reach, or where the 

journey by taxi would be prohibitively expensive, people make more use of the car. If part 

of the journey must be made by car, it is more likely that the rest of the journey will 

continue to be made by car. 

Yet not everyone can drive. The majority of people dependant on public transport are the 

young, the elderly and the disabled; those who cannot afford to own, or are prevented from 

using, a car. With nearly 18% of the European population under 15 years old, and with 

15% of the population aged 65 or over, there are 123 million people who may have 

difficulty running a car purely because of their age (figures from EUORSTAT 1996). The 

percentage of elderly people in Europe is set to rise to 20% by the year 2020. Among the 

people who cannot afford to run a car are the unemployed. Of those who could work, 11% 

are unemployed in Europe, adding another 40 million to those who may have difficulty 

running a car. 

People who can own cars will still take a train when it is convenient and there are a lot of 

people who may be more inclined to travel by train because they cannot run a car, but all 

of them need information. And if anything about the journey is unexpected, they need 

recovery information. 

3.2 Solutions To Road Transport Problems 

The previous section showed that there are problems associated with road traffic that could 

be relieved by an increased use of public transport. Rail travel is particularly well suited 

to easing road congestion and pollution as it removes people from the road network. In 

addition to persuading people to switch from road to rail or from private to public 

transport, there has been much research into enabling people to travel more effectively. 
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This next section shows that telematics are being used to help in this pursuit. 

3.2.1 Political and Economic Solutions to Road Transport Problems 

There is considerable political will to reduce the harmful effects of an increasingly 

autocentric society. This culminated in the white paper "A New Deal for Transport: better 

for everyone" (DETR 1998). A number of studies (McLaren and Higman (1993), Centre 

for Economics and Business Research (1994), Royal Commission on Environmental 

Pollution (1994)) had found that the "predict and provide" trunk road programme could 

not cope with forecast traffic growth and was no longer possible. These studies were 

supported by Friends of the Earth (FOE 1997) who asked inter alia for road traffic 

reduction targets to be set. In 1997 this was followed by the Road Traffic Reduction Act 

(DETR 1998b). This act was aimed at encouraging councils to find measures to reduce 

the growth, or at least the rate of growth, of traffic in their area. As part of the draft 

guidance to local traffic authorities, there are lists of options open to the authorities to help 

reduce traffic. These include: 

traffic management measures; 
• channelling traffic along the most appropriate routes. Drivers are spending more 

time than they need to in-vehicle because they fail to select the best route for their 
journey. In 1987 it was estimated 914000person years were wasted in this way in 
the United States, covering 83.5 billion excess miles (Information Technology 
Institute 1997). Information and guidance can be given to drivers that can reduce 
this excess time. 

• restricting access by some vehicles to certain areas. Areas can be confined to 
public transport, or pedestrians. Heavy Goods Vehicles can be limited in delivery 
hours. 

demand restraint measures encouraging people to use other transport modes through; 
• taxation and charging. Local Authorities can introduce or extend permit systems 

and congestion charging (electronic road pricing). 
• information. People can he shown alternatives to the private car, like Park and 

Ride, for commuting. 

Physical measures to reduce traffic by controlling parking or speed limits may discourage 

car use, but if access to areas by cars is restricted, then other means of transport must be 

provided if mobility is not to be restricted. This may mean Park and Ride, taxis or buses. 

Above all, to cut the numbers of journeys made by private car people have to be 

encouraged to use public transport. 
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3.2.2 Social Solutions to Road Transport Problems 

Polydoropoulou et al, (1994) found people changing their route when driving depended on 

their own observations, not on radio traffic broadcasts. There was also a dependency on 

risk propensity and on inherent tendency to divert. It was found that commuters change 

their departure time rather than their route. Route changing depended on the amount of 

time that would be spent on secondary roads, safety and comfort. Drivers diverted more if 

the expected delay time increased, if they were familiar with the route and there were few 

traffic stops. People's willingness to use information systems is affected by prior 

experience of such systems, (which often contained historical rather than contemporary or 

predictive information), the current traffic conditions as observed by the driver and the 

psychological make-up of the driver. As perceived accuracy rose, so did diverting, 

dependent on most recent experience. Route choice comes from socio-economic 

characteristics. Those of the driver such as age, gender, psychology, experience, etc., 

those of the journey like the purpose, flexibility, conditions, and those of the information 

like whether or not it is seen as timely or credible. 

The study found that the decision to seek pre trip information depended on past 

experience, or information provided. En route information was sought if the level of 

service did not match expectations. Of the people in the attitudinal survey, 37% indicated 

they listen to radio traffic reports, 27% follow its recommendations, 20% divert, 36% trust 

own judgement, 40% think information is relevant, but 68% will not pay for it. On the 

daily commute survey, 12% said they diverted because of radio reports. 92% diverted 

before they received traffic information. Older drivers were more willing to pay for 

information, as were professionals. People with more than 16 min flexibility are more 

willing, people who chose a route from habit are less willing to pay. Whether or not rail 

passengers behave in the same way is addressed later in the thesis, as one of the survey 

objectives. 

Polydoropoulou and Ben-Akiva (1996) found that the amount of information provided 

affects switching, as does the presence of prescriptive advice. Pre trip information can 

affect departure time, but there will be no switch if there would be a 20-min delay anyway. 

This shows not only that the information must be accurate, but also that the transport 

system has to be convenient for the public transport user. 
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3.2.3 Technological Solutions to Road Transport Problems 

The Radio Data System - Traffic Message Channel (RDS-TMC, described in greater 

depth in section 3.4) is a way for individuals to avoid road traffic problems, and there are 

others. Morning news programmes on television and radio often include features on the 

state of traffic and any incidents. But these are general traffic updates as opposed to 

directed messages helping individual travellers. They are broadcast regardless of the 

number of people listening and the number who will take action as a result of the 

broadcast. They also take time to broadcast and can come after travellers have already 

seen the state of traffic for themselves. 

One way to help individual travellers is to provide an interactive information system, 

where the passenger is informed of situations and can find out more. When a journey has 

been interrupted the passenger uses the system to navigate around the problem. (See 

Latshaw et al, (1996) for an interactive cable system, expanded on in section 3.8.1). 

There are many reasons for the development of transport telematics as outlined above, but 

two stand out. The first is that the technology is available to deliver the information 

(technological determinism), the second is that people want the information (social 

shaping of technology). 

Technological determinism states that certain key technologies are the primary cause of 

changes in society (Hoare, 1997). For example, the invention of the automobile led to a 

more mobile society. 

The alternative view is that the rate and direction of technological development is shaped 

by society. Social conditions are the primary impetus for the convergence of existing 

technologies and research into new fields (Hoare, 1997). So the desire of academics to 

communicate with each other led to the creation of the Internet. 

Competitors with the same basic product have to find different ways to gain an edge over 

rivals. Using technology is one method for encouraging people to prefer one product to 

another. Unfortunately, building a high-tech product just because it is possible to do so 

does not mean that a better product results. As Sommerville (1995) notes, systems have 

been developed without an identified need, and the application of technology just to be 

"up with the times" often leads to poor performance. Where there is an identified need. 
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the aims of the system can be more precise, making monitoring and post-implementation 

easier to conduct. There needs to be a mix of technological determinism and social 

shaping. Transport, particularly by road, is beset by the problems outlined above 

(congestion, pollution, etc.). The literature shows attempts to find out how to use 

information systems to mitigate these problems. There turns out to be a complex 

relationship between the information received, the psychology of the driver and the 

condition of the road network that is involved in any decision to change route. 

3.3 Traveller Information Systems 

Information systems are a means of providing travellers with information related to their 

journey which can be either pre-trip or en route. This section outlines some of the 

information systems that enable travellers to make more informed decisions about their 

journey. Because trains largely travel on a set route at a scheduled time, there has been 

little perceived need to provide travellers with anything other than basic trip information, 

departure and arrival times, platform and fares information. Road users, and car drivers in 

particular, are more flexible in their journey choices. They can choose different routes and 

times to travel. They are also more susceptible to changes in route characteristics such as 

road closures, congestion, accidents, etc. Road users have had a greater perceived need for 

traveller information. 

3.3.1 The Function of Information Systems 

The aims of (road traffic) ATT systems identified by Sommerville are: 

• to reduce congestion by making better use of the existing road capacity; 
• to improve the overall safety of transport users; 
• to improve environmental conditions as a result both of reducing the levels of 

congestion and by allowing traffic to flow more freely through the network; 
• to promote a sustainable transport infrastructure. 

These aims encourage people to make more use of public transport. Making better use of 

existing road capacity will, in many cases, mean using buses. Improving the overall safety 

of transport users makes public transport safer. Public transport on the roads, (buses, 

taxis), is subject to the same traffic effects as cars, but if there are more people on buses 

instead of in cars, there is less congestion and pollution. 

Le Squeren (1991) combined twelve information functions for public transport into four 

roles: 
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Promotional role 

1 Mobility Propose destinations and/or reasons for travelling 

2 Presence Tell people about public transport; include public transport in the range 
of options open to people 

3 Image Improve the image of public transport, highlight its advantages 

Teaching role 

4 Learning Facilitate understanding of how to use public transport (Tickets, fares, 
etc.) 

5 Conforming Familiarise patrons with the rules of conduct for a collective system 

Operational role 

6 Trip planning Facilitate the preparation and planning of journeys on public transport 
(Schedules etc.) 

7 Access Facilitate access to the network (Reductions) 

8 Travel Facilitate the journey itself (indications, identification, guidance) 

9 Arrival Facilitate the onward journey after arrival 

10 Modification inform users of and explain reasons for modifications with respect to 
scheduled service 

Appropriation role 

11 Atmosphere Participate in creating the physical and psychological atmosphere of 
the journey 

12 Control Give the patron more control over his journey and the various options 
available to him 

Table 3-1 Information functions. From Le Squeren (1991). 

Public transport has its own requirements from transport telematics. Anderson (1993) 

recognises six objectives for an information system on London's underground: 

1. To assist passengers in planning and during their journeys. 
- to help passengers. 

2. To improve passengers' efficiency of movement through the system. 
- to help passengers move more quickly through the system, leading to a reduction 
in travel time, or their perception of it. 

3. To provide reassurance and confidence to passengers. 
- to reduce fears about the underground by indicating that staff know what is 
happening and are in control. 

4. To advise passengers if changes in their route become necessary. 
5. To enhance the quality and range of services offered. 

- to provide a service that can attract more passengers. 
6. To provide staff with a better picture of what is happening. 

- as passengers will continue to seek information from staff and to ensure the 
smooth operation of the railway. 

Anderson and Le Squeren are concerned more directly with the people in the system than 

Sommerville. Sommerville's identified aims are concerned with system-wide 

improvements in transport that will benefit individuals. Anderson and Le Squeren focus 

on helping the individual, which will also improve the system. Individuals and systems 

can be aided by transport telematics as both have transport problems. Systematic 

problems have been reviewed above (e.g. congestion, pollution). Solutions for individuals 



are discussed below, demonstrating the need for transport telematics and continuing to 

show that much of the advances in telematics have been in the field of vehicular transport. 

3.3.2 General Requirements of Information Systems 

Having outlined some available information systems, this section is concerned with the 

underlying qualities needed by users of a traveller information system to make it a success, 

as identified in the literature. 

In the public transport sector Le Squeren (1991a) has identified five categories of 

travellers with differing information requirements. These are: 

Travellers Information requirements 

1. Potential travellers who do not necessarily 
need to travel 

Suggest destinations, give them reasons to 
travel 

2. Travellers using competing alternative 
means of transport 

Tell them what public transport has to offer 

3. Travellers with several options open to them Increase the probability of people using public 
transport by highlighting its advantages 

4. Travellers who intend using public transport Help them plan their journey via the public 
transport network 

5. Travellers actually using public transport Guide, indicate, identify, confirm 

Table 3-2 Travellers and their Information Requirements (Le Squeren (1991a). 

The research outlined in this thesis is concerned mainly with Le Squeren's traveller groups 

4 and 5: those travellers who intend to or do use the rail network, but experience some sort 

of setback. 

Le Squeren also classified user information systems according to point of use. He 

identified points of use as being at home, on the bus or via a portable system. In 1991 he 

did not consider technology competent or cheap enough for portable systems, but 

technology has moved on in the last decade and information systems can be made 

portable. From this point in the thesis, trains and train stations are also considered as 

points of use. 

For pre-trip information Le Squeren suggests that the primary concern is to minimise 

journey breakdowns and the provision of false information. The system should then 

provide destinations and services using that station. There should be a map or text 

description of the route with waiting times in minutes as well as actual time. Occupancy 

levels would show how many seats are available. There should be a section showing line 

anomalies like delays or cancellations. Also useful for non-regular travellers would be 
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advertising or municipal information and dynamic assignment of the stop, like platform 

numbers. And the system should be fully interactive. This interaction should try to reduce 

the amount of time spent on each enquiry as much as possible. For instance the use of 

dynamic street name lists is cutting the time taken by users of kiosks in Madrid (Shields 

and Retuerto 1995). Le Squeren suggests that, as only one person at a time can use 

interactive systems, en route information should be of broadcast type. Displays would 

include the destination with intermediate stops, the next stop, interchanges, information of 

interest at each stop, general tourist information, line anomalies and destination displays 

on the exterior of the train. 

Many people could use an Internet based interactive system at the same time, and so get 

round this need for information to be of broadcast type, which may not be of the greatest 

benefit to rail passengers needing journey recovery. A narrowcast system could also 

include information concerning anomalies that the TOC did not know about in advance. If 

between leaving home and arriving at the station there is a delay somewhere on the line, a 

portable system could make this known to the traveller. The traveller could then take 

whatever action seems appropriate. If after boarding the train it becomes apparent that 

there is a difficulty, then the passenger with the narrowcast system can look for specific 

information on how to recover this journey rather than have to sort through broadcast 

possible alternatives. 

3.3.3 System Requirements of Information Systems 

In concurrence with Le Squeren's traveller types with information requirements, 

Blackledge et al, (1991) considered the software and hardware requirements of traveller 

information systems. For at-home or on-street systems they identified the following needs 

for a bus information system (which could now also be applicable for rail use): 

1. A fully maintained database of public transport timetables. 
2. A geographic information system holding street names, public transport network 

description, stop locations, interchange times etc. 
3. An automated vehicle location system. 
4. Sophisticated computer software including an algorithm to calculate optimum 

routes through the network between specific addresses, and the ability to display the 
result on a screen map or to print it out. 

5. Full use of modern communications technologies, e.g. satellite location systems, 
data broadcast techniques. 

6. A network of computer terminals at the central control point. 
7. Vandal resistant equipment to locate in the street environment. 
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However, it seems that any market research carried out by Blackledge et al occurred after 

the systems were in place, not to find out what was required by the public and then design 

for user needs. 

This thesis researched the information content. Most of the above needs would have to be 

met in any successful information system, indeed many have been satisfied as is shown 

later in this section, but the tool used by the traveller is simply a means of accessing this 

information. The traveller need not know that AVL and GPS underpin the information 

system, just that it contains the information needed for journey recovery. 

For rail passengers, all the necessary information is available to the TOCs. Currently, 

NRES uses the times that trains pass signalling positions to determine where they are on 

the track and in relation to the timetable (although this system is set to change early in the 

new millennium"). NRES can pass information on to passengers when a train has been 

delayed, along with advice about alternative routes. While this benefits prospective 

passengers, it does little for people already en route. ScotRail have tested a Global 

Positioning System (GPS) to try and pinpoint trains and provide customers with more 

accurate information (Campbell, 1998). This displayed maps showing the position of the 

train on the network so experienced users could see where there was a problem. The 

TOCs may not want to encourage people to leave the rail network and take a bus, but if 

people have been left stranded by the train they will cease to use it as a means of travel if 

there is an alternative. Conversely, if people know that by starting their journey by train 

there will always be an effort made to get them to their destination on time, even if it 

means leaving the rail network, then they will be more willing to use the train. Whatever 

information system is in place, the underlying travel service must be adequate or the 

information will only highlight any difficulties. 

For this reason it is a requirement that the information must be available on the train, not 

just at the station. There are two options to providing onboard information. Either the 

TOC provides a display on the train or the passenger owns an information device. While 

it may be possible for a TOC to inform passengers about times to the remaining 

destinations on a line, they cannot know where all the passengers want to go once they 

have left the rail network and so cannot provide all the information needed by connecting 

' Communication from Southampton Call Centre 

33 



passengers. They could provide a system for people to interrogate, but if a carriage full of 

people suddenly find the train they are on is delayed, they will have to compete with each 

other to use the system. If passengers own the devices they would be able to get 

information directed to their journey needs, although there may be costs associated with 

their use. Personal devices could also be effective on other transport modes, public and 

private. 

A journey recovery device would take advantage of the benefits of electronic systems as 

outlined by Blackledge et al, (1991). 

1. Fully computerised systems can respond rapidly to changes. 
2. Electronic systems can give on the spot information, with control from a central 

source. Thus in-home information, at-stop information and on-board information, 
each controlled and kept up to date from the centre, are all possible. 

3. Information can be given in real-time as well as in static (timetable) time. 
4. Interactive information terminals can be provided, allowing travellers or enquiry 

clerks to ask questions of the information system. Highly sophisticated algorithms 
can be used, for example to calculate optimum routes using public transport, 
including walking and interchange links, and to display the result on a screen or 
printed sheet. 

5. Information can be tailored to meet the demands of the individual traveller. It is not 
necessary to display all of the available information to the traveller at once, as 
happens with printed information. 

Blackledge also had a sixth benefit of electronic systems, using a single data source to 

minimise errors. The complex nature of a traveller information system capable of 

providing information to assist journey recovery would require multiple data sources for 

information from different transport operators, but the system used to relay the 

information to the passenger should be a single data source. The passenger would not 

want to be flicking through different books of timetables supplied by different companies 

without thought to journey recovery. So multiple systems would be used to relay recovery 

information to a passenger through a single point of use. 

The Journey Web project (Journey Web 1999) is an example of an attempt to establish 

protocols to allow people to access remote transport databases. There is also a new single 

phone number that travellers can ring to access national public transport information (PTI 

2000). This provides cross-company, cross-boundary details of multi modal public 

transport travel schedule information. Someone who has got into difficulties on the rail 

network is going to need to obtain as much information as accurately and quickly as 

possible. All public transport systems have some sort of timetable database, even if it is 
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simply a similar version to that published as paper timetables at stations. If this is stored 

electronically, as the National Railway Timetable now is, it can be made easier to access 

and to update. This means that the revised information can be disseminated more quickly 

and appositely. The passengers will need to be able to seamlessly access and interrogate 

different databases for a variety of alternatives to find one that will suit their specific 

journey requirements. A system that can advise passengers on how to proceed will 

provide more options to the harried traveller than traditional paper timetables can. 

3.3.4 User Requirements of Information Systems 

Separate from general requirements and system requirements are the needs of the users of 

a traveller information system. Some of the general and system requirements outlined 

above are also user requirements e.g. interaction and single point of use. However, the 

emphasis in understanding the role of information in passenger rail journeys is not on 

improving the information delivery system, but on targeting the information towards 

passenger needs. The two aspects of this are content and presentation. Content covers the 

information contained within the system, presentation relates to ease of access to the 

information required. 

The PROMISE (personal mobile traveller and traffic information service) pilot employed 

a user-centred approach (Ojala and Klomp, 1996) and identified a range of user 

requirements including: 

Multi modal trip planning services (timetables, connections, seat availability, fares and 
deviations from the schedule). 
The need for a wide and diverse range of information and services (weather, parking 
and points of interest). 
Visual information (maps). 
That the information provided be reliable, current, timely, specific to the traveller's 
locality and easy to access. 
Inter modal information (or at least the ability to compare modal information). 
That the services should link to the travellers' electronic agenda (PDA). 

The research found that travellers' exact demands vary according to their trip purpose 

(which in the case of PROMISE was targeted towards business users). These needs are 

largely content based, with the exceptions that there is a requirement for visual 

information and that it be easy to access. What literature there is on traveller needs largely 

relates to content, pointing out areas where new technology could provide more 

information than has previously been available from traditional information sources or to 
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look at user response to systems in place. For example, Blackledge et al, (1991) proposed 

using electronic systems as a platform for experiments, although they recognised further 

research was required to tailor information to peoples' needs. 

There are some mentions in the literature of user needs that relate to presentation. Kenyon 

et al (2000) argues for the importance of presentation in websites, weighting this equally 

with content. Requirements from this focus group study were that style and content 

should not presume too much knowledge on the part of the user, that information should 

be grouped by miode, but that it should be hyperlinked to connected information. The 

authors found that use of travel information websites is strictly functional, unlike most 

Internet use (where users are said to 'surf the Internet'), and that the information must, 

therefore, be quick and easy to use and understand. 

However, most user requirement literature appears to tell designers how to test for 

requirements, rather than discovering what these actually are (e.g. WAMMI 1998). And 

most telematics literature is about the advances in technology that make more traveller 

information available with an assumption that more information must be better. (See 

Disange 2000, Tsavachidis et al 2000, Burton et al 2000, Blythe et al 2000, Gillam and 

Wright 2000 for papers that advance technology with little or no mention of user 

requirements). Levering (2000) suggests applying brakes to this march of technology, 

asking not "what can it do?", but "is it right for us?", which is the approach taken in this 

thesis. The technology to incorporate user requirements into traveller information systems 

is available, but the question "is it right for us?" seldom appears to have been asked. 

3.4 Examples of Road Traffic Information Systems 

Information systems for road traffic have grown from simple signpost warnings like "men 

at work" to advising travellers how to avoid jams through guidance systems, or where to 

park with "space remaining" indicators. 

i T ra f f i c I n f o r m a t i o n I 

Cfty Centre Car Parks 

Figure 3-3 Men at Work. Figure 3-4 Route Guidance Signs. Figure 3-5 Parking Indicators. 
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Information systems for road users include: 

® radio data systems incorporating a traffic message channel (RDS-TMC), 

• in-vehicle navigation systems, such as Trafficmastox or Carminat, 
# o/Zzgr y<L4 or 

The Radio Data System has become a well-known en route, in-vehicle, journey 

information system. This is a stream of information sent out with radio signals, inaudible 

but able to provide a visual readout on specially equipped receivers. When this is 

supplemented by the Traffic Message Channel it will cut into a radio programme with a 

local traffic report. In the GEMINI project car drivers can make use of RDS - TMC which 

has been linked to roadside VMS (Beccaria et al, 1994). 

Txafficmaster provides individual road users with a guide to congestion levels on the route 

ahead. BMW drivers can use the CARiN navigation system, which provides directions for 

their planned route. 

Pre-trip, drivers can obtain journey information from their televisions using Teletext or 

even, in Atlanta, an interactive information service on cable (Latshaw et al, 1996). 

Much of the research and development in information systems has been based around in-

vehicle and roadside systems (Polak and Jones, 1993). This is partly because car traffic is 

the cause of most traffic problems. It is also partly because as owners of high price 

equipment (i.e. the car) any additional cost for information systems will seem minor 

relative to the whole car and can even be an attractive feature with which to promote sales. 

CARiN adds £2000 to the cost of a BMW, RDS just needs a slightly more expensive 

radio, (the Auto Channel 1997). However, they are of little use to rail passengers. Firstly, 

because RDS-TMC, VMS, Ixafficmaster and CARiN provide mainly road traffic 

information for car drivers and secondly, because they largely require in-vehicle 

equipment, currently not available on board trains. 

3.5 The Different Use of Public Transport Information Systems 

Public transport users have different information needs to car users. They need to know 

about the feasibility of taking a trip by public transport, as well as how it may be affected 

by local conditions such as engineering works. Telematics have been developed to assist 

travellers before they have decided on a mode of transport. These are pre-trip systems and 
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include: 

• travel sites on the Internet, 

» radio and television broadcasts. 

Once the traveller is en route there are systems designed to provide more information. At 

train or bus stations these might include: 

• monitors, 

• mobile phones connected to the Internet, 
• Public Address (P.A.), 
• Information boards, 
• Light Emitting Diode (LED) displays, 
• faggr.;. 

Some of these devices can also help people make smarter use of the road network rather 

than encouraging them to use alternative modes. VMS, Teletext and RDS-TMC fall into 

this category. Others are aimed at groups who will not use the car. Timetable books 

would be an example of these. Internet sites have use for public and private transport. 

P.A. is purely a public transport method for passing information. 

3.6 Encouraging The Use Of Public Transport 

Transport Statistics (DETR 1997c) shows that, on journeys of over one mile, the car 

averages around 11 trips per week per person, with all other modes accounting for one 

journey per week per person. The most common uses of the car are for work and 

shopping, and car occupancy rates show that commuting and business related journeys 

have around one person per car. This means that the most common car journeys are made 

with only one occupant. Journeys taken by bus or rail, which carry more people, account 

for less than 20% of all journeys over two miles long. People who are making short trips 

of less than a mile tend to walk more than drive, but once the journey length increases, 

they are using the car much more than any other transport mode. 

Even so, there are opportunities to encourage people not to use the car. Taking a bus or 

train means someone else does the driving, allowing passengers to do other things, or even 

to sleep. They can be quicker over some routes than cars would be. Car traffic in many 

parts of London is as slow as 10 miles per hour. The public transport Heathrow Express 

completes the 17-mile trip to Paddington Station in 15 min, reaching speeds up to 100 

miles per hour (Transit Center 1998). Trains are less prone to getting stuck in a traffic jam 

38 



(even if some people prefer jams (Palmer 1998)). Someone else will clean them. Public 

transport users do not have to find a parking space (at the destination). Public transport is 

safer than cars. Between 1986 and 1995, for every billion passenger kilometres travelled 

by rail, by bus and by car there were an average of 73, 198 and 337 respectively (DETR 

1997b). Buses and trains are less stressful to the passenger, the environment and transport 

infrastructure. 

Where there is potential to usurp the dominance of the car is in the re-education of 

travellers. People already make more short journeys by walking than driving. On longer 

journeys there are a series of uncertainties that make the car the prevalent choice, covering 

arrival (journey completion and time), comfort and safety. To attract more passengers, 

public transport operators have to address these concerns. 

It has already been seen that buses and trains are safer for the passenger than the car, but 

there are also security aspects. While there is less opportunity to have your pocket picked 

in a car than on a train, you will not return to your parking space to find your train stolen 

or sitting on bricks. There are officials and an increasing number of closed circuit 

television (CCTV) cameras constantly monitoring passenger termini. South West Trains 

are to invest £750,000 as more stations, car parks and subways are to be covered by CCTV 

in a bid to reduce crime on the railways (South West Trains 2000). There are usually more 

witnesses to any incident. 

The issue of comfort is more difficult. At the moment TOCs do not guarantee a seat, 

merely a service, and there is an associated issue concerning cleanliness in the public 

transport environment. It seems intuitive that people will be happier using clean public 

transport, indeed, over 20% of people cite "Dirty" as a reason for not using public 

transport more (AA 1997). It is in a TOC's interest to have as many people travelling as 

possible, and the company has to work out if passengers care more about price or comfort. 

This issue is addressed in Chapter 5. 

The issue of timeliness depends partly on the potential passenger checking the timetable 

before travelling, partly on the service running to schedule, as well as whether or not the 

service is suitable. Someone may decide that the amount of time taken by public transport 

to get to the destination is simply too great, but it will get there. If a passenger fails to 

consult a timetable, they may arrive late not knowing that the vehicle is actually on time. 
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The passenger has less control over ensuring the vehicle runs to schedule, although car 

drivers can never be sure that traffic won't delay their journey. Some rail companies have 

revised their timetables in the light of experience (as shown in section 2.2). Even with 

these revised timetables Crampin (1998) claims that 11.6% of trains arrive more than 10 

min late. On the other hand, this means that 88.4% of all trains arrive within 10 min of the 

stated time. As car journeys are not recorded in the same way, this cannot be said to be 

any worse than private transport. Passengers should be able to find out what the stated 

arrival time is before deciding to travel by train. 

With 80% of people living within 7 walking minutes of a bus stop (DETR, 1997) most of 

the UK is accessible, although the people living more than 26 min from a train station may 

disagree. The barrier to public transport uptake is whether or not transport will use these 

stops at a time convenient for the public, not be subject to delay or cancellation and will 

connect with other services that the passenger wants to use. Many people will have had 

the experience of arriving late at a destination, or having a bus just never arrive at a stop. 

Travellers waiting at a stop, or arriving late at a terminus, need information about how to 

proceed. Advanced notification of services and maintenance should allay fears about 

actually completing a journey. 

These areas were addressed by a report for the U.S. Federal Transit Administration (FTA 

1995). This categorised Advanced Passenger Transport Systems (APTS) benefits by six 

criteria: customer convenience; safety; operational improvements; cost savings; revenue 

increases and complaint resolution. Some examples from each category are given. 

Customer Convenience 

• San Diego County's interactive voice response system has allowed information 
agents to increase their productivity in handling calls by over 21%. New Jersey 
Transit's automated voice response telephone information system has reduced 
caller's waiting time from 85 seconds to 27 seconds and has reduced the caller 

70% fo Aave Ay ^0,000 over /Ae 
prior year. 

Safety 

® Using an Automatic Vehicle Location (A VL) system Kansas City Area Transit 
Authority (KCATA) dispatchers estimate that response times to bus operator calls 
for assistance have been reduced to 3 or 4 min from 7 to 15 min. Bus operators 
report a greatly increasedfeeling of security with the silent alarm, listen-in feature, 
and rapid response capability that the system provides. Using these features in 
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Denver, a suspect was apprehended. A man who had just robbed a convenience 
store was observed to have boarded a Regional Transportation District bus. The 

(//jpa/c/zer, wAo wA/cA 
would likely have boarded. The transit control head's message capability was used 
to confirm the suspect's presence on the bus. The police were then directed to a 

Operational Improvements 

• Through the use ofA VL the Mass Transit Administration of Maryland reported a 
23% increase in on-time performance of equipped buses on a few routes in 
Baltimore. Milwaukee County Transit System claims that on-time performance has 
improved from 90% to 94%), even though the system is not fully operational. The 
Winston-Salem Transit Authority reports that paratransit rider ship has risen by 
77. a W f/zg/r cZ/gMf Aof mcrgaj'eaf 6)/ 700%. 

Cost Savings 

• The Winston-Salem Transit Authority also reports decreased operating expenses of 

ggMerafeof rwrnnrng in coM/wncfzoM a 
wide service reduction. It was estimated that the maintenance and operator cost 
savings from the schedule re-timing would be about $400,000 annually. 
Theoretically, this would result in a fleet reduction of seven buses, eliminating bus 
replacement costs of about $225,000 per bus. 

• FARETRANS (Ventura County, CA) estimates that their smart card system will 
save: $9.5 million per year in reduced fare evasion; $5 million in reduced data 
collection costs; and $990 thousand by eliminating transfer slips. New York City 
Metropolitan Transportation Authority (NYC MTA) estimates that their Metro Card 
system will save $70 million per year in fare evasion. 

Revenue Increases 

• NYC MTA estimates that this system will result in increased revenues of $34 million 
from merchant fees and revenue float, $140 million from unused value on the cards, 
and $49 million from increased ridership. New Jersey Transit reports increased 
revenues of 12% after automated fare collection implementation. 

Complaint Resolution 

• In Denver, a bus operator was not initially paid for a day that she worked. The 
CAD A VL log-in requirement proved that she did work on that day. A similar 
system with playback capability in Milwaukee countermanded a passenger who 
complained that a bus had left a stop too early. 

These benefits of Advanced Public Transportation Systems accrue to people already using 

public transport, but can encourage people considering following suit. The more people 

know about the benefits of telematics, the more their concerns about using public transport 

can be eased. 
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• The image ofpublic transport is improved (with the perception of a modern, 
service); 

• fAgyoM/'Mg}' /More re/fa6Ze exacf 
schedule, operators can use the information to target weak areas); 

• planning is made easier (operators know more about their operation); and 
• operating companies make more money (by becoming more efficient and 

This goes a long way to fulfilling the roles of ATT as suggested by Le Squeren. 

3.6.1 Public Transport Users 

Cartledge (1996) following a London Buses Ltd. review suggests that there are three types 

of information users. Firstly there are 'phobics', who avoid using maps and timetables 

and rely on orally transmitted knowledge. The second group is 'lovers', who always seek 

out information in advance and value precision. Thirdly there are 'pragmatists', who are 

prepared to use information if their need is sufficient. The second and third groups are the 

people who are most likely to use an advanced traveller information system. The 'lovers' 

would value its real-time precision and the 'pragmatists' would use it to recover a situation 

when there was no other information to hand. If it were customised for their needs, they 

may even become information 'lovers'. The first group, the 'phobics', would need 

training if they were ever to use any sort of information. 

The grading of users according to their capabilities highlights two of the fundamental 

principles of information provision; that it provides information that people want and that 

those people can understand it. 

3.6.2 Information Comprehension 

A local transport project (TRL, 1992) assessing passengers' evaluation of information 

services, examined people's ability to comprehend timetable information. It found high 

error rates which people might then blame on unreliable information. This means that 

information must be made as clear and simple as possible. People in that survey valued 

high-tech applications as additions to, but not replacements of, familiar media. "Complex 

systems designed without the end user in mind usually gain little support and usage from 

the public" (Davis, 1993). This means that user needs must be taken into account when 

designing a system that is radically different to those with which people have become 
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familiar. Technology cannot be too unfamiliar to prospective users or they will assume 

they cannot make it work, like Cartledge's phobics. 

Vance and Balcombe (1997) found in one survey that only 2% of people correctly 

identified the best buses for an imaginary journey when given the appropriate maps and 

timetables. This is not the fault of the timetable users; rather it is a problem made by the 

timetable producers. Information must be presented to travellers in the simplest manner 

possible in order that the widest possible group can understand it. Guidelines on good 

policy include (Linn, 1998); 

1. Keep it simple. Customers can use the Underground map, which just provides 
stations and opening hours. Most do not need all variations and obscure attractions. 

2. Avoid the Cop-out. Information should be current and precise. Individual leaflets 
for single route changes should be avoided, as should the term "until further 
notice". 

3. Variety of Information Output. Information is put to a variety of uses and should 
be disseminated in a variety of ways. Point of sale information will be different to 
network awareness information. 

4. Comprehension Vs Comprehensive. Increased comprehensiveness leads to 
increased complexity, and reduced understanding. That most people can understand 
most of the system is better than having a very few people understand it entirely. 

3.6.3 Timetable Information is Familiar and Useful 

The TRL project above also found that the most highly valued items were service 

frequencies and departure times, with details of service changes also important. For 

unfamiliar journeys arrival times, fares and knowledge of where to board and alight were 

valued. People were also interested in real-time displays at stops. However, people were 

not willing to pay for broadcast information. They regarded information about the trip as 

something to be supplied free. There was limited support for charging direct beneficiaries 

of specific information, as is the case with telephone or Internet enquiries. The Internet 

was in its infancy when the TRL study was carried out. By the end of that decade 

computer users were more used to the concept of call charges for information, transport or 

otherwise. Later research in this thesis examined passengers' willingness to pay for 

information 10 years after the TRL report. It is shown that passengers continue to be 

unwilling to pay for broadcast transport information. 

The TRL survey also found that printed timetables are almost universally seen as useful 

and comprehensible, yet few people use them and most make errors when they do. The 

usefulness and comprehensibility may be a reflection of familiarity. The error rates may 
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reflect complexity. Recovery systems would have to try and capture the familiarity of the 

former without involving the complexity of the latter. 

3.6.4 Providing Information is not Sufficient for its Use 

Allen (1993) found, in a survey of drivers exposed to VMS in a parking guidance study, 

that 47% of drivers claimed not to have used the signs to find a vacant space. Bonsall et 

al, (1991) found in group discussions that respondents would not buy new systems for 

transport information. Vance and Balcombe (1997) found up to 69% of bus users in a 

household interview of 1200 people never checked timetables. This may because they 

have no faith in timetables, or because they are confident a suitable bus will arrive without 

an excessive wait. People do seem to check timetables more when they know there will be 

a longer waiting period before the next bus. 

The Vance and Balcombe survey found that 31% of people might use buses more if 

information were improved, nevertheless 75% claimed they would continue making 

regular journeys even if no information were provided. They will not have a problem as 

long as the service does not change, but 66% of occasional users also said they would 

make journeys even if no information were provided. 

This might be a different situation than for the non-regular train traveller who is unlikely 

to try and continue without any information after an incident, but who may just turn up at 

the station if trains to the destination are known to be frequent. 

However, even those who are occasional bus users find that just turning up at the stop is 

worthwhile, provided the service is frequent. People who can use timetables correctly 

may be people who are unaccustomed to taking public transport. Bonsall's discussion 

groups thought VMS were useful, that lorry drivers or people going to unfamiliar 

destinations would find RDS-TMC and in-vehicle navigation systems useful, but not so 

much use for themselves. 

3.6.5 Information Currently Available 

At some level, public transport users are information system users. People at transport 

terminals use monitors, information boards, timetables and staff As far as ATIS goes, 

there are also people who will have investigated websites before getting to the station. 
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There will be some people who take a mobile phone or portable computer with them 

wherever they go who could connect to any available system. Even so, once on the 

journey the majority of people are limited in what new information they can discover to on 

board staff and fellow passengers. 

It seems that many people are unaware of the opportunities available to them in 

information gathering. Orski (1996) found that just 14% of people in an employee survey 

knew they could obtain current traffic information through their computers or over the 

telephone. Only 8% had tried to access this information. A majority (61%) said they 

consulted traffic bulletins before departure and 22% said they listened to reports on office 

radios, but 68% said that live reports did not influence the trip home. 

Many people report they have to commute because of office hours and a perceived lack of 

alternative routes. This may explain why 71% of the survey group said they were fully 

satisfied or generally satisfied with the information they were getting from commercial 

radio and television. When pressed they suggested improvements including customised 

route information and more detailed incident information, especially expected clearance 

times. These are the very functions at which this project is aimed, providing non-regular 

travellers with information about the route they are going to take, and incident recovery 

information. 

The Montreal Urban Community Transit Corporation (MUCTC) uses the Visual 

Communications Network (VCN) to display messages on platforms and in subway 

vehicles. VCN has the immediacy of radio, the visual effects of television, the placement 

of billboards with their mass reach, and advertising ability. The system can display and 

orally pass on instructions during an emergency or security situation. Information can be 

passed on schedules or delays. There is a next station facility and it can provide other 

information not related to the subway schedule in the way of promotion or advertising. 

Messages are targeted by geographic sector. There was positive feedback from the public 

in Montreal (Moreyne 1994). The system incorporates subway location and real-time 

status, but this is for managing the network, not for the public. As the subway runs 6 to 10 

minute headways off-peak MUCTC does not think passengers need real-time arrival or 

departure information. Schweiger (1995) notes that some MUCTC bus routes have 30-

minute headways and so passengers need this information. So do subway passengers. 
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Someone at a station may be kept waiting for a delayed train staff are trying to mend, 

instead of choosing an alternative route based on an arrival notice. 

The Metropolitan Atlanta Rapid Transit Authority (MARTA) in Atlanta had been 

developing traveller information systems in the run up to the 1996 Olympics. By summer 

of that year they were using video to monitor traffic, VMS, Highway Advisory Radio 

(HAR), bulletin boards, Internet sites and kiosks. According to project director Joe 

Stapleton the aim was to ''convince the public and the visitors that you just flat out can't 

drive your car to downtown Atlanta" (ITS Online 1996). The kiosks provided information 

on road conditions as well as public transport schedules and occupancy levels. This 

allowed the system to display an alternative route to a user if the real-time schedule 

information showed a selected bus running more than 10 minutes late (Bureau of 

Transportation Statistics 1996). 

Around the time of the 1996 Olympics the Traveler Information Showcase (TIS) Internet 

site was monitored to find out how it was being used. There were 734 web pages, many 

with maps and/or real-time traffic information. In the 2 months surrounding the event 

over 1.3 million web pages were accessed. Over 11% of these concerned traffic 

information and a further 59,000 pages held route planning information (see Figure 3-6 

and Figure 3-7 ITS Online 1996a). The Olympics provided a natural advertising campaign 

for the TIS. As the site's developer Dr. Joseph Masso said: 

"You need a dramatic event to shake people up and introduce them to something new. 

The Olympics were a dramatic event for people in Atlanta, so they frequently heard 'Gee 

the traffic's going to be on the Internet - let's take a look.'" 
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