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EXECUTIVE SUMMARY – EDITED FINAL REPORT

1.
SETTING THE SCENE
1.1
Background and overall aim 

The overall aim of SAMPLUS was to demonstrate and evaluate Demand Responsive Transport (DRT) services using telematics technologies.  DRT means transport services “on demand” from the passengers, with fleets of public transport vehicles being scheduled to pick up and drop off people in accordance with their needs.  Over the last few years, the ability of DRT concepts to provide efficient, viable transport services has been greatly improved by the use of intelligent transport systems (telematics).

State-of-the-art DRT systems and services provide new opportunities to address many of the travel problems that are facing the European citizen now and in the future. Dispersed or low demand in rural and suburban areas means that regular bus services are not always economically viable.  Equally, the transport needs of disabled and elderly people may not be fully or economically met by some existing public or community transport services.

1.2
Participant sites 

SAMPLUS involved undertaking major demonstrations of telematics-based DRT services at five sites in four different EU member states (Belgium, Finland, Italy, Sweden). The five demonstration sites covered a variety of socio-economic characteristics, and four of them continued from the SAMPO project which immediately preceded SAMPLUS.  In addition, feasibility studies were conducted in two UK, one Irish and one Finnish site.  The key features of the participant sites are described below.

The Belgian site of Limburg, West and East Flanders is rural and large (625 km2) giving it a low population density.  The local objectives were fourfold: to introduce DRT services on a large scale as the base level of the public transport hierarchy; to decrease operational public transport costs by optimising DRT operations; to prove the viability of advanced reservation tools; and to evaluate DRT services on a larger scale for a longer period than in SAMPO.

The Finnish demonstration site of Keski-Uusimaa is a smaller area (296 km2), but within it the population density ranges from over 900 per km2 (Järvenpää and Kerava) to 131 per km2 (Tuusula).  The two aims here were to: provide an equal public transport service for all citizens; and cut the increase in disabled and elderly transport costs without essentially lowering the level of service.

There were three elements to the DRT service in the small, densely populated site at Florence (Italy): the peripheral rural area of Campi Bisenzio; Porta Romana, a part of the urban area where there is a particularly high percentage (26%) of elderly people; and the service network for disabled people in Florence.  The overall goal was to extend the site demonstration phase and validation framework of the DRT services in terms of the user services provided and the functionalities performed.

The Gothenburg (Sweden) site is characterised by a high proportion of elderly people (33% are 65 or older).  The aim was to provide a public transport service that is accessible to disabled and elderly persons, thereby replacing the elaborate and costly Special Transport Services.  The project would enable a long-term evaluation (over 2 years) of user acceptance and modal shift behaviour. The site also validated advanced telematic functions for automated booking and trip-notification (pre-warning).
The Stockholm (Sweden) site was a new DRT application site developed within SAMPLUS.  From May 1999, the demonstration focused on the town of Märsta, with the Commission’s agreement.  This replaced the original site of Kista where the verification phase results (while good technically) showed insufficient demand for the DRT service to justify moving to full demonstration. 

The Märsta application included a feeder service element to the commuter train station and also an extended service in to Märsta centre to provide direct access to the shopping and other community services.  The site demonstrated the use of the SAMPLUS version of the RING software that was implemented and verified at the original Kista site. This new version was based on the RING software developed for the Belgian site and included the new automated booking methods. 

In addition to the demonstration sites, the feasibility of telematics-based DRT was examined at four sites with different identified deficiencies in local public transport.  The feasibility studies focused on the transferability of the SAMPLUS DRT techniques, and include consideration of local user needs, institutional issues, costs and benefits, and technical feasibility.  The four feasibility sites were:

· Nurmijärvi (Finland) 

· Surrey (UK) 

· West Sussex (UK) 

· North Leitrim and West Cavan (Ireland) 

1.3
Roles of the participants

SAMPLUS had 26 participant organisations in total, with the overall coordination carried out by Transport & Travel Research Ltd.  Most of the participant organisations formed part of a cluster associated with a particular demonstration or feasibility site.  These sites each had a site leader.  Some organisations then led the horizontal work packages that linked the sites together to meet the overall project objectives.  The roles of organisations that took a leading role in the project are summarised in Table 1.1.

Demonstration site leaders
Feasibility site leaders
Technical area leaders

Belgium (Flanders)

De Lijn
Finland (Nurmijarvi)

Municipality of Nurmijarvi
Project management and dissemination

Transport & Travel Research Ltd

Finland (Keski-Uusimaa)

Municipality of Tuusala
Ireland (North Leitrim / West Cavan)

Community Connections
Evaluation

University of Newcastle upon Tyne

Italy (Florence)

ATAF
United Kingdom (Surrey)

Surrey County Council
User needs

ETTS Ltd

Sweden (Gothenburg)

City of Gothenburg
UK (West Sussex)

West Sussex County Council
System architecture

Tritel

Sweden (Stockholm)

SL Flygbussarna

Verification

ATAF

Sweden (technical support)

Logistik Centrum

Results and recommendations

Viatek



Financial administration

Ministry of Transport & Communications, Finland

Table 1.1
Leading organisations’ roles in SAMPLUS

2.
APPROACH

2.1
Project objectives

The objectives of SAMPLUS were to:

· Provide extensive evaluation to enable confident results to be achieved as to the potential for the use of telematics technologies in DRT.

· Increase the number of DRT system functions already operating at the test sites as a result of the previous EC funded “SAMPO” project.

· Modify the existing system elements or operations at the test sites, where results show that improvements are possible.

· Transfer technologies between sites / countries to address the issue of wider application.

· Conduct feasibility studies in the additional member states (UK and Ireland) and produce a costed implementation plan for DRT systems and a method of assessment.

· Conduct a market assessment for SAMPLUS DRT products in Europe, Eastern Europe and elsewhere.

· Produce working guidelines in report format and published on the Internet to enable operators and local authorities to set up their own systems and links to companies providing the market with hardware, software and support services.

· Disseminate the results of the project in a cost-effective manner to ensure maximum exploitation.

· Manage the project in an efficient manner to meet objectives within time, cost and resource constraints.

2.2
Methodology

Within SAMPLUS and its predecessor project SAMPO, all demonstration sites followed the five-phase model:

1. Study the needs of the users

2. Translate their needs into functional specifications

3. Build a demonstrator

4. Validate the demonstrator with users in real-life situations

5. Elaborate a plan for exploiting the results

SAMPLUS built upon the work already undertaken within SAMPO, with most demonstration sites expanding their previous user needs surveys and extending and elaborating upon existing demonstrations.  The Swedish Stockholm demonstration site was a new “greenfield” site which therefore had entered at Phase 1 and moved through the phases.  The four sites undertaking feasibility studies covered only Phases 1 and 2 of the model. Validation activities assumed a high priority within the project across all sites, in line with the project objectives.

The SAMPLUS objectives were achieved through the conduct of eight work packages.  These are summarised below.

WP1
Project Management

Work Package 1 ensured the effective and efficient management of the project.  It provided the strategic monitoring and planning of the project to ensure the project objectives were achieved.  It also managed the financial and administrative aspects of the project, and implmented quality control procedures.

WP2
Project Dissemination and Exploitation

Work Package 2 was the main work package for dissemination of project information and results, and for collaboration with other projects.  Some of the main activities undertaken within this workpackage are as follows:

Preparation of publications and presentations – numerous presentations and publications were prepared under this work package, to reach international, national and local audiences.

Website - a website was developed within Work Package 2 which forms an excellent channel for making information and results from the project available to the widest possible audience.  The website address is www.europrojects.ie/samplusmainweb.

Workshops – two workshops were organised during the course of SAMPLUS, in which interested organisations were invited to actively participate.  The final workshop on Demand Responsive Transport (DRT) systems and services was held in Gothenburg, Sweden on 9th and 10th December 1999.  This was well attended and generated significant interest in the results of SAMPLUS and the potential of telematics-based DRT solutions.

Business plans – business plans were developed for each of the demonstrator sites to plan fro further exploitation of the SAMPLUS results.

WP3
Development of User Needs Groups

Work Package 3 addressed user needs.  User needs analysis provided a means of understanding the potential users (end-users, intermediate users, and sponsors) of DRT systems, their motivations, their mobility needs, and their specific needs in relation to services and support systems. A strong understanding of core user needs for DRT services was developed in the SAMPO project during 1996-7, and this was used as the background for further user needs work in SAMPLUS.

In SAMPLUS, the sites were generally able to build on this prior work, and so they focused on quite specific user needs associated with anticipated developments at the local sites.  Reflecting the diversity of objectives and target users, the SAMPLUS sites used a wide range of data collection and investigation methods. These are reported in the deliverable. On-vehicle surveys and discussion groups were the most commonly used methods, although direct interviews, postal and telephone surveys, and seminars were also used. 

WP4
System Architecture and Development

Work Package 4 addressed system architecture and technical aspects of DRT systems. Within SAMPLUS the different sites made updated descriptions of the functional, physical and communication architecture of their system, detailing the new functionalities for the SAMPLUS project.  The work of SAMPLUS, though, focused especially on the information architecture.  An extensive, harmonised data dictionary on DRT services was established through cooperative working between all the SAMPLUS sites.  

The technologies used to build up systems to support DRT services were also addressed, as were optimisation choices for operating DRT services. 

WP5
Site Demonstration

Work Package 5 involved carrying out the demonstrations at the four SAMPLUS test sites.  This was largely the responsibility of the local demonstration site managers, working in conjunction with their local partner organisations.

WP6
Extended Verification
Work Package 6 involved verification of the new or modified system elements of the SAMPLUS demonstrators.  This was done in accordance with a pre-defined plan at each site.

WP7
Extended Evaluation 

Work Package 7 involved extended validation of the SAMPLUS demonstrators.  This involved individual site evaluation activities, which were then brought together within a common European framework.  A market assessment was also undertaken within this work package.  Further details are provided in subsequent sections of this report.

WP8
Results, Recommendations and Guidelines

Work Package 8 involved developing guidelines for the implementation of SAMPO/ SAMPLUS DRT systems, which could be used by operators and local authorities when planning, designing and implementing DRT systems and services.  These guidelines were published in full on the SAMPLUS Website.  They draw on all the experiences of SAMPLUS participants, and represent one of the main outputs of SAMPLUS. This includes practical experiences at each of the sites as well as the evaluation results obtained.

2.3
Evaluation

System and evaluation objectives

The system objectives varied between sites according to local travel demands, the type of market environment and the existing transport services.  However, the general pattern for all sites was as follows:

· Authorities sought to retain or improve services but without incurring increased costs

· Operators required increased ridership and a more cost effective service

· Users needed better access to public transport 

In line with these system objectives, the overall SAMPLUS evaluation objectives across the sites were:

· To assess the economic viability of each of the demonstrators

· To assess improvements in service provision resulting from the DRT implementations

· To assess the technical performance of each of the demonstrators

Validation sites

The validation sites were selected to cover a range of characteristics (see previous section).  One of the strengths of DRT in general is the ability to operate successfully in varying environments. This section summarises the site characteristics, and presents a useful picture for potential future DRT sites to examine and ascertain possible similarities and differences with their own sites.  

Figure 2.1 shows the various population densities at the SAMPLUS demonstration and feasibility sites. At one extreme, the Belgian site was very large covering three provinces which are not densely populated - this has led to the provision of many services to provide an adequate base level of service.  By contrast, the Italian and Gothenburg (Sweden) sites are densely populated over a small area, and only a small number of DRT services have needed to be established.

[image: image1.wmf]+

Figure 2.1 Population density of SAMPLUS sites

Many other variables can be used to describe the operating characteristics of a DRT site.  Figure 2.2 shows the minimum pre-travel booking time used at the demonstration sites or envisaged at the feasibility sites.  While the Italian and Gothenburg sites have a short pre-booking period (15 minutes), the other sites require at least 1 hour.  In general, longer pre-booking periods are more beneficial to TDC operators, but are less flexible for passengers. 

[image: image5.wmf]Figure 2.2 Minimum pre-travel booking time by passengers

The DRT service journey pattern is developed according to many criteria, e.g. the distribution and density of population and the resulting potential demand; the amount of capital available for investment in vehicles and scheduling programmes and operators; and the analysis of user needs will guide the investors towards the most appropriate solution.  Semi-fixed routing is easier to schedule: this is envisaged in the Ireland and West Sussex feasibility sites.  More flexible routing is used in Belgium, Porta Romana (Italy) and Gothenburg and Stockholm (Sweden), whilst fully (or virtual) flexible routing is found on the remaining two Italian services and in Finland (see Figure 2.3).  

Figure 2.3 DRT service journey patterns at SAMPLUS sites
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Users involved

All SAMPLUS demonstrations involved full live operation with members of the public as end users of the telematics-based DRT services. Table 2.1 shows the types of end users targeted by each of the demonstration sites and feasibility studies (shown italicised).  These can generally be characterised as the general public without restriction and/or those people with special travel needs due to impaired mobility.  Usage figures for the SAMPLUS DRT services are also shown in Table 2.1.

Table 2.1  Users of the SAMPLUS DRT services

Site
DRT service users
No. of services 
Daily usage

Belgium (Flanders)
General public
29
10-70 daily pass per service

Finland (Keski Uusimaa)
General public and special needs travellers
1
100-160 daily passengers

Italy (Florence) Campi Bisenzio

Porta Romana

Florence (disabled)
General public

General public

Special needs travellers
1

1

1
280 daily passengers

350 daily passengers

70-90 daily passengers

Sweden (Gothenburg)
Special needs travellers
1
140 daily passengers

Sweden (Stockholm)
General public
1
30 daily passengers

Finland (Nurmijarvi)
General public and special needs travellers



Ireland (North Leitrim & West Cavan)
General public



UK (Surrey)
Special needs travellers



UK (West Sussex)
General public



End users were an integral part of the evaluation activities of SAMPLUS.  Samples of end users were questioned at all sites on perceptions of the service and systems – at various stages of the demonstration.  Intermediate users such as municipal authorities and operators also participated fully in the evaluation, providing input on technical performance, service provision and economic viability.

Evaluation indicators and measurement methods

A core set of indicators was selected for examination across the SAMPLUS sites.  These were termed the “market projection indicators”, as they were felt to be critical to establishment of a future market for telematics-based DRT services.  The market projection indicators covered key aspects of technical performance, service provision and economic viability.  

The measurement methods used across the sites were a combination of user surveys (with both end users and intermediate users) and collection of quantitative data on service patronage, costs, fleet utilisation etc. These data were collected either by automatic means or by specific data collection efforts.  These are shown in Table 2.2, in relation to the core indicators.

Indicator
Measurement method


Surveys with end users
Surveys with operators
Collection of quantitative data

Economic viability




Operating cost per ride


(

Fare revenue / operating cost ratio


(

Booking and dispatch cost


(

Service provision




Service reliability
(

(

Percentage of pre-booked trips


(

Convenience for the passenger
(
(


Technical performance




Loss of potential customers


(

Operator attitudes towards the Travel Dispatch Centre (TDC)

(


Operator attitudes towards the test area

(


System uptime


(

System performance


(

Table 2.2  Core indicators and measurement methods

Extensive data collection and analysis was done at each of the SAMPLUS sites during the course of the project, in line with the Evaluation Plan.  These were brought together in order to produce a European level overview and analysis of the impacts and effectiveness of the SAMPLUS demonstrations.  A market assessment was also undertaken, building on this process to look at the wider market for telematics-based DRT applications.  The results of the evaluation are summarised in section 3 of this report.

Experiences of feedback and collaboration mechanisms

The peer review process was applied to all SAMPLUS deliverables, and provided a valuable external quality check on the products of SAMPLUS.  Peer reviewers were recruited from as far afield as Australia to ensure that we had inputs from true experts in the field.  

Members of the SAMPLUS consortium participated fully in cooperative activities as part of each of the concertation meetings that were held during the course of the project.  In addition, consortium members had discussions and/or cooperative working with a number of other projects.  These include:
· Links were established and cooperative work undertaken with the DGXIII Telscan project - TELSCAN is researching telematics applications for the disabled and elderly.
· Substantive links were made with the DGVII VIRGIL project on rural transport solutions, and information was exchanged.  A VIRGIL project representative also participated in the SAMPLUS DRT workshop.
· Links were established and information exchanged with the SIPTS project, which forms part of the DGXIII TEN-TELECOM programme, and includes DRT services. A SIPTS project representative also participated in the SAMPLUS DRT workshop.
· A presentation was made at the CAPE project workshop on best practice in Prague in September 1999.
3.
RESULTS AND ACHIEVEMENTS

The main results and achievements of SAMPLUS can be categorised into four areas – demonstration systems, evaluation results, assessment of market potential and guidelines.  These are described in the following sub-sections.

3.1
Demonstration systems

Five main demonstration systems were in operation at the end of SAMPLUS, as a result of the work undertaken in the SAMPLUS project and its predecessor SAMPO.  These are continuing in full operation and form an excellent showcase for telematics-based DRT in Europe.  They have already generated significant interest and have led directly to the establishment of new DRT sites in other locations.

The key technologies in operation at each demonstration site by the end of SAMPLUS are summarised in Table 3.1.  The common functional architecture for SAMPLUS is shown in Figure 3.1, while a typical physical architecture that realises the DRT functionality is shown in Figure 3.2.


Belgium

Flanders
Finland

Keski-Uusimaa
Italy

Florence
Sweden

Gothenburg
Sweden

Stockholm

Customer interface with the TDC
Phone

Mobile phone

IVRS

Internet reservation
Phone

Mobile phone (incl SMS)

PROMISE terminal

Internet 
Phone (toll free)

Mobile phone (toll free)
Phone

Mobile phone

IVRS

Card reader booking terminal

Automated trip notification (call-back)
Phone

Mobile phone

IVRS

Internet reservation

TDC dispatch server
PC pentium hardware platform

RING order handling and scheduling software

GIS interface

ODBC DB interface

External interface to PT database
PC pentium hardware platform

MOBIROUTER order handling and scheduling software

GIS interface

ODBC DB interface

External interface to PT server
PC pentium hardware platform

PERSONALBUS order handling and scheduling software

GIS interface

ODBC DB interface

External interface to AVL system
PC pentium hardware platform

PLANET order handling and scheduling software

GIS interface

ODBC DB interface


PC pentium hardware platform

RING order handling and scheduling software

ODBC DB interface



TDC database server
Oracle DBMS
Oracle DBMS
Informix (AVL) DBMS
Oracle DBMS
SQL server 6.5 DBMS

On-board computers
CPU

Driver terminal
CPU

Driver terminal
CPU

Driver terminal
CPU

Driver terminal
CPU

Driver terminal

Location system
GPS
GPS (some units only)
GPS + dead reckoning



Fare payment technology


Smart card



Mobile voice and data communication
Voice radio net

Mobitex

Data radio net


Voice GSM

GSM SMS

GSM data
Voice radio net

Data radio net
Voice radio net

Mobitex
Mobitex

Table 3.1  Key technological features of the SAMPLUS demonstration sites

[image: image3.wmf]
Figure 3.1  Common functional architecture for DRT systems

[image: image4.wmf]
Figure 3.2  Typical physical architecture for DRT systems (Sweden Stockholm)

3.2
Evaluation results

The results of the SAMPLUS evaluation activities within SAMPLUS constitute one of the main outputs of the project.  Full and detailed evaluation results are presented in SAMPLUS Deliverable 7.2, while highlights (concentrating on the core Market Projection indicators) are summarised in the following paragraphs.  Direct comparisons between sites are made with caution, and must be viewed in the context of variations between sites in the legal and organisational frameworks and operating environments.
Economic viability

The Economic Viability indicators measured at each site were intended to give guidance to public transport operators or local authorities on the financial viability of DRT services.  Table 3.3 summarises the values for the core (Market Projection) indicators measured at each site.  Additional indicators were measured at some sites, and values for these additional indicators are included in SAMPLUS Deliverable 7.2, which gives full and detailed evaluation results.

When comparing the operating cost per ride between sites, the greater the number of passengers the lower the operating cost per ride.  Evidence from Belgium (sparsely populated) and Italy (densely populated) supports the expectation that this value will be minimised in areas of greater population density – a principle that holds for all public transport services.  Notwithstanding this factor, operating cost per ride has fallen with the introduction of DRT services, e.g. by 12% in Campi, 11% in Porta Romana and 14% for the Florence STS; the operating cost per ride has continuously decreased in Gothenburg since DRT commenced in 1996.  Although a service that is purely for special users will usually have a high cost per ride (due to low demand and relatively long distances travelled), this figure is offset by subsidies available for such services.  

As can be seen in Table 3.3, the operating cost/ride kilometre was similar at the Finnish, Belgian and Florence Campi sites, but was considerably less in Porta Romana due to the high patronage levels, and in Gothenburg where operating costs for the TDC are shared with other Special Transport Services. 

On fare revenue/operating cost ratios, it can be seen from Table 3.3 that fare revenues only covered a proportion of the operating costs at all sites.  Again, this varied according to site characteristics, with more densely populated sites with higher patronage levels generally covering a higher proportion of operating costs from the farebox.  

The booking and dispatch costs per passenger were reasonably consistent across sites.  The lowest costs per passenger were generally at sites where there was heavy use of the TDC facility (eg. Porta Romana and Gothenburg).  However, the Belgian site also had relatively low booking and dispatch costs, possibly due to the additional automation of the interactive voice response (IVRS) and Internet booking facilities.

Service Provision

Assessment of service provision aspects during SAMPLUS yielded a rich information set, as detailed in SAMPLUS Deliverable 7.2, covering many aspects of service provision. This section briefly summarises the results in the core areas of service provision.

On service reliability, in Belgium 80-90% of the customers (depending upon the province) were pleased with the reliability of pick-up and drop-off times, while 82% expressed satisfaction at Campi in Italy.  The figures were lower in Finland, with 64% considering reliability to be good or very good.  Despite an overall good level of customer satisfaction in Finland, reliability was considered to be one of the main problems during the demonstration - nearly 10% of departures were up to 5 minutes late.  In Sweden, users thought that 95% of all trips arrived within 5 minutes of the pick-up time.

Looking at the percentage of trips that were pre-booked using the SAMPLUS DRT booking facilities, in Belgium, Finland, Sweden and Italy this was close to 100%.  In Belgium, 98% of trips were pre-booked, because although the management aims at 100%, drivers find it hard to refuse people.

Various common aspects of convenience for the passenger were examined at the demonstration sites, largely through user surveys.  The overall results of these surveys are shown in Table 3.4.  These have been normalised to an average score out of 10 for each aspect across all sites.

Technical performance

The measured loss of potential customers was low in most cases.  The percentage of DRT requests that could not be accommodated was very low in Belgium - only 1% in Limbourg and 0.78% in West Flanders. A similar failure rate was found in Finland (<1%) and Sweden.  Reasons for failure to accommodate a DRT request included dissatisfaction with a timed connection, requests for a stop point that is outside the DRT area, an unwillingness to make an interchange, or availability of a suitable regular public transport service. In Italy, a higher rejection rate of 4 to 10% was measured.  This was partly due to the factors described above, and partly due to the significant number of requests made within 30 minutes of the desired ride time – which could not therefore always be accommodated.  Thus, while an advertised short pre-travel booking period (15 minutes in Italy) gives greater potential flexibility to the customer, there is greater certainty of a successful request if the specified booking period is one or even two hours prior to travel, as in Belgium and Finland.


Belgium
Finland1
Italy
Sweden


Limbourg
East Flanders
Keski-Uusimaa
Campi
Porta Romana
Florence disabled
Gothenburg

Operating cost per ride (Euro)
26.2
10.2
11.2
7.6
1.7
29.7
5.0

Operating cost per ride-km (Euro)
2.4
N/A
2.4
2.5
0.9
N/A
N/A

Fare revenue / operating cost ratio
0.06
0.02
0.20 rising to 0.30
0.44
0.42
0.42
0.20

Booking and dispatch cost per passenger (Euro)
1.4
1.3
3.2
2.2
0.6
4.5
0.7

Table 3.3  Economic viability results

Note 1: Finnish costs are costs to the municipality of the service, and therefore include a profit element for the service provider


Belgium
Finland
Italy
Sweden

Aspect
Limbourg
East Flanders
West Flanders
Keski-Uusimaa
Campi
Porta Romana
Florence disabled
Gothenburg

Ride time / journey speed
8.8
9.0
8.4
8.6
8.5
8.4
8.3
8.8

Passenger comfort
8.0
8.0
7.4
9.4
8.5
8.4
8.4
-

Ease of reservation
7.8
8.6
7.8
7.9
7.0
6.9
7.0
-

Operator helpfulness
8.6
9.6
8.8
-
-
-
-
9.7

Driver helpfulness
9.6
9.8
9.2
-
-
-
-
9.9

Ease of transfer
7.6
8.0
7.0
6.4
-
-
-
-

Walking time to bus stop
-
-
-
8.7
8.0
7.9
-
-

Price
-
-
-
8.1
7.6
7.5
8.1
-

Table 3.4  Passenger convenience results

Note: All scores are normalised average scores on a scale of 1 to 10, where 1 is very bad, 10 is very good

Operator attitudes towards the Travel Dispatch Centre were extensively explored through attitudinal interviews with operating staff at various levels. Key points for potential implementers of DRT services were the need to involve TDC staff with the development of the system; the availability on-line of the customer address, the nearest stop point and the availability of other public transport services – which must be up to date.  These issues were noted by the Belgian and Finnish sites, the latter particularly suffering from poor timetable information.  While TDC staff in Italy did not consider the system to be worse than “sufficient”, there was found to be considerable scope for improvement, especially in the speed of programme and hardware repair.  In Finland there was increasing acceptance of the Travel Dispatch System by the taxi operators.  However, suspicion remained, as in Belgium, where there were concerns about the effect of IVRS and Internet booking procedures on job security - these means of reservation are seen as a method of reducing TDC fixed costs.

Operator attitudes towards the test area were similarly explored.  In general, the bus and taxi operators were satisfied with the size of the test area and the service offered.  As an example, in Italy the size of the operating areas was considered by all respondents to be adequate to allow a reasonable number of people access to public transport.  Further analysis showed that whilst the number of stop points was thought to be good or very good by 88% of the operators, only 62% thought that the distances to stop points were suitable for customers: this may be because they were only 300m apart in built up areas, but the figure was greater in rural areas.  

System uptime was good at all sites.  In Finland the system was functional throughout the demonstration period and system updates and servicing were timed to take place outside the TDC operating hours.  Similarly, in Belgium the management data module was timed to operate after the closure of the DRT system.  

All sites reported satisfactory – or better – system performance.  In Belgium the RING software is now considered to be stable and reliable, with nearly all errors being ascribed to the operator.  New modules and functions have been carefully tested prior to adding to the system.  The Italian results confirm that software component is now reliable, and performance is good provided staff are adequately trained. In Finland, the technical reliability is such that the speed of the system now largely depends upon the speed of the operator.  

Points of interest for potential new users of telematics based DRT are: 

· A particular reluctance by taxi operators to accept the performance benefits of ITS supported systems

· Driver preference for printed or on-screen messages rather than spoken ones – the use of SMS for data communication in Finland substantially reduced route and client information errors 

· It is difficult to avoid timetable conflicts with regular public transport (this is important in deregulated open access markets), particularly as the number of lines increases

· The need for a clear method of transferring regular timetable information to the system.

Costs and benefits

Costs

The main costs associated with implementation and operation of telematics-based demand responsive transport services are:

System purchase and implementation cost, including:

· TDC hardware, software and communications systems

· In-vehicle equipment

Operating costs, including:

· Costs of operating the TDC

· Bus service operating costs

Benefits

The main benefits associated with telematics-based DRT services can accrue to the public transport operator or promoting municipal authority, or to the community.  Benefits to the public transport operator or municipal authority include reduced operating costs in comparison with alternative means of meeting transport needs, and the fare revenue generated.  

One of the main benefits to the community is improvement in accessibility levels.  This can have both a spatial and temporal dimension.  Telematics-based DRT can be used to serve a wider geographic area than a conventional public transport service that only operates on a specific route.  Similarly, it can offer possibilities to travel at times of day that would not be available with a conventional service.

This opens up whole new possibilities for travel for members of the public in general, and (where applicable) for those with special transport needs.  These can lead to significant lifestyle improvements and greater social inclusion.

Quantifying or valuing improvements in accessibility is very difficult in practice, due to the complexities described above which lie well outside conventional approaches to cost-benefit assessment of transport schemes or systems. No wholly satisfactory approach has yet been devised, despite research efforts around the world.  In considering accessibility benefits in SAMPLUS, the following indicators were used as proxy measures of accessibility:

· Number of people within the service area with the potential to use the DRT service (in comparison with the alternative) – a measure of potential accessibility benefit
· Actual service patronage levels (in comparison with the alternative) – a measure of actual take-up of the accessibility benefit

Actual patronage levels are relatively straightforward to measure, but take time to build up to a steady state.  Experience at the SAMPLUS and SAMPO sites suggests that it takes at least two years for the full patronage potential of DRT services to be realised.

A second area of benefits to users is improved service quality.  This includes aspects of comfort and convenience for passengers – including those aspects examined in SAMPLUS and summarised in Table 3.4.

Costs versus benefits at the SAMPLUS demonstration sites

In order to establish a picture of costs versus benefits it is necessary to have a baseline situation against which changes can be measured.  In SAMPLUS, different baseline situations were appropriate to different sites.  This was because each site was starting from a different point, with different operational and legal frameworks.  

Table 3.5 provides a summary of the net costs and benefits of the telematics-based DRT systems and services at the SAMPLUS demonstration sites.  These were calculated or estimated against the context of the most appropriate baseline situation, which is outlined in the table.  The baseline situation represents the situation at the start of the current DRT system development process.  For most of the demonstration sites this represents the situation prior to the SAMPO project, while for Stockholm it represents the situation prior to SAMPLUS.

It is not possible to calculate monetary values for some of the main benefits of telematics-based DRT – for example, accessibility improvements, for the reasons described above.  Overall consideration of whether the telematics-based DRT system and service are worthwhile therefore requires local judgements to be made that view the monetised and non-monetised benefits against the net costs.  At all SAMPLUS demonstration sites, the local judgements are that the investment has been amply justified and the DRT systems and services will not only continue to operate but in some cases will be further expanded and developed.

3.4
Markets for DRT services

Within SAMPLUS, the wider market for telematics based DRT services was explored.  The applicability of telematics based DRT to different market environments was examined.  These were classified according to the degree of regulation of the public transport market, and according to the economic conditions prevailing in different areas of the world.

The degree of regulation of the transport market will have a major influence on the ease of introducing DRT services.  Highly regulated markets (e.g. Italy and USA) and regulated/deregulated franchise markets (e.g. Sweden and some parts of Australia) attract higher subsidies.  In countries of open competition (e.g. UK, New Zealand and some parts of Australia) moderate to low subsidies are available, thereby somewhat inhibiting the introduction of DRT services. 

Application details
Capital investment
Annual costs and benefits

Site
Service users
Baseline situation (against which changes are measured)
Net system / service capital cost (KEuro)
Net change in annual operating costs (KEuro)
Net change in annual fare revenues (KEuro)
Net change in no. of people that can potentially use the service
Net change in annual service usage (passenger rides per year)
Net change in perceived service quality1

Belgium

Flanders
General public
Before SAMPO – basic level of mobility provided by conventional bus services







Finland

Keski-Uusimaa
General public + special needs
Before SAMPO – conventional bus services, plus invataxis and minibuses for mobility impaired.







Italy 

Florence
General public + special needs
Before SAMPO -  ??







Sweden Gothenburg
Special needs
Before SAMPO – PLANET booking and dispatch system controlling fleet of STS shared ride taxis 







Sweden Stockholm (Marsta)
General public
Before SAMPLUS – conventional bus service along a fixed route







Notes: 
1.
Changes in perceived service quality are on a scale from --- (significant deterioration) through 0 (no change) to +++ (significant improvement)

Table 3.5  Summary of costs and benefits at SAMPLUS demonstration sites

Special transport services (STS) for those with mobility impairments attract higher rates of subsidy in all markets.  These applications are therefore particularly attractive for telematics-based DRT, as it can provide for service enhancement and cost savings through the development of efficient route scheduling. 

The economic conditions prevailing in a country will also influence the money available (and therefore market potential) for telematics based DRT services.  In general, countries with fully developed economies are the most promising markets, having high to moderate levels of financing available for public transport funding and subsidy.  The transitional economies of Eastern Europe and the Former Soviet Union have some potential as markets (with moderate to low subsidies available for public transport), while developing countries tend to provide low or no subsidies.
3.4
Guidelines

Guidelines were developed during SAMPLUS to provide suggestions for those who wish to plan, develop and implement Demand Responsive Transport (DRT) service concepts in the future. These are widely available to interested orgainsations through the SAMPLUS Website at http://www.europrojects.ie/samplusmainweb, and are one of the main outputs of the project.

The Guidelines take into account not only issues related to the development and use of Intelligent Transport Systems (ITS) for technical support and management, but also the host environment related to DRT. This has been crucial since the experiences of SAMPLUS have shown that the development of telematics tools and applications cannot be separated from the political, juridical, institutional and organisational issues and frameworks. 

The SAMPLUS Guidelines describe the role of DRT services in public transport. Attention is paid to the special user groups and their needs. Needs to participate in society activities is seen as being important. However there are large groups of citizens that do not have access to adequate mobility with reasonable costs. There are several reasons for this: 

· no access to car

· no proper public transport services available 

· public transport services are of low frequency

· public transport services do not serve where the citizens need to go

· the user has impairments that restrict or prevent the use of public transport

· the existing services are not integrated with other transport services
It is evident that the conventional public transport cannot meet these challenges everywhere with reasonable costs.  

The SAMPLUS Guidelines give figures on the expected development of the population, which directly affects the demand for new public transport services. The future challenges for DRT are directly related to Common Transport Policy such as to make public transport more attractive and usable (for all user groups). On the other hand there are objectives related to the citizens’ participation and independent living which are becoming increasingly important and raising a lot of challenges. These objectives offer new possibilities for DRT. Public transport must become more flexible and better suited to meet the needs of its users. 

Although DRT services and related telematics have considerable potential, it must be remembered that they are usually introduced in areas or low demand periods which have been unable to support conventional services. Thus, the design and operation of the new DRT service concepts must be done carefully. The further development of DRT services offers both challenges and possibilities for the different actors. The public transport industry has possibilities to widen the cost effective integrated services.  The telematics suppliers, hardware and software, have new potential markets for their solutions and applications. The authorities can offer new flexible and cost effective public transport and related services for all citizens, including special groups.  

The Guidelines give guidance from the experience of SAMPLUS on the importance of institutional, juridical, organisational and operational issues. The juridical framework regulates the operational framework and has to be respected. The SAMPLUS partners have realised that there may in some cases be a need to alter the existing national transport policy and strategies for public transport. It has become clear in the SAMPLUS project that the institutional and organisational barriers are often greater than technological barriers. Thus a lot of preliminary work and negotiations are needed well in advance with all the parties involved before introducing the new DRT concepts.

Rapid technological development creates new opportunities. However in several cases the institutional framework, organisational and juridical issues are not able to match the technological development and opportunities. The following issues should be defined and cleared in the planning phase:

· juridical status of DRT
· potential operators and competitive situation

· potential buyers of the DRT service (the payers)

· impeding with other public transport modes and services

· pricing issues

· payment and ticket systems

· privacy protection issues

· operational area

· dispatching issues

· compulsory competing

· co-operation with different actors (public-private-partnerships)

SAMPLUS has identified the following main actors whose opinions, objectives and attitudes are important for DRT development work:

· passengers (customers/users of DRT services)

· transport service providers (operators)

· authorities (local, regional, national)

· important (active) destinations, including terminals 

These categories may include several groups and subgroups, sometimes with conflicting goals and objectives. The contracts of the DRT service between authorities and operators also have to be negotiated in time so that the operators can be prepared for future changes. 

The SAMPLUS Guidelines describe the impacts of DRT services and ITS on different actors. DRT may replace existing conventional services. In this case the effects are rather large. The users have to learn to use a totally new system, they have to get used to telematics, they have to learn the philosophy of DRT etc. Especially in the multi-modal and multi-operator environment DRT changes the existing public transport significantly. However, in other cases there have been no services available previously. The DRT concepts therefore offer totally new public transport services. In these cases it has normally been easier to introduce DRT, since there have previously been no other alternatives. 

It is very important to assess the expected impacts of DRT services beforehand and to certify that all the needed preparatory arrangements have been taken care of. In multi-operator environment the DRT operators, instead of normal competition, will in several cases co-operate with their normal competitors. The objective is to offer to citizens seamless, integrated public transport services with reasonable price. For DRT the multi-purpose vehicles are far more suitable than normal big buses, since they can use narrow and winding roads and their patronage levels are normally far better than those of big buses on similar routes, especially in rural areas. 

The introduction of DRT means inevitably some level of telematics. The ambition level affects naturally the level of telematics needed. Telematics itself is a tool and tools have to be cost effective. The end-users/passengers are the most important actors in DRT. Without passengers there will be no DRT services. There will be no operational or economical success in DRT, unless the passengers accept the system and trust it. SAMPLUS has shown that after the users have learned the system, found it to be reliable, and acquired the knowledge how to use it (including telematics), then they are quite satisfied with it. 

The operators and drivers in SAMPLUS have learned to use technology such as radios, mobile phones and on-board units with computers as normal tools. Within a few years there will be a new mobile phone generation that can be effectively used in the DRT services by the operators and the passengers. ITS has also impacts on the TDC personnel. The SAMPLUS project has concentrated on creating easier and better user interfaces for dispatchers. In some cases this has meant that the TDC systems are lighter and smaller than in SAMPO. The dispatchers have been able to define what elements and modules are the crucial ones for the satisfactory dispatching and booking service.  

One of the questions to be solved is the role of the TDCs. Will they be local, regional or national? Will they be linked with each other creating a service network? Will they be run by public transport operators, authorities, traffic centres or some other actors? It seems that these questions have no single answer today. The TDCs are trying to find their role, if there can be only one. Most likely there will be different types of TDCs.

The Guidelines present opinions and ideas for future activities and development of the DRT service concept. On the other hand they reports the risks and barriers in DRT and give hints how to overcome them.  They also includes a section for dissemination and industry awareness, and for training and support. 

The final main section of the SAMPLUS Guidelines provides a comprehensive checklist for DRT service development. It gives an overview of the DRT development process and goes through all the frameworks and issues affecting the DRT development. A lot of comments and hints are given to potential users to be taken into account in the future development of DRT services. Perhaps one of the most challenging and important issues here is the description of the contractual issues that should be taken into account. The issues that are to be taken into account and cleared include: 

· the amount of public transport operators in DRT services (one vs. several)

· the operational environment (free competition vs. totally regulated services)

· transport modes for DRT services (one vs. several modes)

· the level of subsidies (subsidised vs. commercially profitable)

· the modes and treatment of subsidy (subsidy may be used for operator to cover operator costs or to offer cheaper tickets and fares, subsidy can be channelled via selected operator/operators or via authority to all eligible)

· the party responsible for the public transport service and operations (local, regional, national authority, private operator/operators, no responsible party at all)

· juridical framework and factors concerning traffic and public transport

· financing instruments of DRT (who buys the services, who pays the subsidies)

· payment and ticket systems, clearing procedures

· operator contracts

4.
CONCLUSIONS AND FUTURE PLANS

4.1
Conclusions

The overall conclusion from SAMPLUS is that it significantly advanced the state-of-the-art in telematics-based demand responsive transport services.  In particular, it provided a large-scale extended evaluation of telematics-based DRT approaches, which were shown to have significant advantages in terms of transport service provision over more established techniques.  The extended evaluation and the general experiences from the project gave reliable results and led to guidelines which other potential users of telematics-based techniques can use to make their future implementation decisions. 

With respect to the detailed project objectives, the following more detailed conclusions were reached:

· The results of the SAMPLUS evaluation process showed that telematics-based DRT services could be economically viable within an appropriate operating environment.  They also showed that DRT could provide services that were well liked by passengers and operators alike, and that good levels of technical performance could be achieved.  In considering overall costs and impacts, all demonstration sites considered that the demonstrations systems and services were well justified in socio-economic terms and would continue to operate (and in many cases expand) beyond the end of SAMPLUS.

· SAMPLUS successfully demonstrated some telematics-based DRT functions for the first time – for example, Internet and interactive voice response technology for booking DRT trips.  Enhancements to DRT services and systems at the previous SAMPO demonstration sites were also successfully made, verified and demonstrated.  These provided high-profile showcases that are already enabling the market for telematics based DRT techniques to grow from its previous embryonic state.
· The transferability of technologies between sites and countries was demonstrated through the establishment of the Sweden Stockholm demonstration site using the Belgian RING software.

· Feasibility studies were completed at four new DRT sites, in Surrey and West Sussex (UK), in North Leitrim and West Cavan (Ireland) and at Nurmijarvi (Finland).  The results and the transfer of experiences from the demonstration sites led to three out of the four feasibility sites implementing new DRT services.

· The potential market for DRT services was assessed.  This confirmed that there was a viable market in Europe and elsewhere.  The most promising initial markets for telematics-based DRT are in developed countries with regulated transport markets.  However, there are also markets to be exploited in de-regulated environments in developed countries, and (in due course) in some countries with transitional economies.

· The experiences of SAMPLUS participants were distilled into Guidelines that can be used to guide future DRT users in the development of their systems.  These include a step-by-step checklist and emphasise the importance of early and detailed consideration of institutional, juridical and organisational issues.

· SAMPLUS facilitated the process of rapid market growth through extensive dissemination activities – including the SAMPLUS website, workshops, articles presentations and one-to-one meetings with potential new users.  A number of new DRT services were established in Europe as a result of contact with SAMPLUS sites.
4.2
Future plans

The SAMPLUS consortium members each aim to exploit the results of SAMPLUS, in a number of key areas.  These are summarised below.

· The SAMPLUS demonstration site authorities and operators will continue to operate the SAMPLUS DRT services and systems.  They also plan to develop them further, both in a technical sense and in terms of service provision to the travelling public.  Some of the operators are looking to provide similar services in many other areas nationally and on European level. They expect to be able to satisfy obligations for personal mobility and participation in society at lower cost through more widespread deployment of DRT service concepts and related telematics.

· The SAMPLUS feasibility site authorities in the UK, Ireland and Finland are moving forward with DRT service implementation.  These sites have been able to learn from the other SAMPLUS sites and there are good opportunities to transfer technologies and applications from the other sites.

· Some participants expect to be able to commercially provide support services such as Travel Dispatch Centres, booking and reservation services, traveller information services etc. 

· Industrials within the consortium expect to be able to market and sell the core and value-added technology products such as communications devices, in-vehicle display units, location devices and fare collection equipment. They had already been able to get feedback from the experiences in the SAMPO project, and from SAMPLUS there has been valuable additional input and feedback for the technology providers. 

· Industrials and consultancies in SAMPLUS expect to be able to market and sell software products developed within the SAMPLUS project such as travel dispatch centre managers, vehicle and resource optimisers, fare collection applications, booking and reservation software, administration systems and integration software. 

· Consultancies, universities and authorities are able to use the know-how and validation information gained in the SAMPO and SAMPLUS projects to get additional and more fine-tuned information of the service concept as a whole and especially telematics within the service concept. This information is valuable for both further research and for commercial consultancy in future projects involving DRT and related systems. 

· Integration of DRT services within national transportation policies is a particular exploitation goal for some participants who have participated in both SAMPO and SAMPLUS.  For example, this is a Finnish national exploitation goal. The DRT must be a seamless part of the public transport system, and during SAMPLUS the Finnish participants have been trying to find the friction areas and gaps between the old public transport ways and DRT.
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