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Executive Summary

The global objective of the CityMobil project is to achieve a more effective organisation of urban
transport, resulting in a more rational use of motorised traffic with less congestion and pollution,
safer driving, a higher quality of living and an enhanced integration with spatial development.

For this aim, four different technologies will be tested and evaluated in the project:

e Personal Rapid Transit (PRT): a transport system featuring small fully automatic vehicles on
dedicated tracks for the transport of people.

e CyberCars: fully automated vehicles which are allowed to operate on any road infrastructure,
although at low speed if there is a possibility for them to encounter fixed or moving obstacles.

¢ High Tech Buses: buses on rubber wheels, running for part of their route on guideways, and
operating more like trams than like traditional buses.

e Dual-mode vehicles: advanced city vehicles with a cybercar capability. This means that the
vehicles can be driven either manually (with driving assistance) or in full automatic mode in
specific areas or conditions. This is particularly interesting for car-sharing operation to move the
empty vehicles when and where needed. The vehicles can move fully autonomously on a
dedicated lane (as a cybercar) or can be moved in a platoon with a single driver.

The demonstration, the showcases and the city studies involved in the CityMobil project have to
provide a data collection for the evaluation of their feasibility and performances. In such way it is
possible to evaluate the results, linked to the introduction of the new technologies proposed in the
project, in terms of advantages for the users and improvement of new transport scenarios. Three
different evaluation phases are required for each site: initial evaluation, ex-ante evaluation, and ex-
post evaluation.

The sites are very different from one to another and are in very different development stages. Most

of the data required for the evaluations are yet to be collected and will be collected on the basis of

the measurement plan of each site. However some measurements have been started and others
have been completed, thus it has been possible to do different analyses on their results.

This deliverable is the first part of a whole deliverable which will be done once the data of all the

sites involved in the CityMobil project will be available. It represents an intermediate evaluation of

the data analysed; the second part will allow a more detailed evaluation on the basis of more data.

The report is organised in three main sections.

The first section reports the evaluation plans of six sites involved in the CityMobil project:

Castellon (demonstration based on High Tech Buses)

Heathrow (demonstration based on Personal Rapid Transit)

Rome (demonstration based on Cybercars)

Daventry (showcase based on Cybercars)

Genoa (showcase based on Dual-mode vehicles)

La Rochelle (showcase based on Dual-mode vehicles)

For all of them, the evaluation plans have been presented as subdivided in three parts:

e Site description

¢ Indicators to be measured and methods to collect them

¢ Measurement plan

Concerning the sites, 47 indicators have been planned to be measured for the Castellon
demonstration, through focus groups evaluation methodology, measurements, simulations, and
experts"™ opinions.

The Heathrow demonstration requires 46 indicators to be measured, and the measurement

methods are: trials, simulations, interviews, shuttle bus surveys, system measurements and other
methods.

With regards to Rome demonstration, the indicators selected to be measured are 59, through

i ntervi ews, surveys, measur ement s, caad obtairling dafao n s ,

about the costs directly from the system provider and the Mobility Agency of Rome.



The three showcases analysed, Daventry, Genoa and La Rochelle, adopt the same methods to
measure the indicators selected, which are 36 for Daventry and 40 for both Genoa and La
Rochelle. Such methods are: user interviews, interviews to people installing and managing the
system, experts® opinion,,dwe measutements and chlcutatyosst e m) | o

The second section reports the evaluations done at the present stage.
They have been done in three sites:

e Castellon
¢ Rome
e Daventry

In Castellon the evaluation has been done on the basis of the focus groups evaluation
methodology.

A qualitative evaluation of the acceptance, quality of service and social impacts indicators, plus four
transport patterns indicators and four specific indicators has been done by assigning them a weight
(indication on the importance assigned by the potential users to the various aspects of the system)
and a performance rating (average evaluation by the users).

Three possible evaluations have been provided both for weights and performance ratings: high,
medium and low.

Concerning the weights come from the focus groups, all the five acceptance indicators measured
(usefulness, ease of use, reliability, integration with other systems and user willingness to pay)
have been evaluated as high; three of the quality of service indicators (information availability, user
satisfaction with the ticketing and perception of safety) have been evaluated as high and the
remaining two (information comprehensibility and perceived comfort) as medium. One social
impact indicator has been measured (access times for mobility impaired users) and evaluated as
medium. The four transport patterns indicators measured have been evaluated by assigning them

specific meanings: total passengerk m travell ed meaning “operation
journey time meaning “fast, speed”, average wai't
journeytimevar i abi |l ity meaning “punctuali ashigh. Al of t h

The four indicators specific of the Castellon demonstration were: route/path, perception of energy-
efficiency, perception of noise, perception of environment-friendliness. The first two have been
evaluated high, whereas the remaining two low.

The performance ratings have been calculated for seven indicators: usefulness has been
evaluated high, integration with other systems, perceived comfort and perception of energy-
efficiency have been evaluated medium, and route/path, perception of safety and access times for
mobility impaired users have been evaluated low.

In Rome the ex-ante evaluation of the available data has been done through:

e 323 interviews with potential users

e Surveys in six different days collected directly in the P1 car park

e Experts*” opinion and data about vehicle and sy
provider and the Mobility Agency of Rome

On the basis of such data collections, two steps of evaluation have been done: the first concerning
the acceptance, quality of service and social impacts available indicators analysis, based on the
weights and performance ratings calculation procedure adopted for Castellon, and the second
calculating the reference case, the threshold for success and a first quantitative evaluation for all
the available indicators.

In the first step, the indicators collected thorough interviews have been classified on the basis of
their importance. Concerning the user acceptance, they are (from the most important to the less
important): usefulness, ease of use, reliability, integration with other systems and user satisfaction
for the on demand system. With regard to quality of service: information availability, information
comprehensibility, perceived cleanliness, perceived comfort, perception of safety, fear of attack and
perceived level of privacy. For what concerns the social impacts, access times for mobility impaired
users has been considered more important than incidents. The performance rating has been
calculated only for usefulness (94%) and for one of the indicators specific of the Rome



demonstration, illegal parking tendency (62%), representing the average of the positive answers to
the related questions done in the interviews.

According to the weights calculated, in the second step of evaluation the threshold for success for
acceptance, qguality of service and soci al [
complement to the mean value of the rank.

Considering the surveys in the P1 car-park and the interviews collected, the user behaviour
indicators (specific of the Rome demonstration) and three transport patterns indicators have been
evaluated. Concerning user behaviour, a mean value of about 1200 cars (and more than 2600
people) access at the moment the car-park (with a mean parking time duration of more than 2
hours and half), but such value will become 2300 (corresponding to more than 4800 people) once
the CTS will be installed. The 1800 cars presently illegally parked will become about 700 according
to the interviews. 1200 people at the moment use the train to come to the Rome Exhibition.

With regards to the three transport patterns indicators evaluated, the first quantitative evaluation of
induced mode changes in the other segments of the journey showed a shift of 60% of people using
at the moment the private car to reach the exhibition to use the train to reach it once the CTS will
be operating: such value is however inaccurate because of the overdone expectations of the
potential CTS users. More than 3200 is the total number of passenger-km travelled per day and
more than 14000 trips/day have been calculated.

Concerning the financial and economic indicators, according to the data provided by CTS provider
and the Mobility Agency of Rome on the costs for the system, the start-up costs of the system
calcuatedar e 3300000€ and the operating costs ar
revenues, the Net Present Value of the Cost-Benefit Analysis (CBA) of the system with a time
horizon of 10 years is about -7 0 0 0 O Ot §obs provided at the demonstrations site evaluated
are 2, and the jobs increase induced at the manufacturers are 7.

From the experts” opinion, five technolrovgledctel
system, once certified, can fail less than 2 times/year, with no more than 3 days/year of service
stop. The vehicles can fail less than 6 times/year, with no more than 7 days/year of stop. No
accidents with damages for the users are allowed, and the only kinds of accidents allowed are
minor problems in the interaction between the system and the users and minor vehicle technical
problems.

In Daventry the ex-post evaluation has been done.

Two data collection parts have been done: the first concerning the acceptance and quality of
service indicators analysis, based on the weights and performance ratings calculation procedure
adopted for Castellon and Rome, and the second evaluating the costs linked to the showcase.

Concerning the acceptance, the order of importance is: ease of use, usefulness, reliability, user
willingness to pay.

With regards to quality of service, the order is: perception of safety, perceived comfort, fear of
attack.

The costs linked to the show case have been subdivided in two parts, one made by the showcase
itself and the other due to the conference considered in the showcase. The total amount foreseen
is about 85000€, excluding the VAT.

The third section of the report regards the cross-comparisons and the findings, and is divided in
three parts:

e User acceptance
e Transport patterns
e Financial and economic impacts.

The user acceptance comparisons are based on the weights and performance ratings calculated
for the acceptance, quality of service and social impacts indicators of the three sites evaluated.

Even if the evaluations have been done in different phases site by site and in some sites not all the
indicators have been evaluated, from the comparisons usefulness and ease of use resulted the
most important acceptance indicators, whereas reliability was always after them. Inside quality of
service indicators, two of them have been evaluated in all the three sites: perceived comfort, which
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has been never considered as the most important but showed a medium relevance, and perception
of safety, the most important in Daventry, highly considered in Castellon, but lowly considered in
Rome. No social impacts indicators have been evaluated in all the three sites, however the most
important in the sites in which it has been evaluated seemed to be the access time for mobility
impaired users.

Concerning transport patterns indicators, no cross-comparisons have been done because they
have been collected in Castellon in a qualitative form, whereas in Rome they have been
calculated. However, the total number of passenger-km travelled have been evaluated as very
important in both of them.

For the financial and economic impacts, calculated for Rome and Daventry, different kinds of
values have been obtained.

In Rome a financial cost-benefit analysis with a 10 years time horizon has been done: the cash
flows considered were 3300000€ as i nvest ment c
25000€/ year TBheNetFresantriValie shtained from these figureswas-7 000 0.0 0 €

In Daventry a first rough evaluation of the money required for the showcase making and for the
conference included in it has been provided. The costs outcome were 8 5 0 0 Without(VAT).

Both for transport patterns and financial and economic impacts, the complete comparison will be
done in the second part of the whole deliverable, once a more detailed evaluation will be done on
the basis of the complete data collections.
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Field trial A ex-ante evaluation report

1 Introduction

The objective of the CityMobil project is to contribute to a more effective organisation of urban
transport, resulting in a more rational use of motorised traffic with less congestion and pollution,
safer driving, a higher quality of living and an enhanced integration with spatial development. In
order to achieve this objectives advanced concepts for advanced road vehicles and passengers
are developed. Furthermore new tools for managing the urban transport are introduced and
barriers that are in the way of large-scale introduction of automated systems are removed.

The demonstration, the showcases and the city studies involved in the CityMobil project have to
provide a data collection for the evaluation of their feasibility and performances. In such way it is
possible to evaluate the results, linked to the introduction of the new technologies proposed in the
project, in terms of advantages for the users and improvement of new transport scenarios. The
evaluations have to be done according to the MAESTRO and CONVERGE methodologies,
considering three different evaluation phases: initial evaluation, ex-ante evaluation, and ex-post
evaluation.

This deliverable ist he f i r st p aof d whlendelivezathle Whigh Will be done once the

data of all the sites involved in the CityMobil project will be available. It represents an intermediate
evaluation, whereas the second part (named “B") w
of more data.

In the first section of this deliverable the evaluation plans of the three CityMobil demonstrations
(Castellon, Heathrow and Rome) are reported, together with the evaluation plans of Daventry,
Genova and La Rochelle showcases.

The second section reports the evaluation yet done: for Castellon the evaluation considered has
been done through the focus groups, for Rome there has been done the ex-ante evaluation,
whereas Daventry has been evaluated in the ex-post phase.

The third section reports the cross-comparisons and findings done, considering the different
phases of the evaluation done.

The last section of the deliverable reports the next evaluation steps, in terms of those showcases
and city studies which will be analyzed in the part n a me d and Bf those data now lacking but
still to be collected.

Three annexes with the entire evaluation plans for the three demonstrations are reported at the
end of this deliverable.



2 Evaluation Plans

2.1 Castellon

2.1.1 Site description

Thanks to the tourist label "Costa Azahar" the seaside of Castellén is one of the fastest growing
areas in the Valencia region - in 2004 the Region of Valencia received more than 20.7 millions of
tourists, which means more than four times the population of the region.

In order to keep up with this growth, thousands of new houses — mostly second residences for both
locals and European long-term residents- are being built and public transport is a key part of the
new infrastructures to be developed. In this context, a new airport is under construction in
Castellon ant the Regional Government of Valencia has already stressed the strategic importance
of the city of Castell6n and its metropolitan area.

In order to tackle these challenges a number of interventions are planned, among which the
current pilot plays a key role. The first line of the advanced transport system — northern corridor -
will provide service to the University Jaime |, the historical centre of the city, the important
settlements in the seaside and the beach in Benicassim, an important tourist resort located 20
kilometres north. The layout of this line will connect therefore the main centres of mobility:
University, Intermodal Station, historical centre, commercial centres, Port and beaches. In a
second phase, a second line — southern corridor, not foreseen within the current scope of CityMobil
- will also connect the south of the metropolitan area (Almassora, Vila-real, Burriana).

The guided bus/tramway system to be implemented in the Castellon demonstrator provides a lower
cost alternative to light rail while having the advantages of dedicated rights of way. It is based on
the use of buses on rubber wheels, running for part of their routes on guideways, and operating
more like trams than like traditional buses.

While totally separate rights of way can be provided, most currently available proposals envisage
providing guideways solely where buses need to bypass congestion. This can be achieved with
minimal space requirements; the guideway need only be 3m wide, and is only needed in the
direction in which congestion is experienced. Specially equipped buses can then operate normally
on the rest of their routes, hence providing much more extensive suburban coverage than light rail.
These systems have a number of advantages, including the increase of reliability, speed and
accessibility to bus services, and the reduction of road congestion.

Guided vehicles systems involve taking the steering of the bus off the bus and away from the bus
driver for all or, as in the case of Castellon, part of the route. In doing so, they eliminate the need to
allow for any lateral movement of the bus within a lane of traffic. A bus is generally approximately
2.5m wide, but a bus lane is usually 3.75m or even 4m wide to allow for this lateral movement. A
guided bus system, therefore, provides opportunities to implement dedicated busways where road
space is in short supply and, hence, where conventional bus lanes could be impractical.
Furthermore, it also provides opportunities —by means of automated docking- to improve physical
access to the bus by minimising the vertical and horizontal gaps between the bus stop and the bus.

The Castellon demonstrator will provide for considerable flexibility in operations. A suitably adapted
bus/tramway could travel on a guideway where this is available but could also travel on any other
part of the road network as required, something specially useful in the city centre.

In this context, the Castellbn demonstration will make use of electrical traction vehicles with
guidance systems to circulate over a reserved platform. The vehicles will be powered through a
tramway catenary, having in addition another secondary power supply system —possibly based on
the use of batteries - to be used in the historical centre of the city, where it is not possible to have
an aerial power supply system.

2.1.2 Indicators to be measured and measurement methods

47 indicators have been planned to be measured: Usefulness, Ease of use, Reliability, Integration
with other systems, Cost, User willingness to pay, Authorities willingness to pay, Availability of



information, Comprehensibility of information, Ticketing user satisfaction, Perceived cleanliness,
Perceived comfort, Perception of safety, Induced mode changes in the other segments of the
journey, Access times for mobility impaired users, Driver workload, Vehicle occupancy, Journey
time variability, Total delay per trip, Accident levels, Incident levels, Daily consumption, Energy
Efficiency (KWh/pkm), NOx, NOx, PM,, and/or PM,s, CO, CO,, Lpen and Lpgn, LOSS of green
space from construction, Total land use change, Docking accuracy, Failure rate, Mean time
between failures, Mean time to repair, Track construction and civil works costs, Vehicle
acquisition/construction costs, Control systems and apparatus costs, Personnel costs, Vehicle
maintenance costs, Track and civil infrastructures maintenance costs, Operating revenues,
Perceived public subsidies, Jobs provided at the demonstration site, Jobs increase induced at the
manufacturers, Net Present Value, Internal Rate of Return.

The indicators can be classified according to their measurement method in: Focus groups
indicators, Measurements/Simulations indicators and Experts opinion.

Focus groups Indicators

Most of the indicators in Castellon demonstrator can be measured using the focus groups
evaluation methodology.

For the evaluation of the indicators focus groups representing different types of passenger and
other related groups have been identified.

Passengers groups were composed considering the following affected communities:
¢ University students, professors and employees

¢ Heads of household
¢ People working and/or living in the neighbourhood

¢ People conducting mobile work in the area (e.g. janitors, cleaners, shop assistants,
messengers)

o People visiting the area due to work-related purposes
¢ Elderly passengers

¢ Passengers with different disabilities

e Children

Focus groups interviews encompassed issues concerning safety and security, accessibility and
travelling comfort, usability, attractiveness and image impacts, willingness to pay for the service,
preferences for information and ticketing services, and preferences for the service concepts.

In addition, facility owners, employers, shopkeepers, travel agencies and public and private
transport operators in the area were assessed from another approach, they are asked about
vehicle design, human - machine interface design and planning of the infrastructure.

Using this evaluation methodology the following indicators will be evaluated: Usefulness, Ease of
use, Reliability, Integration with other systems, Cost, User willingness to pay, Authorities
willingness to pay, Availability of information, Comprehensibility of information, Ticketing user
satisfaction, Perceived cleanliness, Perceived comfort, Perception of safety, Induced mode
changes in the other segments of the journey, Access times for mobility impaired users, Driver
workload.

Measurements/Simulations

The indicators to be collected through measurements or simulations are: Vehicle occupancy,
Journey time variability, Total delay per trip, Accident levels, Incident levels, Daily consumption,
Energy Efficiency (KWh/pkm), NOx, NOx, PM,, and/or PM,s, CO, CO,, Lpen and Lyign, LOSs of
green space from construction, Total land use change, Docking accuracy, Failure rate.

All of them have to be measured on-field or simulated by considering their values each time the
system is working and by inserting them in a log, in order to have a log book for each indicator.
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Experts opinion

The rest of indicators corresponding to the Economic and Financial impacts evaluation categories,
have to be measured by means of expert opinion. Those indicators are the following: Mean time
between failures, Mean time to repair, Track construction and civil works costs, Vehicle
acquisition/construction costs, Control systems and apparatus costs, Personnel costs, Vehicle
maintenance costs, Track and civil infrastructures maintenance costes, Operating revenues,
Perceived public subsidies, Jobs provided at the demonstration site, Jobs increase induced at the
manufacturers, Net Present Value, Internal Rate of Return.

2.1.3 Measurement plan

The ex-ante measurements for the Castellon demonstration have already started with the focus
groups and will go on when the Castellébn System starts working.

The Castellon demonstrator was planned to begin working by the beginning of October 2007. From
this moment most of the indicators will be able to be measured in situ. Furthermore, focus groups
will be studied again in order to do ex-post analysis of the indicators previously measured, this ex-
post analysis will allow the comparison and evolution of the measured indicators before and after
the system operation.

2.2 Heathrow

2.2.1 Site description

The Heathrow Airport Pilot PRT (Personal Rapid Transit - a transport system featuring small fully
automatic vehicles on dedicated tracks for the transport of people, with one person or one group of
people per vehicle) Scheme has been commissioned and financed by the owner BAA (originally
the British Airports Authority), now owned by the Ferrovial Group. This follows an extended period
of analysis of alternatives to provide the key landside transport needs of the airport. BAA
concluded that all existing forms of public transport were unsuited to meeting their key
requirement, on the grounds of cost or inflexibility or both. BAA have concluded that the only
transport solution which can meet their future needs is a PRT network.

BAA are financing the system in two ways, by a major contract with ATS to install, integrate and
commission the ULTra PRT system, and secondly by making a substantial investment in ATS
which pays for the development of a full production system. The CityMobil programme will also
make some contribution to the provision of the Pilot scheme.

CityMobil will monitor the performance of the scheme and fund some aspects of PRT beyond the
scheme itself, with the aim of achieving an evaluation of the operation of PRT which can then be
applied to other potential installations.

The scheme will carry passengers arriving at the Business Car Park to the new Terminal 5 Building
which will open in March 2008,. There will be 3.9 kms of dedicated one-way guideway, collecting
passengers from four two-berth stations in the car park, transporting them along an elevated dual-
guideway mainline section which skirts the perimeter of the airport and terminates in a four-berth
station on the third floor of the multi-storey short-term car park alongside the Terminal Building.
The system will be served by 16 small four-seater battery-electric vehicles, controlled
automatically. Except where there are sudden large peaks in arrivals, passengers will find a
vehicle already waiting to collect them at the stations, and there will be little or no waiting. The
scheme is intended as proof of concept. Once it is demonstrated to operate satisfactorily, reliably
and safely, BAA intend to expand the network to serve business, public and staff car parks along
the entire northern edge of the airport, plus car hire offices and hotels, and link them through a
tunnel to Terminals 1, 2 and 3 in the Central Terminal Area.

Following some delays in contracting subsequent to the new ownership of BAA and the airport, the
ULTra PRT scheme is now expected to begin public operation about a year after the opening of
Terminal 5. The initial operation of the car park to Terminal link will use buses. This has particular
attractions for the CityMobil programme, since this provides the opportunity of a direct one-to-one
comparison of the passenger satisfaction and benefits of the two different modes.
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2.2.2 Indicators to be measured and measurement methods

46 indicators have been planned to be measured: usefulness, ease of use, reliability, user
satisfaction for the on demand system, user willingness to pay, information availability, information
comprehensibility, ticketing user satisfaction, perceived cleanliness, perceived comfort, perceived
level of privacy, perception of safety, fear of attack, overall perceived performances, average
journey time per OD pair, journey time variability, total delay per trip, average waiting time, waiting
time variability, access time for mobility impaired users, accidents level, incidents, total
passenger-km travelled, total number of trips, daily consumption, effective system capacity, energy
efficiency, NO,, PMy, and/or PM, s, CO, CO,, Lpen and Lyigni, l0Ss of green space from construction,
track construction and civil works start-up costs, vehicle acquisition/construction start-up costs,
control system and apparatus start-up costs, personnel costs, vehicle maintenance costs, track
and civil infrastructures maintenance costs, control system maintenance costs, net present value,
internal rate of return, induced regulation procedure changes, failure rate, response time, accuracy.

Six different procedures have to be adopted to measure all those indicators.

EDICT trials

Previous research as part of the EDICT project (TTR, 2003b) has looked at user acceptance of the
ULTRA system using focus groups and questionnaires. This provides a baseline set of data on the
user acceptance of the system, albeit in a different context. For example, all respondents found the
system very easy or easy to use. The approach adopted in EDICT was for a series of focus groups
with self completion questionnaires.

Assessments on all passenger survey questions will be conducted using a five point Likert scale.
The minimum threshold for success is that respondents view the system positively (i.e. rate the
system better than neutral on the scale).

Simulation

ATS has developed a simulation model which provides estimates of journey times and wait times
at any given demand. Journey times will be obtained from the operational data, but mean wait
times are best obtained from the simulation assuming random arrivals but variable demand levels
through the day. The simulation will also be used to further estimate the potential impacts of the
larger proposed system design.

Interviews

The term , |l nter vi ekansdfora cmbinatiendof appsoaches thdt wilt e used to
capture data on the performance of the shuttle bus and PRT systems. As discussed in 4.3.1 a
combination of focus groups and self completion questionnaires was used in the EDICT evaluation.
Focus groups allow a more in-depth analysis of the key benefits and problems of systems than
guestionnaires and are more cost effective than interviews. Self completion questionnaires will also
be administered for users of the shuttle bus and PRT system. A final decision on the combination
of qualitative and quantitative analysis has yet to be taken but the questionnaire sample sizes will
be sufficiently large to test the differences between them with and without PRT scenarios. The
decision on the sample will therefore be taken within a couple of months of the shuttle bus service
commencing operation (mid-2008).

Shuttle Bus Surveys

The operational characteristics of the shuttle bus will need to be determined using traditional traffic
count techniques (waiting time and boarding time surveys) and possibly number plate recognition
for journey time estimation. The surveys will be conducted over a one week period selecting
several times of the day and days of the week to ensure that the findings can be extrapolated to be
representative of the whole week. Bus services at Heathrow are sub-contracted and the financial
data, and perhaps other data, will be commercially confidential to the operator and unavailable to
ATS. It will be necessary to make indirect estimates of some of the required data.

System Measurements

The ULTra system will automatically log data on transport patterns and system performance.
Additional local indicators on system performance may be proposed for inclusion in the evaluation
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following the introduction of the ULTra system as seems appropriate. A substantial time series of
data will therefore be available on all of the indicators listed. To enable a direct comparison with the
ex-ante evaluation of shuttle bus performance a week long survey period will be used to estimate
some of the parameters (such as journey times). Other parameters (such as failure rates) require a
longer time series for meaningful calculation. Of course, as the system data is logged anyway it will
be possible to use the longer time series data set for comparisons and for further manipulation.

Other

Cost information will be provided by ATS. In widescale application it is expected that PRT will justify
itself in terms of operating cost over the shuttle bus service, taking account of time savings of
passengers, but this may not be true of a small-scale pilot operation, especially at first when
overstaffing may be required to guard against teething problems. The costings used in such
calculations will have to be carefully derived to transparently show how one-off costs associated
with this being a pilot scheme have been removed.

2.2.3 Measurement plan

Terminal 5 is scheduled to open to the public in March 2008. The expected operational start date
for the PRT system is now spring 2009. This provides a window of about a year for the ex-ante
evaluation of the shuttle bus system. The ex-ante evaluation will therefore be completed in Autumn
2008. The date is yet to be formally agreed with BAA but is anticipated to be September or
October. Data collection for the ex-post evaluation will commence on system launch. However, the
principal shuttle-bus PRT comparison will be based on an ex-post system evaluation week
conducted in the same period of 2009.

2.3 Rome

2.3.1 Site description

Rome is building a new exhibition centre to replace the old one. The old one is currently inside
Rome with big problems of parking, public transport and with a limited exhibition area. The new
one aims to become one of the important European exhibition areas.

It is located in the direction of Fiumicino airport (the main international airport of the city) on the
west side of the city 3 km outside of the outer ring road and 16 km away from the city centre, along
the airport highway and railway link.

In front of the building, there is a car-park with about 2500 car-slots. The building can be reached
not only with the private car, but also with the train by using the railway from the Fiumicino Airport
to Rome (FM1). The distance between the railway station and the nearest building entrance is
about 500 metres.

The transport system that will be the core of the Rome demonstration will serve the car-park with
two objectives:

e To improve vVvisitor s ingsaforpeoglesconing byicar,y t o t he bui

e To eliminate the shuttle, which would be needed to serve the farthest car-slots.

A further objective in the longer term is to demonstrate the economic viability of automated
systems for providing an effective feeder transport service; if successful, similar systems are
expected to cover the feeder public transport needs for the new housing currently under
construction along the railway and toward the airport.

The car-park capacity with the initial design is 2500 car-slots. Visitors park their cars in the slots
without any order searching for a free place at their arrival. However there are parking zones inside
the car-park about 600-700 metres distant from the building entrance, meaning that some people
would need to walk for more than 10 minutes to reach the exhibition, and to return to their cars. In
such cases, it is common experience in Italy, to park illegally in the proximity of the entrance rather
than use parking spaces. In order to avoid this problem, the car-park has been re-designed
introducing a “Cyber cap visitors bneeotliek have e tharearsiand ta

bring them to the building entrance. Once they

returns them near to their cars.
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The main features of the new system car-park —“ Cy ber car net work are:

e A “car corr i do-pdrk toaatlow war dwnersht@ reachathe slots, which they have
been addressed at the car-park entrance gate;
e A central “Cyber car ceoright witd five Vertical joimed carridoes tol senfet

all the car-park;
e Car-slots for impaired mobility people cars near the entrance of the building.

I n this confi gumsdédt isegnegatednand tHe Ggxbmem alaved speed is 30 km/h
(according to CyberMove results, see reference list). Furthermore this new configuration avoids
congestion problems due to the absence of [
parking-search traffic, because each car is addressed to a specific slot at the car-park entrance
gate.

At the two car-park entrances, there are automated gates: once a car enters, the driver states how
many passengers there are in his/her car and receives a ticket which shows in which car-slot

he/ she has to par k. ri"mmeehiactled yi sa s'eCytb etra at he

nearest to the car-slot and is waiting there for the visitor to arrive at their designated parking slot.

The new configuration of the car-park has 3,000 car-s| ot s . The total | e
networkis 2.2km.20-pl ace “ Cybercar” vehicles have been

The system will provide a fully on-demand service, and vehicle reservation will be integrated with
the car-park management; each time a car enters the car-park-gate it receives the number of the
slot where to park and an automated vehicle is called to wait for the car occupants at the right stop.

These features contribute to the achievement of four different objectives:
e Improvements in transport performance.

¢ Increased public acceptance of public transport services.

e Proof of financial viability.

e Demonstration of the technical maturity of the technology.

2.3.2 Indicators to be measured and measurement methods

59 indicators have been planned to be measured: usefulness, ease of use, reliability, user
satisfaction for the on demand system, integration with other systems, information availability,
information comprehensibility, perceived cleanliness, perceived comfort, perceived level of privacy,
perception of safety, fear of attack, induced mode changes in the other segments of the journey,
total passenger-km travelled, total number of trips, vehicle occupancy, average journey time per
OD pair, journey time variability, total delay per trip, average waiting time, waiting time variability,
interchamge time, effective system capacity, access time for mobility impaired users, incidents,
daily consumption, energy efficiency, NO,, PM;o and/or PM,s, CO, CO,, Lpgn and Lpigni, loss of
green space from construction, track construction and civil works start-up costs, vehicle
acquisition/construction start-up costs, control system and apparatus start-up costs, personnel
costs, vehicle maintenance costs, track and civil infrastructures maintenance costs, control system
maintenance costs, operating revenues, perceived public subsidies, jobs provided at the
demonstration site, jobs increase induced at the manufacturers, net present value, internal rate of
return, induced regulation procedure changes, failure rate, mean time between failures, mean time
to repairs, log of obstacle avoidance procedures, log of emergency stops, speed profiles, car
accessing P1, people accessing P1, P1 parking time duration, cars illegally parked, illegal parking
duration, people coming by train.

Interviews

The user acceptance indicators (usefulness, ease of use, reliability, user satisfaction for the on
demand system and integration with other systems) and the quality of service indicators
(Information availability, information comprehensibility, perceived cleanliness, perceived comfort,
perceived level of privacy, perception of safety and fear of attack) have to be measured through
user interviews, both in the ex-ante phase and in the second ex-post phase. No interviews have to
be done in the first ex-post phase.
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In the ex-ante phase, the interviews will be done to the users by asking them on how they think the
new system will be once it will be operating.

The results of such interviews will be used to derive the threshold for success of each indicator,
which will be used in the second ex-post analysis.

The sample size required is 250 interviews.

Such interviews have to be divided between the two possible situations in which the system can
work: peak and off-peak.

When the vehicles run continuously on the network, the system is considered to be in the peak
situation, whereas when the system works on-demand and the vehicles do not run continuously it
is considered to be in the off-peak situation.

The total number of interviews required have to be divided between peak situation and off-peak
situation according to the tolerance, in order to have up to 150 interviews with a minimum of 100
per each situation.

Surveys

Two of the user behaviour indicators, illegal parking duration and people coming by train, have to
be measured only through surveys.

A first survey in the ex-ante phase will provide the first reference case, a second survey in the first
ex-post phase will verify if the reference case is the same or if it changed (in this case the last
reference case will be considered as definitive), and a last survey will provide the final quantitative
evaluation in the second ex-post phase.

Another indicator, Noise Lgen and Lngn, has also to be measured only through surveys, but the
categories of values obtained are phase by phase different from the previous two indicators.

Interviews + Surveys + Measurements

One user behaviour indicator, car accessing P1, and one transport patterns indicator, induced
mode changes in other segments of the journey, have to be measured through interviews, surveys
and measurements in order to have all the required values.

The measurements will be continuous, because once the automatic car-park management system
will be operating complete data about such two indicators will be available.

Surveys + Interviews

Two other user behaviour indicators, people accessing P1 and cars illegally parked, have to be
measured through surveys and interviews.

Surveys + Measurements

One of the user behaviour indicators, P1 parking time duration, has to be measured through
surveys and measurements.

Surveys + Calculations + Simulations + Measurements

Two system use indicators, total passenger-km travelled and total number of trips, have to be
measured through surveys, calculations, simulations and measurements, subdivided in different
phases of the demonstration study.

Simulations + Measurements

The last system use indicator (vehicle occupancy), all the system performances indicators
(average journey time per OD pair, journey time variability, total delay per trip, average waiting
time, waiting time variability, interchange time, effective system capacity), the two energy indicators
(daily consumption and energy efficiency), the three toxic emissions indicators (NOy, PM and/or
PM,s, and CO), the climate change indicator (CO,) and the last technological success indicator
(speed profiles), have to be measured through simulations and measurements.
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Expert opinion + Measurements

Two indicators, access time for mobility impaired users and incidents, require expert opinion and
measurements.

Measurements

The loss of green space from construction indicator values have to be provided only through
measurements.

Data provided by ATAC

The indicators concerning the start-up costs (track construction and civil works, vehicle
acquisition/construction, control systems and apparatus), three of the operating costs indicators
(personnel, track and civil infrastructures maintenance, car-park control system maintenance) and
the operating revenues indicator have to be directly provided by ATAC.

Data provided by CTS provider

The same procedures reported for the indicators provided by ATAC have to be adopted for the two
operating costs indicators (vehicle maintenance and CTS control system maintenance) which have
to be provided directly from the CTS provider.

Calculations

Perceived public subsidies, net present value and internal rate of return are the three indicators to
be measured only by calculations.

The calculations will be directly done on the basis of the costs provided by ATAC and CTS provider
in the different phases.

Expert opinion + Data provided by ATAC

The jobs provided at the demonstration site indicator will need expert opinion and data provided by
ATAC.

Expert opinion + Data provided by CTS provider

The jobs increase induced at the manufacturers indicator will need expert opinion and data
provided by CTS provider.

System certification
The induced regulation procedure changes will need the system certification.

Expert opinion + Data provided by CTS provider + Measurements

All the technological success indicators, with the exception of speed profiles have to be measured
through expert opinion, data provided by CTS provider and measurements.

The measurements will be the first values automatically collected through the CTS management
system.

2.3.3 Measurement plan

The ex-ante measurements for the Rome demonstration have been started on September 1%,
2007 and the deadline for their completion is October 31*, 2007, because the CityMobil consortium
has established the end of February 2008 as the deadline for the completion of the deliverable
5.2. 1a, namedantFe ed daltuatiilorexstudy report?’

As discussed and established in the CityMobil Board meeting on July 2™, 2007, the demonstration
of Rome will work in two different phase: the first with two vehicles circulating on the network, and
the second with other four vehicles circulating.

The first phase will start on November 1%',2008, when the first two vehicles will be delivered and
the tests will start.

This will be the start of the ex-post phase: the indicators will be collected during the tests and the
evaluation will be made on the system operating with two vehicles.

After one year, on November 1%',2009, the homologation procedures will begin.
16



On April 1*,2010 the third ex-post phase, which will end the ex-post measurements and evaluation,
will start. Such date has been chosen because it is six months after the opening of the system
(with six vehicles working) to the passengers.

2.4 Daventry

2.4.1 Site description

Daventry, located in Northamptonshire, UK, has a current population of 23,000, rising rapidly,
towards a target of 40,000 by 2021.

The overall objectives for local transport are set out in the Northamptonshire Local Transport Plan
2006-2011, as tackling congestion, improving accessibility, improving safety, improving
environmental impacts, encouraging healthier travel, improving highway maintenance and
accommodating the high levels of growth proposed for the County.

The specific problems that the County expects to address through the use of advanced
transportation technologies are

e the current very low use of public transport (without recourse to measures with adverse
economic consequences);

e the environmental impact of transport, especially on global warming;

o the lack of accessibility to persons who the current travel options do not serve well
(particularly young people, older people and those with a range of disabilities);

e the adverse land-use effects of transport, especially the land required for parking areas.

Daventry has been interested on implementing PRT since 2001. An initial study was
commissioned, and initial modelling work indicated that greatly improved bus services might raise
public transport modal share to 10%, but with an overall increase in transport energy use,
emissions of global warming gasses, and a significant raising of public spending for service
operation. The same modelling work indicated that PRT could achieve a 33% share and run at an
operating surplus, while reducing energy consumption and emissions of global warming gasses.

Heavy systems are far too costly for a town
performance than bus services. To the County, PRT stands thus as the best option of advanced
transportation system.

To confirm this conclusion, a more detailed study for a pilot was commissioned to a large
consulting firm (Sinclair, Knight & Mertz) in December 2006. This study should come up with a
more precise cost of the infrastructure, which is mostly at grade, because of the design of the city.

Through the showcase, Daventry aims to increase political support for the funding of the pilot. It
also aims to get more interest from the local population, which does not understand the concept
yet. 3 CyCabs, small golf carts with a fully automatic driving system implemented by INRIA, will run
for two weeks in the town centre, on a section of a pedestrian street (Lodge Road). This site is
immediately available, but its definition is subject to clarifying the legal situation of the showcase.
The guidance of the system will be fully automated.

2.4.2 Indicators to be measured and measurement methods

36 indicators have been planned to be measured: usefulness, ease of use, reliability, user
willingness to pay, perceived comfort, perception of safety, fear of attack, total passenger-km
travelled, total number of trips, incidents, daily consumption, energy efficiency, NO,, PM,o and/or
PM,s, CO, CO,, Lpen and Lnigni, l0Ss of green space from construction, track construction and civil
works start-up costs, vehicle acquisition/construction start-up costs, control system and apparatus
start-up costs, personnel costs, vehicle maintenance costs, track and civil infrastructures
maintenance costs, control system maintenance costs, perceived public subsidies, net present
value, internal rate of return, induced regulation procedure changes, failure rate, mean time
between failures, mean time to repairs, number and type of accidents and incidents, log of obstacle
avoidance procedures, log of emergency stops, speed profiles.
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Each indicator needs proper measuring; some will be measured by interviewing people who just
rode on the system, some via logbooks of events happening to the vehicles; some are simply
obtained from knowledge and experience of people who collaborate to the system installation and
running and some are calculated.

User interview

Six indicators are measured by interviewing users: system usefulness, system ease of use,
system perceived reliability, system perceived comfort, system perceived safety, Fear of
attack on board of the vehicles a seventh indicator User Willingness to pay is collected too through
a question in the annexed questionnaire but instead of scaling the level of user satisfaction from 1
to 5 it asks users who much would they pay to ride on a system like that.

The sample of interviewees is expected to be statistically significant. The sample size should be
calculated per each indicator according to the expected results and to the necessary tolerance and
confidence interval.

With regard to the sample size determination, the following general formula is used for all the
indicators:

3. p(l—
_3-pl-p)

2

da

where:
p = estimated proportion;
d. = absolute tolerance specified for the assumed proportion p (e.g. d,=0.1 means a range of
uncertainty of p=£10%)
The estimated proportion to be considered is 70% of people responding to the interviews who

choose the answers “very satisfied” or compl et el
1, which means p=0.7.

The range of uncertainty to be considered is +5%, which means d,=0.05.

With such values, the sample size required is 250 interviews. However since the showcase will run
for a limited time and the number of people who will ride on the system might not be high any
number of interviews above a threshold of 100 will be considered satisfactory.

Interviews to people installing and managing the system and expert opinion

Financial indicators will be simply collected by asking to whom has spent the money how much it
was. The financial indicators to collect this way in Daventry are: Track construction and civil
works, Vehicle acquisition/construction, Control systems and apparatus, Personnel, Vehicle
maintenance, Track and civil infrastructures maintenance, Control system maintenance and
Perceived public subsidies.

Induced regulation procedure changes has to be measured once the system will be operating
by verifying whether any local, national or EC regulations has changed because of the introduction
of such innovative system.

Vehicle and system logbooks

The indicators to be collected through the vehicle and system logbook are: Failure rate, Mean
time between failures, Mean time to repairs, Number and type of accidents and incidents,
Log of obstacle avoidance procedures, Log of emergency stops, Speed profiles. From the
speed profiles (if collected at any single trip) it will be possible to determine the total km travelled
and in case a record is kept on whether there was a passenger or not on board (or else if the
vehicle never moves without the passenger) it will be possible to measure also Total
passengerAm travelled and_Total N° of trips.

Direct measurements

In case Total passengerAm travelled and_Total N° of trips cannot be measured through logbook
because it is not certain whether or not there were passengers on board on each trip measurement
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should be taken. A sample measuring can be done determining the share of unoccupied trips over
the total number of trips in two sample days and then same values can be extended to the other
days.

Aside from the two Noise and Land take indicators (LDEN and Lnight and Loss of green space
from construction) should be measured. The first has to be measured by a sound level meter
with and without the system running. The second is most likely zero in a showcase in which no
new constructions are made; however if any building work has been done the surface of green
space lost to the new construction has to be measured. This last indicator can soccer negative
values should have the system installation restored green in surfaces once built upon.

Calculations

Energy environmental indicators will be calculated upon the data collected through on-board
vehicle measurements (speed profiles in particular): Daily consumption (KWh), Energy
Efficiency (KWh/pkm), NOx, PM10 and/or PM2.5, CO and_CO2. As no trips are substituting any
other trip these indicators will just measure for the system itself.

Economic indicators Net Present Value and Internal Rate of Return will be calculated as well.

2.4.3 Measurement plan

Measurements to be done in the two showcases weeks are only of indicators to be measured
through: user interviews, vehicle and system logbooks and direct measurements.

First and last (direct measurements could be avoided if the vehicle logs where able to record
passenger number) should be measured with the help of Daventry City council. A number of
people should be send to interview (using the questionnaire reported in Annex) passengers after
riding on the system and (if passenger counting is not available through the vehicle and the
vehicles can travel with less passengers than its full capacity) to record the number of people in
each vehicle for two sample days.

Interviews to people installing and managing the system and expert opinion indicators will be
collected and calculations done after the conclusion of the showcase from SP5 people.

2.5 Genoa

2.5.1 Site description
Genoa is the main chief town in Liguria and has a current population of 800000 inhabitants.

Its harbour (shown in Figure 1) is the most important in Italy and one of the main harbours in the
Mediterranean area.

Figure 1 The harbour of Genoa

Its historical centre, reported in Figure 2, is considered a fi limanitarian patrimonyo (UNESCO)
since July 2006.

The town has a glorious history, strong traditions and itisas alsonamed“ La Super ba” .

Significant events have been recently done in Genoa, in order to give the chance to promote its
urban renewal: the Columbus Five Centennial Anniversary in 1992, the G8 meeting in 2001 and
the nomination as Cultural European Capital in 2004.

The Genoa historical centre area is 400000 square metres wide and is one of the largest in

Europe. It is made of dark and narrow al | ey s, named is cclaaractevizpdy by” |,
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architectonic buildings with great historical and aesthetic value, which make a sort of * &s ba h”
inside it. .

The streets and the squares have been renewed, throrugh dedicated works including for example

the introduction of large pedestrian areas, followed by mobility and new streets planning. The
palaces have been also renewed, in order to provide the previous refulgence to the city of Genoa.

The Genoa historical centre has been included the CityMobil project to make a show case in it: the

site chosen for the showcase is Piazza Sarzano, one of the most ancient areas in the town.

At the moment a car sharing service is operating inside the city. 50 cars are available for the car
sharing with 31 dedicated car-parks inside the historical centre. In the last year 1661 rents have
been done and 14500 routes have been travelled.

The public transport in Genoa is made of 869 taxi, 139 bus lines and one underground metro line
from the west site to the east site of the city.

The local trains of the national railway (Trenitalia) help the connection between the east site and
the west site of the city as a suburban trasportat system.

Figure 2 The historical centre of Genoa

No bike sharing services (or similar) are at the moment used in Genoa, because of the wide-
spread slopes on the ground.

IFurthermore in the centre of Genoa there are 13 public garages, and lots of motorbike car-parks
are available inside the entire city.

The Project- Criteria for areas selection
Three project-criteria have been chosen for the selection of the showcase:

1. Hard manoeuvre: such criteria is made to employ the advantages of the innovative vehicles in
order to make the designed system user friendly. Consequently, the tested route must have
obstacles, slopes, straits, curves and other features to make the test significant.

2. Daily life in town: the foreseen trial route is through a populated area of the historical centre,
and no matters for the inhabitants have to be due to the test. Therefore the area will be
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properly designed for safety. At the moment the demonstration is made with only one test
vehicle.

3. Base ground: an area where people interested may verify the qualities of the tested vehicles

will be done. There will be an area where information about CityMobil will be available.
Furthermore short videos will be showed and a reserved area for services will be made.

For each of the tested routes a camera system will show each action of the vehicle on a dedicated
screen.

The site of Piazza Sarzano

The Piazza Sarzano area is developed along 200 meters, as reported in Figure 3. The square is
mainly made by the base ground; there is also an observation deck where the public may look at
the route from above.

Figure 3 Piazza Sarzano

The route, reported in Figure 4, shows different levels, and various difficulties; in particular there is
the opportunity to park in a small garage with reduced manoeuvre space.
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Figure 4 The showcase of Piazza Sarzano

The main feature of this showcase is to be in the oldest part of Genoa, a site where buildings
create realistic scenic sides. Inside it there is the Faculty of Architecture of Genoa, which is a
partner in this CRF (Centro Ricerche Fiat) work; the university terrace dominates Piazza Sarzano,
so becoming another observation ground for the showcase development.

2.5.2 Indicators to be measured and measurement methods

40 indicators have been planned to be measured: usefulness, ease of use, reliability, information
availability, information comprehensibility, perceived comfort, perception of safety, fear of attack,
induced mode changes in the other segments of the journey, total passenger-km travelled, total
number of trips, average waiting time, waiting time variability, incidents, daily consumption, energy
efficiency, NO,, PMy, and/or PM,s, CO, CO,, Lpeny and Lyigni, l0Ss of green space from construction,
track construction and civil works start-up costs, vehicle acquisition/construction start-up costs,
control system and apparatus start-up costs, personnel costs, vehicle maintenance costs, track
and civil infrastructures maintenance costs, control system maintenance costs, perceived public
subsidies, net present value, internal rate of return, induced regulation procedure changes, failure
rate, mean time between failures, mean time to repairs, number and type of accidents and
incidents, log of obstacle avoidance procedures, log of emergency stops, speed profiles.

User interview

Eight indicators are measured by interviewing users: system usefulness, system ease of use,
system perceived reliability, information_availability, information_comprehensibility, system
perceived comfort, system perceived safety, Fear of attack on board of the vehicles a seventh
indicator User Willingness to pay is collected too through a question in the annexed questionnaire
but instead of scaling the level of user satisfaction from 1 to 5 it asks users who much would they
pay to ride on a system like that.

The sample of interviewees is expected to be statistically significant. The sample size should be
calculated per each indicator according to the expected results and to the necessary tolerance and
confidence interval.

With regard to the sample size determination, the following general formula is used for all the
indicators:

nod p(lz— p)
d

a
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where:

p = estimated proportion;

d, = absolute tolerance specified for the assumed proportion p (e.g. d,=0.1 means a range of
uncertainty of p=+10%)

The estimated proportion to be considered is 70% of people responding to the interviews who
choose the answers very satisfied” or “completel
1, which means p=0.7.

The range of uncertainty to be considered is +5%, which means d,=0.05.

With such values, the sample size required is 250 interviews. However since the showcase will run
for a limited time and the number of people who will ride on the system might not be high any
number of interviews above a threshold of 100 will be considered satisfactory.

Interviews to people installing and managing the system and expert opinion

Financial indicators will be simply collected by asking to whom has spent the money how much it
was. The financial indicators to collect are: Track construction and civil works, Vehicle
acquisition/construction, Control systems and apparatus, Personnel, Vehicle maintenance,
Track and civil infrastructures maintenance, Control system maintenance , and Operating
revenues.

Induced regulation procedure changes has to be measured once the system will be operating
by verifying whether any local, national or EC regulations has changed because of the introduction
of such innovative system.

Vehicle logbooks

The indicators to be collected through the vehicle and system logbook are: Failure rate, Mean
time between failures, Mean time to repairs, Number and type of accidents and incidents,
Log of obstacle avoidance procedures, Log of emergency stops, Speed profiles. From the
speed profiles (if collected at any single trip) it will be possible to determine the total km travelled
and in case a record is kept on whether there was a passenger or not on board (or else if the
vehicle never moves without the passenger) it will be possible to measure also Total
passengerAm travelled and_Total N° of trips.

Direct measurements

In case Total passengerAm travelled and_ Total N° of trips cannot be measured through logbook
because it is not certain whether or not there were passengers on board on each trip measurement
should be taken. A sample measuring can be done determining the share of unoccupied trips over
the total number of trips in two sample days and then same values can be extended to the other
days. The same procedure can be adopted to measure Average waiting time and Waiting time
variability.

Aside from the two Noise and Land take indicators (LDEN and Lnight and Loss of green space
from construction) should be measured. The first has to be measured by a sound level meter
with and without the system running. The second is most likely zero in a showcase in which no
new constructions are made; however if any building work has been done the surface of green
space lost to the new construction has to be measured. This last indicator can soccer negative
values should have the system installation restored green in surfaces once built upon.

Calculations

Energy environmental indicators will be calculated upon the data collected through on-board
vehicle measurements (speed profiles in particular): Daily consumption (KWh), Energy
Efficiency (KWh/pkm), NOx, PM10 and/or PM2.5, CO and_CO2. As no trips are substituting any
other trip these indicators will just measure for the system itself.

Economic indicators Net Present Value, Internal Rate of Return and Perceived public
subsidies will be calculated as well.
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2.5.3 Measurement plan

The measurements to be done for the showcase will be performed in the second half of October
2008: their duration will be two weeks, therefore they will end at the beginning of November 2008.

After such campaign, the calculations required will be done and the required indicators will be
provided.

2.6 LaRochelle

2.6.1 Site description

La Rochelle is a city and commune of western France (480 km far from Paris), and a seaport on
the Bay of Biscay, a part of the Atlantic Ocean. It is the capital of the Charente-Maritime
department and has a current population of about 80,000.

Since 1999 a car sharing service is operating inside the city.

Six car-parks dedicated to the car-sharing were available inside the city to take or leave the cars at
the beginning of the service; after 2003 such car-parks became seven, and it represents the
present number available today.

Fifty-three electric cars are available for the service. They travel 6 km in average per trip, and each
car has three users on a day in average, meaning 18 km daily travelled per car and totally about
1000 km/day.

The service allows the single car-sharing user to leave the car, once his/her travel finishes, in the
dedicated car-park nearest to the travel destination.

A problem coming from such procedure is directly linked with the different requests in terms of the
transport demand inside the city during the day: in order to have sufficient cars available in all the
dedicated car-sharing car-parks, a relocation operation is required. Actually such relocation is
made through two operators on a car, who reach the different car-parks and relocate the cars
according to the required demands in the different zones of the city during the day: Such
operations require a lot of time to be spent, and can be difficult during the peak hours, when a high
number of cars could be required to be relocated.

Furthermore, the request of taking/leaving the car in a dedicated car-park could create problems
for people with the start/destination of the travel far from the car-park, in terms of the time elapsed
to reach the destination from the car-park or to reach the car-park where the car has to be taken.

The showcase designed for La Rochelle inside the CityMobil project aims mainly at solving this two
problems by two linked procedures:

1. The use of vehicles with automatic guide and automatic parking capabilities;
2. The platooning for vehicle relocation.

The vehicles used in the showcase are advanced city cars. Such cars are capable to drive
automatically and to make a sort of train of vehicles through the platooning technique.

The automatic guide and parking capabilities allow the user to leave the car anywhere on
dedicated tracks, once his/her travel finished, without looking for a dedicated car-park. The car will
reach automatically the nearest dedicated car-park and will park itself inside it later.

With the same procedure, the car is able to reach automaticallythe pl ace i n whi c
will start, coming from the car-park.

Once the relocation of a high number of cars from a car-park to another will be required, in order to
satisfy the demand in different zones of the city during different periods in the day (for example
during the peak hours), the automatic guide capability together with the platooning technique will
allow the automatic relocation without the work of the operators actually required. The train of
vehicles has to fol”l,owwhai c'hg uri elamaoeatpavisevhérdctdeye are
required. Such guidance vehicle can be for example the automated bus line.

The platooning technique could also provide a further improvement to the actual service, made of
the extension to the rural zones, where however actually the main problem is the lack of dedicated
car-parks.
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The showcase will be performed through demonstration cars placed in Place de Verdun. Such cars
will move from Place du Verdun to Place du Marché with the platooning technique, and then they
will return to Place de Verdun in the same way. At the same time, the demonstration of automated
parking will be performed in Place du Verdun.

In Place de Verdun interviews to the potential users of the new car-sharing service on how they
feel about it will be also collected through questionnaires.

Such questionnaires will be characterized according to three different categories of users: 1)
People living in La Rochelle and using the actual car-sharing service, 2) People living in La
Rochelle but not using the actual car-sharing service, and 3) People not living in La Rochelle.

This division inside the users is done also to consider another problem of the actual car-sharing
service, due to the minimum duration of the contract to be subdued by the car-sharing actual
users, which is three months. Such duration could represent a problem for people not living in La
Rochelle and for all the people interested in using the car-sharing not continuously, thus new
measures to change this form of contract could be adopted also on the basis of the interviews
results.

2.6.2 Indicators to be measured and measurement methods

40 indicators have been planned to be measured: usefulness, ease of use, reliability, information
availability, information comprehensibility, perceived comfort, perception of safety, fear of attack,
induced mode changes in the other segments of the journey, total passenger-km travelled, total
number of trips, average waiting time, waiting time variability, incidents, daily consumption, energy
efficiency, NOy, PMy, and/or PM,s, CO, CO,, Lpen and Lyigni, l0Ss of green space from construction,
track construction and civil works start-up costs, vehicle acquisition/construction start-up costs,
control system and apparatus start-up costs, personnel costs, vehicle maintenance costs, track
and civil infrastructures maintenance costs, control system maintenance costs, perceived public
subsidies, net present value, internal rate of return, induced regulation procedure changes, failure
rate, mean time between failures, mean time to repairs, number and type of accidents and
incidents, log of obstacle avoidance procedures, log of emergency stops, speed profiles.

User interview

Eight indicators are measured by interviewing users: system usefulness, system ease of use,
system perceived reliability, information availability, information_comprehensibility, system
perceived comfort, system perceived safety, Fear of attack on board of the vehicles a seventh
indicator User Willingness to pay is collected too through a question in the annexed questionnaire
but instead of scaling the level of user satisfaction from 1 to 5 it asks users who much would they
pay to ride on a system like that.

The sample of interviewees is expected to be statistically significant. The sample size should be
calculated per each indicator according to the expected results and to the necessary tolerance and
confidence interval.

With regard to the sample size determination, the following general formula is used for all the
indicators:

_3-p(l-p)
-

a

n

where:
p = estimated proportion;

d, = absolute tolerance specified for the assumed proportion p (e.g. d,=0.1 means a range of
uncertainty of p=+10%)

The estimated proportion to be considered is 70% of people responding to the interviews who
choose the answers “very satisfied” or compl et el
1, which means p=0.7.

The range of uncertainty to be considered is +5%, which means d,=0.05.

25



With such values, the sample size required is 250 interviews. However since the showcase will run
for a limited time and the number of people who will ride on the system might not be high any
number of interviews above a threshold of 100 will be considered satisfactory.

Interviews to people installing and managing the system and expert opinion

Financial indicators will be simply collected by asking to whom has spent the money how much it
was. The financial indicators to collect are: Track construction and civil works, Vehicle
acquisition/construction, Control systems and apparatus, Personnel, Vehicle maintenance,
Track and civil infrastructures maintenance, Control system maintenance , and Operating
revenues.

Induced regulation procedure changes has to be measured once the system will be operating
by verifying whether any local, national or EC regulations has changed because of the introduction
of such innovative system.

Vehicle logbooks

The indicators to be collected through the vehicle and system logbook are: Failure rate, Mean
time between failures, Mean time to repairs, Number and type of accidents and incidents,
Log of obstacle avoidance procedures, Log of emergency stops, Speed profiles. From the
speed profiles (if collected at any single trip) it will be possible to determine the total km travelled
and in case a record is kept on whether there was a passenger or not on board (or else if the
vehicle never moves without the passenger) it will be possible to measure also Total
passengerAm travelled and_Total N° of trips.

Direct measurements

In case Total passengerAm travelled and_Total N° of trips cannot be measured through logbook
because it is not certain whether or not there were passengers on board on each trip measurement
should be taken. A sample measuring can be done determining the share of unoccupied trips over
the total number of trips in two sample days and then same values can be extended to the other
days. The same procedure can be adopted to measure Average waiting time and_Waiting time
variability.

Aside from the two Noise and Land take indicators (LDEN and Lnight and Loss of green space
from construction) should be measured. The first has to be measured by a sound level meter
with and without the system running. The second is most likely zero in a showcase in which no
new constructions are made; however if any building work has been done the surface of green
space lost to the new construction has to be measured. This last indicator can soccer negative
values should have the system installation restored green in surfaces once built upon.

Calculations

Energy environmental indicators will be calculated upon the data collected through on-board
vehicle measurements (speed profiles in particular): Daily consumption (KWh), Energy
Efficiency (KWh/pkm), NOx, PM10 and/or PM2.5, CO and_CO2. As no trips are substituting any
other trip these indicators will just measure for the system itself.

Economic indicators Net Present Value, Internal Rate of Return and Perceived public
subsidies will be calculated as well.

2.6.3 Measurement plan

The measurements to be done for the showcase will be performed in the second half of September
2008: their duration will be two weeks, therefore they will end at the beginning of October 2008.

After such campaign, the calculations required will be done and the required indicators will be
provided.
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3 Evaluations

The aim of task 5.2.2 is to evaluate the systems level of acceptance by the users. This is done by

collecting and analyzing the travellers® feedback

timings of the evaluation. As explained in D5.1.1(Evaluation Framework), the main evaluation steps
are: the ex-ante evaluation, which in the project development process is positioned after the
system design; the ex-post evaluation, which needs to be performed after the system
implementation.

In general, the concept of User Acceptance is more easily applicable in relation to a system that
has already been implemented (ex-post User Acceptance) rather than a system under the design
phase (ex-ante). In an ex-ante User Acceptance survey the outcome may understandably be a mix
of evaluations on one hand, and suggestions for improvements on the other. Often, as experienced
in some of the surveys reported in the present document, suggestions may likely turn out to be
predominant compared to evaluations since, even though the interviewed people are informed
about the system main characteristics before being submitted to the review, they probably do not
have a detailed idea about all the features, therefore they tend to provide general requests and
needs rather than judgements.

Even though of more difficult application, however, an ex-ante User Acceptance evaluation has a
high impact on the system, since, being carried out when the system is not yet finalized, it can
bring more easily to improvements based on the collected users concerns. Of course, this is true
inasmuch, at the time the survey is conducted, the system is open to modifications, and also as far
as the users requests would not upset the designed system. The requests and needs from the
potential users, can be interpreted as the importance, or weight, they give to the different aspects
of the system. This information is essential for the evaluation of the User Acceptance once also the
opinion on the real performance of the system during operation is collected.

The first step to carry out the evaluation of the User Acceptance was to setup the specific aspects
that are considered as relevant for this kind of analysis. To this end, a number of standard
indicators for the User Acceptance aspects were extracted from the global collection of indicators
that was setup within the evaluation framework (D5.1.1). The indicators of this collection are

grouped into so-cal |l ed “ I mpact?’ clusters, and, in turn,
Categories”

In the following Table 1 all the indicators extracted and used to investigate the systems User
Acceptance ar e |l i sted. | t can be seen t hat , ot
Evaluation Category, extra indicators belonging to different categories from the framework list have

been considered, due to the strong implications

In particular, the Quality of Service category was considered and also some indicators from the
Transport Patterns and Social Impacts categories.

Table 1 User acceptance indicators

Egggggfyn Impact Indicator

Acceptance User acceptance Usefulness
Ease of use
Reliability
User satisfaction for the on demand service
Integration with other systems

Willingness to pay User willingness

Authorities willingness

Quality of | Information Availability
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Ec\:/:tlgggfyn Impact Indicator
service Comprehensibility
Ticketing User satisfaction
Cleanliness Perceived cleanliness
Comfort Perceived comfort
Privacy Perceived level of privacy
Perception of safety and security Perception of safety
Fear of attack
Transport System use Total passenger*km travelled
patterns System performance Average journey time
Average waiting time
Journey time variability
Social Impacts | Service Accessibility Access times for mobility impaired users
Safety Incidents

Despite the availability of the standard collection, however, each single demonstration survey
adopted its own set of indicators; these, in general, are a subset of the standard group, but in some
cases some indicators that are not present in the standard list were added; moreover, some
evaluations were reported to the standard set of indicators through proper correspondences in the
analysis phase. In the Castellon survey, for instance, it was not actually used a formal set of
indicators, since a less-structured qualitative data collection was performed; in this case, in the
analysis phase an attempt was made to interpret the survey results by putting them in relation with
the standard indicators. This was done to harmonize the analysis for the three surveyed systems
and, ultimately, to facilitate the results cross comparison, which will be part of the User Acceptance
analysis. In the following sections the indicators adopted by each single site will be listed.

Based on the data collected to date, the analysis on the user acceptance was carried out for two
demonstrators (Castellon, Rome) and one showcase (Daventry). Since these implementation sites
differ for the timings the surveys were conducted, the different evaluations (ex-ante and ex-post)
were not feasible for all of them. For the demonstrators, only the ex-ante study was performed for
the moment. The ex-post study will be carried out once the systems will be put in service and the
data collected. For the showcase, only the ex-post evaluation was performed.

As mentioned, based on all the different types of information collected in the surveys (user needs,
suggestions, requests on one hand; evaluations and opinions on the system — whether already
implemented or not), the results were quantified in terms of:

e weights: for each indicator a weight is assigned, based on what emerged from the surveys; for
the Castellon demonstrator this analysis involved a quantification of the impressions coming
from the Focus Groups, for Rome and Daventry a quantitative analysis was directly available
from the answers to the weight-related questions. The weights give an indication on the
importance assigned by the potential users to the various aspects of the system,

e performance: for each indicator the average evaluation by the users is provided. For the
Castellon and Rome surveys these performance evaluations are limited to a small number of
indicators, since the weights evaluation was predominant in the ex-ante phase, for Daventry
the performance evaluation is available for the same indicators set as the weights.

It is clear that the most complete evaluation on the acceptance, leading to address improvement
actions in the system definition, can be made where both the weight and the performance ratings
are available. In fact, an indicator may be given a high performance score but a low weight, and
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this would mean that there is no reason to work on that aspect; on the contrary, an indicator may
get a low performance score and a high weight, and this would mean that it deserves a high priority
in the system deployment.
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3.1 Castellon — Focus groups

3.1.1 Indicators

As anticipated in the previous section, for the Castellon site the users feedback was collected in
form of so-called focus groups; within this method it was not adopted a real set of indicators;
instead, the discussions, divided per groups of interest, were driven by general topics like safety,
efficiency, comfort, ticketing, trajectory, etc. For this reason, for the analysis of the Castellon survey
it was needed as a first step to report the outcome of the survey to the standard set of indicators.

The indicators that emerged from the Castellonsur vey ar e maV’k eidn wtiht effablao 1“l o w
2; the red cells indicate the absence of information. Other than the indicators belonging to the

standard set, four indicators were added: Route/Path, Perception of noise, Perception of
environment-friendliness, Perception of energy-efficiency; these are indicated in the table as
“Castellon specific”

Moreover, for some of the indicators belonging to the standard set, it is indicated the way they were

reportedtothe st andard ones: the indicator “reliabilit\
survey were named as “functionality”, “efficienc)
passenger*km travell ed” was asgogci;attelde tion d“i cmd ro
waiting time” to terms as “fast” and “speed”; t h
ti metables aspects; the “journey time variability

Table 2 Castellon focus group indicators

SWElCEemn Impact Indicator Weights Ex-ante
Category performance
rating
Acceptance User acceptance Usefulness \% \%
Ease of use \Y \Y,
Reliability Y,
(“functional
“efficiency”
“effectivene
“accuracy’”)
Integration  with  other \% \%
systems
Route/Path (Castellon \% \%
specific)
Willingness to pay User willingness \%
Quality of service Information Availability \% \%
(including information
campaign to promote the
system use)
Comprehensibility \%
Ticketing User satisfaction \Y,
Comfort Perceived comfort \Y, \Y,
Perception of safety and security | Perception of safety \% \%
Transport patterns | System use Total passengertkm \%
travell ed
functional it
System performance Average journey time \%
(“fast”, “sp
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Evaluation Ex-ante

Impact Indicator Weights
Category ¢ < performance
rating

Average waiting time \%
(“frequency”

Journey time variability \%
(“punctuali't

Social Impacts Service Accessibility Access (times) for \% \%

mobility impaired users

Environment Noise Perception of noise \%
(Castellon specific)

Toxic emissions Perception of \%
environment-friendliness
(Castellon specific)

Energy Perception of energy- \Y, Y,
efficiency
(Castellon specific)

3.1.2 Results

Leaving out the points regarding the TVRCAS route and related Castellon transport system and
city planning, one of the main concerns of the system potential users was to have a fast and
functional service to improve the difficult accessibility to the city centre during the peak hours. All
participants agreed on the usefulness of the new service as an improvement to the current public
transport services, being able to reach the city centre and the other high demand areas around.
Reliability was put by all groups as one of the most important points, through the use of terms like
functionality, efficiency, effectiveness, accuracy.

Even if a friendly environment inside the vehicles was considered of great importance, in general
the potential users expressed their preference for speed (Average journey time) and functionality
(expecially number of travellers served per trip - Total passenger*km travelled) compared to
comfort; therefore it can be stated that system performances are considered as fundamental; to
this end, the mentioned indicators are high frequency (Average waiting time - possibly triggered
on demand levels) and punctuality (Journey time variability). On the other hand, they showed
concern about the accessibility and travel comfort for mobility impaired users (Access times for
mobility impaired users); for this reason they suggested a big number of facilitating devices and
solutions, both to be implemented at the stops (e.g. podo-tactile paths, signal bus stops with
different smells), for the entrance into the vehicle (second ramp with manual operations) and for
the on-board docking.

Design was also raised as an important aspect, though not mentioned in the methodology
framework as an aspect connected to the user acceptance level.

Some proposals regarded, as well, the integration with other systems; interchange parks out of
the city centre in order to use the TVRCAS as shuttles for private drivers that would leave their
cars out of the city centre, or even the possibility to give access for bicycles to the vehicle.

Many groups showed a certain concern about their perception of safety connected with the
invasion of the dedicated lane, suggesting different solutions either for signalling the TVRCAS
dedicated lane or to prevent other vehicles to ride over it. Some worries were also showed about
the optical marks system used by the vehicles to be guided along their route (risks of over-painting)
and also about the fact that the system does not include an automatic obstacle detection. Other
concerns regarding safety were raised in connection to the devices to help disabled people on
board, in addition to those previously mentioned when dealing about travel comfort. Many
suggested solutions are aimed to actually protecting their integrity during the access to the vehicle
or the trip rather than improving their comfort (e.g. anchorage of wheelchairs, safety belts, etc.).
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About ticketing and user willingness to pay: many participants requested a free travel service in
order to reduce private transport, at least for the first months of operation of the service and for
disabled people, and, if possible, for elderly, students, less privileged groups, inhabitants from or
workers directed to outlying urban areas. About ticketing, participants expressed the convenience
of a single multimodal pass for all public transport services in the city, with the possibility of
recharging by mobile phone, on line, at shops, cash dispensers, news-stands and ticket
dispensers, or using the credit card. Having a contactless card would apparently represent an
optimal solution for improving user satisfaction on this aspect, and would improve the accessibility
to impaired users as well

Another important input regarded the information availability to the users. Participants requested
display devices on board and at the stop platforms showing information on the trip route and times
(timetable, scheduled frequency, next stops, route, trip duration, waiting time, delays, breakdowns,
accidents, number of passengers). Other information was also requested on the displays, as
information of public interest, tourist information, possibly linked to the real-time position of the
vehicle (detected via GPS). As for the language, some requests were made about having the
information in foreign languages, such as English, French and Romanian. The other aspect
regarding information was the concern to provide it with special attention to impaired people,
specifically for the hearing and visually impaired people. For the latter, the use of vocal messages
was solicited. Overall, the use of a simple and essential language is set as a fundamental need.

Other topic of great importance for most of participants was the information and communication
campaigns, aimed to keep the population informed about the existence of the service, the
advantages compared to private car and its route and progress.

With the set of indicators established according to the previous considerations, the next task was
to translate the results from the textual report into ratings. To this end, a qualitative score was
derived using a simple scale made of three levels: High, Medium, Low. These ratings were also
separated according to the group of interest expressing the evaluation. The abbreviations reported
in the following Table 3 were used.

Table 3 Abbreviations used for each focus group

Abbreviation Group
ALL All users
IMP Impaired users
HOH Head of Households
DRI Drivers
INH Inhabitants
udi University attendants
MUL Multidisciplinary group

This coarse quantification was rather delicate because not all the groups gave their opinion on all
indicators. For the missing matches it is not clear whether the rating was low or simply not
investigated. Also, the performance opinions on the indicators are given in relation to single
features, and not for the global aspect of that indicator; for instance, about perception of safety, the
reserved lane protection is mentioned as a feature to be improved, but an opinion of the users on
the overall performance of safety is uncertain.

For some indicators, moreover, the performance evaluation is not available because not (yet)
possible; this is the case of pricing, ticketing, cleanliness, user willingness to pay; in this latest
case, for instance, the weight is somehow perceivable from the groups opinion (specifically, a high
attention is given to the trip fares), but the ticket price is not yet defined so the potential users
cannot express their acceptance level.

The following Table 4 reports the result of the quantification.
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Table 4 Results of Castellon focus groups

Evaluation
Category

Impact

Indicator

Weights

Ex-ante
performance
rating

Acceptance

User acceptance

Usefulness

High (ALL)

High (ALL)

Ease of use

High (IMP)
High (HOH)

Reliability
(“functional
“efifeincy”,
“effectivene
accuracy”)

“

“effecti

High (UJI -
“functi
High (HOH —
“functi
“ef fici
High (DRI -
“effici
High (ALL —
“functi

“accur g
“ef fici

Integration  with  other
systems

High (INH)
High, (UJI -
bycicles)
High (HOH)
High (DRI)
High (ALL -
other pub.
transports)

Medium (UJI -
bicycles)

Route/Path
specific)

(Castellon

High (INH)
High (UJ1)
High (HOH)
High (ALL)

Low (ALL)

Willingness to pay

User willingness

High (HOH)
High (DRI)
High (ALL)

Quality of service

Information

Availability

(including information
campaign to promote the
system use)

High (IMP)
High (INH)
Low (UJI)
High (HOH)
High (DRI)
High (MUL)
High (ALL)

Comprehensibility

High (IMP)
High (INH)
Low (UJI)

Ticketing

User satisfaction

High (INH)
Low (UJI)
High (HOH)
High (DRI)
High (MUL)

High (ALL)
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Ex-ante

Medium (MUL)
Medium (ALL)

Evaluation . .
Impact Indicator Weights erformance
Category P 9 P rating
Comfort Perceived comfort High (HOH) Medium (ALL)
Low (UJI)
High (DRI)

Perception of safety and security | Perception of safety High (INH) Low (ALL), lots
Medium (UJI) gf C?g?;femst
. about differen
High (HOH) aspects
High (DRI)
High (MUL)
Transport patterns | System use Total passenger*km [ Medium (MUL)
travell ed High (ALL)
functional it
System performance Average journey time High (HOH)
( “ fH a s tu s p e e d ” High (DRI)
High (ALL)
Average waiting time High (INH)
(“frequency” High (UJI)
High (HOH)
High (DRI)
High (ALL)
Journey time variability| High (HOH)
(“punctualit High (ALL)
Social Impacts Service Accessibility Access (times) for High (IMP) Low (IMP),
mobility impaired users Low (INH) many aspects
Low (UJI) to be improved
High (HOH)
High (DRI)
High (MUL)
Environment Noise Perception of noise Low (INH)
(Castellon specific)
Toxic emissions Perception of Low (INH)
environment-friendliness
(Castellon specific)
Energy Perception of energy-| Medium (INH) Low (ALL)
efficiency 3 High (ALL)
(Castellon specific)
The “quantified” results contained in the

opinion about the system. This helps a quick interpretation of the User Acceptance and, moreover,
make it possible to compare the outcome of this survey with those of the other sites.

Due to the reasons mentioned above, a higher amount of information is available on how important
the users consider the different indicators (weight) rather than how performing they judge the
system (performance ratings). Out of the total 19 indicators, only 7 were dealt in terms of expected

performance (Usefulness,

Integration with other systems,

Route/Path, Perceived comfort,

Perception of safety, Access (times) for mobility impaired users, Perception of energy-efficiency)

34

previo



while all the indicators were judged somehow in terms of their importance within the system User
Acceptance.

As for the weights, in general all the indicators are considered by the users as very relevant for the
definition of the system User Acceptance. Only few of them were considered of less-than-high
importance and, also in these cases, the opinion was not shared by all the interviewed groups of

i nterest . For i nstance, the “information avail abi
by the University group, while it received a high consideration by all the other groups. The same

group consider ed of | ower attention the “ticketing” and
opposite position compared to the rest of the population. An interesting controversial result was

coll ected about the iimportance dhis washuwlged of dighc e i v e
importance by some groups (Drivers, Head of households), lower by others (University and

Mul tidisciplinary group). Same result, guite su
i mpaired wusers” i ndi cga atention frewha nurhber rofegooeps, \ow, bn the h i

contrary, was not emphasized by others (Inhabitants and University groups).

As for the performance ratings, it is interesting to notice that the interviewed people were quite
sceptical on some aspects of the system. One of the most debated was the route of the TVRCAS,
which apparently does not satisfy the needs of many groups. Also the perceived safety raised
many doubts and concerns, regarding different

forr mobility impaired users” aspect. These | ow rat
all of them were given a high weight by many groups. On the other side, the Usefulness of the

system was estimated as high by all users, which, coupled with a high importance of this
parameter forms a good result; the foreseen comfort did not receive a high rating instead, but this

result is mitigated by the relatively moderate weight that was assigned to it compared to other
indicators.

To summarize, the main result of the Castellon survey is having provided a clear idea about the
indicators of main concern among those generally associated to the user acceptance level. This
shall be considered a fundamental input for the next steps of implementation of the system,
especially in all that areas where improvements can be introduced. Also, being representative of
the potential users expectations, they give an idea of the weight to be given to the single indicators
when the ex-post survey will be carried out.

3.2 Rome - Ex-ante

3.2.1 Analysis of the acceptance, quality of service and social impacts indicators

For the Rome Demonstrator the Acceptance indicat
“user satisfaction for the on demgptdemgs) emhdahnde
of Service indicators (“information availabil it
cleanliness”, perceived comfort”, “perceived | eve
attack?”) wer e meante phase dhroigh inténhews te potential users. Also two

indicators belonging to the Social impacts were investigated by means of the interviews: the
“access ti mes for mobility i mpaired user s’ and
(“incidents”).

As for the Castellon survey, in general, in this phase the indicators were investigated in terms of
importance (or weight) given by the potential users. The only exception are the indicators

useful ness”, and “illegal p a r &m theganstwversnta questions” |, w h
submitted in ter mspeddrmanceéevel”9 atriad fhaeat itcdmn( ‘1 evel of
indicator. Other than this, one more site-specific indicator (illegal parking tendency) was object of
the interviews and was then used to evaluate the User Acceptance level;, as well as the
“useful ness indicator, this extra penfdmaneetleval. i s i

The whole situation is reported in the following Table 5. The surveyed indicators are marked with a
HVH .
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Table 5 Indicators collected in Rome through interviews

Evaluation . . Eicae
Category Impact Indicator Weight performance
rating
Acceptance User acceptance Usefulness \% \%
Ease of use \%
Reliability \Y
User satisfaction for the \%
on demand service
Integration  with  other \%
systems
Quality of service Information Availability \Y,
Comprehensibility \Y,
Cleanliness Perceived cleanliness \%
Comfort Perceived comfort \%
Privacy Perceived level of privacy \Y,
Perception of safety and | Perception of safety \Y,
security
Fear of attack \%
Social Impacts Service Accessibility Access times for mobility \%
impaired users
Safety Incidents \Y,
lllegal parking tendency Vv
(Rome specific)

To summarize, the interviewed persons were submitted to a set of 12 questions; the answers were
used to quantify the weight or the performance rating of the User Acceptance indicators. Among
these:

2 questions (number 2 and 3) may
indicator (performance rating)

3 questions (number 5, 6, 7) refer to the importance (weight) the users give to the above
mentioned User Acceptance, Quality of Service and Social Impacts indicators

1 question (number 4) refers to a site-specific indicator (illegal parking tendency) that can also be
used to evaluate the User Acceptance level (in terms of expected performance);

Finally, 5 questions (number 10 to 14) regarded the personal information on the users (gender,

age, education, employment, income); these provided the opportunity to analyze the answers by
distinguishing different user profiles.

be put in relation to the ass

Results
A total of 325 interviews was performed.

In the following Figure 5, Figure 6, Figure 7, Figure 8 the distribution of the sample is shown,
according the different available characteristics of the interviewed people.
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Rome Demonstrator User Acceptance sunmey
Interviewed people per AGE

26%

25%

10%

9% 2% 3%

o10-20
m20-30
O 30-40
@ 40-30
| 50-60
mE0-70
ovo-3o

Figure 5 Distribution of the interviewed sample per age

Rome Demonstrator User Acceptance suney
Interviewed people per EDUCATION

O Primary School

H Junior High School

O High School

O University First degree

B University Higher degree

Figure 6 Distribution of the interviewed sample per education
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Fome Demonstrator User Acceptance surey
Interviewed people per EMPLOYMENT

9 29 5% 9%

12%

19%

19%:2%

Oovwwner of & company
@ Professional

0O Directar

O Manager

W Zales agent

W Public: sector clerical
O Private sector clerical

O Manual swarker

W Houzevifeshousehushand

0O Student

0O Retire

O Unemployed
W Cther

Figure 7 Distribution of the interviewed sample per employment

Rame Demaonstratar User Acceptance sunvey
Interviewed people per INCOME

i

2%1% 3% 5% 5%

OLess than 20.000 Euro
@ 20.000 to 29.9359 Euro
0 30.000 to 39.9959 Eura
0 40.000 to 49.995 Euro
| 30,000 to 29.933 Euro
W 50.000 to 69.9339 Euro
0 70.000 ta 79.9959 Eura
0 50.000 to 39.995 Euro
W hiore than 90.000 Euro

OMat reported

Figure 8 Distribution of the interviewed sample per income

The following Table 6 reports the ratings averaged on the whole interviewed population. The

numbers reported on the table have the following meaning:

e as for the weight values obtained for the different indicators, since the ratings were not
collected in terms of an absolute score, but ordered per indicator importance within their single
Evaluation Category, also the average value was provided as a scale of importance, from the
most important (1) to the least. The values from 1 to the maximum were obtained by classifying

the averaged values of the collected ratings.

e the
answers to the related questions (2 and 3)

e The *“I111legal parking tendency” indicator, final
answers to the question “would you illegally
system?”, asked t olyparkediidgadly. t hat previ ous

“us ef ul npesferfhande madingcis obtained as the average of the positive
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Table 6 Weights and performance ratings for the Rome acceptance, quality of service and social

impacts indicators

SvRUEen Impact Indicator Weight erEf)(;-ri:];?lce
Category P P -
rating
Acceptance User acceptance | Usefulness 1 94%
(most important
indicator within this
Evaluation Category)
Ease of use 2
Reliability 3
User satisfaction for the 5
on demand service (less important
indicator within this
Evaluation Category)
Integration  with  other 4
systems
Quality of service Information Availability 1
(most important
indicator within this
Evaluation Category)
Comprehensibility 2
Cleanliness Perceived cleanliness 3
Comfort Perceived comfort 4
Privacy Perceived level of 7
privacy (less important
indicator within this
Evaluation Category)
Perception of | Perception of safety 5
safety and
security Fear of attack 6
Social Impacts Service Access times for mobility 1
Accessibility impaired users (most important
indicator within this
Evaluation Category)
Safety Incidents 2
(less important
indicator within this
Evaluation Category)
lllegal parking tendency 62%
(Rome specific)

Regarding the results averaged on the whole interviews, the weight rating shows the following:

withinthe “ Acceptance” evaluation category, t he “Us
i ndi cator s resul ted as t he mo st i mportant, whi
satisfaction for the on demand ser viindieators.dmsd t he
shows that users are more concerned about having an efficient and usable system, and less

about the aspects related to the most “sophisti

score, it does not necessarily mean that these last characteristics are given a low weight in

absolute terms;
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e as for the “quality of service” indicator s, it
indicators (“information availability” and “inf
most important within this Evaluati on category. :
evidently safety and security are of | ower <conc

ranking, showing that the users of such transport means do not expect a particular degree of
segregation to each other.

e The “Soci al |l mpact s” indicators confirm that t&h
lower compared to others, specifically to the accessibility for impaired users.

As far as the (expected) performance of the system, as mentioned above only two indicators were
surveyed:

e the “usefulness of the system was shared by al.

¢ the tendency to park illegally despite the presence of such a system, surprisingly, remains quite
high: 62% of the illegal parkers would not change their behaviour in favour of the automatic
shuttles.

Since the interviewed people profiles are available (gender, age, education, employment, income),
the above averages was then worked out by grouping the users according to distinct features. The
following categories were considered:

e users with high school education (or higher),

e users with primary school education (primary school plus junior high school),
e people up to 30 years old,

e people over 30 years old.

The ratings for these user categories are reported in the Table 7 below; differences compared to
the global values are highlighted in yellow.

In terms of comparisons between different user profiles, it should be noticed that the discrepancy
between the opinion of the selected users profiles, compared to each other and to the average, is
limited to some indicators, therefore the considerations made above for the whole population are
still valid when the single groups are considered, with only few exceptions. Among these, elderly
people or people with a lower education (which likely may correspond) are more concerned about
comfort compared to the whole population. On the other side, youngest people rate comfort as of
lower importance, while are more concerned about safety (this indicator is 3" classified by the
under 30 people against the 5" place for the whole population).

Regarding the two indicators for which a perforn
perception is very high (94-95 %) f or al | groups, while a certain
parking tendency” indicator : in particular, peopl

change their illegal parking attitude in presence of the shuttle system.
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Table 7 Weights and performance ratings divided per categories for the Rome acceptance, quality of service and social impacts indicators

Weight Ex-ante performance rating
Evaluation Impact Indicator High Primary + Under 30 Over 30 High Primary + Under 30 Over 30
Category All school or Junior All school or Junior
higher High higher High
education school education school
Acceptance | User Usefulness 1 1 1 1 1 94% 94% 94% 95% 94%
acceptance (most (most (most (most (most
important) | important) | important) | important) | important)
Ease of use 2 2 2 2 2
Reliability 3 3 3 3 3
User satisfaction for 5 5 5 5 5
the on demand (less (less (less (less (less
service important) | important) | important) | important) | important)
Integration with 4 4 4 4 4
other systems
Quality of [ Information Availability 1 1 1 1 1
service (most (most (most (most (most
important) | important) | important) [ important) | important)
Comprehensibility 2 2 2 2 2
Cleanliness Perceived 3 3 4 4 4
cleanliness
Comfort Perceived comfort 4 4 3 5 3
Privacy Perceived level of 7 7 7 7 7
privacy (less (less (less (less (less
important) | important) | important) [ important) | important)
Perception of [ Perception of safety 5 5 5 3 5
safety and
security Fear of attack 6 6 6 6 6
Social Service Access times for 1 1 1 1 1
Impacts Accessibility | mobility  impaired (most (most (most (most (most
users important) | important) | important) | important) | important)
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Safety Incidents 2 2 2 2 2
(less (less (less (less (less
important) | important) | important) [ important) | important)
lllegal parking 62% 68% 10% 56% 66%
tendency

(Rome specific)
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3.2.2 Reference case, quantitative evaluation and threshold for success for the collected
indicators

In Table 8 the reference case, the first quantitative evaluation and the threshold for success for
each of the indicators collected in Rome in the ex-ante phase are reported.

With regards to acceptance indicators, two different categories of impacts was measured: user
acceptance and user behaviour.

For the five indicators included in the user acceptance, the threshold for success was measured
through interviews, whereas both reference case and quantitative evaluation were not required.

323 interviews were performed; each indicator was ranked from 1 (most important) to 5 (less
important), in order to have a ranking of user acceptance indicator importance. Then the mean

value of the rank of each indicator was calculate d , and the threshold set i s
the mean value of the rank.

According to the interviews performed, usefulness is the most important user acceptance indicator
for the potential users of the system, then the ease of use, the reliability, the integration with other
systems and the user satisfaction for the on-demand system.

Five of the six user behaviour indicators, which are specific of the Rome demonstration, have the
reference case (the only exception is illegal parking duration), obtained through the surveys
collected in 6 different days directly on the field. Such days were chosen on the basis of the
expected attendance to have a representative sample of high (more than 10000 costumers in a
days), medium (less than 10000 costumers in a days) and low (less than 5000 customers in a
days) daily attendance to the Rome Exhibition.

The values obtained for the reference cases are the average of the values collected in the six
days: 2 with low daily attendance, 2 with medium daily attendance and 2 with high daily
attendance.

The data which outcomes from the survey show that the cars illegally parked are more than the
cars accessing the car-park (more than 1800 illegally parked and about 1200 in the P1), and the
average vehicle occupancy is 2615/1190=2.1 persons per car. The parking time duration is more
than 2 hours and half, and 1200 users come to the exhibition by using the train.

For three of the six user behaviour indicators the first quantitative evaluation and the threshold for
success were calculated on the basis of the interviews performed.

According to the interviews done, about 60% of people now illegally parking would use the P1 car-
park once the CTS will be operating: on the basis of such result, 60% of cars today illegally parking
were shift to the car accessing P1 in the first quantitative evaluation, thus obtaining more than
2300 cars (and more than 4800 users) in the P1 and less than 720 cars illegally parked.

For the seven quality of service indicators, the same procedure adopted to obtain the threshold for

success of the user acceptance indicators was used. The val ues were calcul at
compl ement to the mean value, and then they wer
proportion between 5 and 7 (number of indicators ranked respectively for user acceptance and

guality of service).

For the transport patterns 5 indicators were measured: induced mode changes in the other
segments of the journey, total passenger-km travelled, total number of trips, access times for
mobility impaired users, incidents.

For all of them the reference case was not available.

Concerning induced mode changes in the other segments of the journey, the first quantitative
evaluation from the interviews showed a shift of 60% of people using car to reach the exhibition to

use the train to reach it once the CTS will be operating: such value is however inaccurate because

of the overdone expectations of the potential CTS users, but it has however been inserted in Table

8 both as eval uati on and threshol d, in order to a
expectations.

43



Table 8 Reference case, quantitative evaluation and threshold for success for Rome collected

indicators

Evaluation
category

Impact

Indicator

Ex-ante analysis

Quantitative | Threshold
evaluation for success

Referenc
e case

Acceptance

User
acceptance

Usefulness

>3.74

Ease of use

>3.51

Reliability

>3.10

User
satisfaction
for the on
demand
system

>2.25

Integration
with other
systems

>2.38

User
behaviour

Car accessing
P1

People
accessing P1

2615

P1 parking
time duration

158
minutes

Cars illegally
parked

1831

lllegal parking
duration

NA

People
coming by
train

Quality of
service

Information

Information
availability

Information
comprehensib

lity

Cleanliness

Perceived
cleanliness

Comfort

Perceived
comfort

Privacy

Perceived
level of
privacy

Perception
of safety
and security

Perception of
safety

Fear of attack
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Evaluation | Impact Indicator Ex-ante analysis
category Referenc | Quantitative | Threshold
e case evaluation fOI’ success
Transport Modal Induced mode
patterns change changes in . >60% shift
the other NA +60% shift | =OL
segments of
the journey
System use Total > 3200
passenger-km NA 3272
travelled
Total N° of 14132
trips NA >14000
Vehicle To be done when the data
occupancy will be available
System Average To be done when the data
performanc | Journey time NA will be available
es per OD pair
Journey time To be done when the data
variability NA will be available
Total delay To be done when the data
per trip will be available
Average To be done when the data
Waiting time will be available
Waiting time To be done when the data
variability will be available
Interchange To be done when the data
time will be available
Effective To be done when the data
system will be available
capacity
Service Access times
accessibility for mobility > 277
impaired '
users
Safety Incidents >2.23
Environme Energy Daily To be done when the data
nt consumption will be available
(KWh)
Energy To be done when the data
Efficiency will be available
(KWh/pkm)
Toxic NOy To be done when the data
emissions will be available

PM;, and/or
PM; 5

To be done when the data
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Evaluation
category

Impact

Indicator

Ex-ante analysis

CO

Climate
change

CO,

Noise

Loen @nd Lignt

Land take

Loss of green
space from
construction

Financial
impacts

Start up
costs

Track
construction
and civil
works

Vehicle
acquisition/co
nstruction

Control
systems and
apparatus

Operating
costs

Personnel

Vehicle
maintenance

Track and civil
infrastructures
maintenance

CTS Control
system
maintenance

Car park
control
system

maintenance

Revenues

Operating
revenues

Subsidies

Perceived
public
subsidies

Economic

Temporary
job provided
by
installation
and
demonstrati

Jobs provided
at the
demonstration
site

Jobs increase

induced at the

Referenc
e case

Quantitative | Threshold
evaluation for success

will be available

To be done when the data
will be available

To be done when the data
will be available

To be done when the data
will be available

150000(<15000

168000|<16800

120000 <12000

100000 < 100000
€/ yea €/ yea
168000 < 168000
€/ yea €/ yea
150000 < 150000

€/ yea €/ yea

< 12000

12000 € €/l yea

25000 € <25000
€/ yea

25000 € =25000

€/ yea
3300000
455000 <50000
€/ yea
2 > 2
7 > 6
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Evaluation | Impact Indicator Ex-ante analysis
category Referenc | Quantitative | Threshold
e case evaluation fOI’ success
on manufacturers
Efficiency Net Present > -7200000
Value -719400| ¢
Internal Rate NA <-100%
of Return
Legal Induced The system
impacts regulation has to be
procedure certified
changes
Technologi Reliability CTS failure <2
cal success rate times/year
Vehicle failure <6
rate times/year
Mean time
between NA
failures
Service stop <4
mean time
(dayslyear)
Vehicle stop <8
mean time
(daysl/year)
Number and Number: O
type of (considering
accidents and accidents
incidents with
damages for
the users)
Types:
- Interaction
users-CTS
- Technical
vehicle
problems
Log of
obstacle NA
avoidance
procedures
Log of
emergency NA
stops
Speed profiles NA

Total passenger-km travelled and total number of trips were calculated on the basis of the users
evaluated in the user behaviour indicators analysis and on the basis of the percentage of people

interviewed declaring that they would use the CTS once it will be operating: such percentage is
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about 93% of the interviewed sample. With such calculations, the passenger-km travelled are 3272
(considering an average journey of 400 m, which is the distance between the railway station and
the exhibition entrance, for people coming by train and 200 m as the average journey for people
coming by car), and the total number of trips are more than 14000.

For the last two indicators measured, access times for mobility impaired users and incidents, the

procedure adopted was the same used for the quality of service indicators, and the service
accessibility was considered more important than the safety.

The other transport patterns indicators and also the environment indicators will be measured in a
next phase, when the data about them will be available.

The financial and economic indicators were calculated on the basis of the data provided by ATAC
and by the CTS provider: the start up costs

for

maintenance costs are 4550 0 0 €/ gedr t he revenues. Thag nsYEe@ N& €/ ye

Present Value of the cost-benefit analysis with a 10 years time horizon islessthan-7 00 0 0 0 0 € ,

the correspondent Internal Rate of Return can not be calculated.

The jobs provided at the demonstration site and the jobs increase induced at the manufacturers
were calculated on the basis of experts*®

Concerning technological success indicators, for five of them the thresholds were measured
directly fromthe experts*” opinion col | &antdatd pravited byuQrs
provider.

For what concerns the failure rate, less than 2 times per year in which the system is not well
operating are allowed, while for the vehicles less than 6 times per year are allowed.

With regards to stop mean time, the service is allowed to be stopped for less than 4 days/year and
the vehicles less than 8 days/year.

No accidents with damages for the users are allowed, and the only type of accidents allowed (and
foreseen) are due to problems in the interaction between the users and the system (for example
users"

3.3 Daventry - Ex-post

3.3.1 Analysis of the acceptance, quality of service and social impacts indicators

For the Daventry showcase the ex-post User Acceptance survey was performed by investigating
the opinion of users that physically experienced the innovative transport system. The users
impressions were collected by following an Acceptance Questionnaire that is similar to that used
for the ex-ante survey of the Rome site. A lower number of indicators (7 totally) was considered
compared to the other surveys, however, differently from the other sites, all these indicators were
surveyed in terms of both weight and performance rating. This approach allowed a more
complete analysis of the system User Acceptance.

The situation of the indicators is reported in the following

Table 9. The surveyed indicawobr s F aweight-retsed kuestionsvthet h

interviewed people were asked to order the indicators according to their importance (1= highest
weight). For the performance-related questions the opinion was given in terms of level of
satisfaction (1=completely dissatisfied, 2= somewhat dissatisfied, 3= fairly satisfied, 4= very

satisfied, 5= completely satisfied). I n order

guestion about the perceived level of performance was done asking the precise range of money
the user would be available to pay for one run.
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Table 9 Daventry surveyed indicators

E(\;I:tl:gg?yn Impact Indicator Weight pe%)c;:?ﬁ)gsrtlce

Acceptance User acceptance Usefulness \% \%
Ease of use \Y

Reliability \Y \Y

Willingness to pay User willingness \% \%

Quality of service Comfort Perceived comfort \% \%

Perception of safety and | Perception of safety \% \%

securlty Fear of attack \% \Y,

Results

A total of 63 interviews was performed. In the following pictures the distribution of the sample is
shown, according the different available characteristics of the interviewed.

T

25%

Daventry Showease User dcceptance supsey
Interviewed people per AGE

T

23%

17%

oo-10

o10-20
m 20-30
O 30-40
O 40-50
W 50-60
m60-70
O 7o-3a

Figure 9 Interviewed people per age
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Daventy Showease User Acceptance suney B Higher Education (not university)
Interviewed people per EDUCATIOH

B Secondary schoal with gqualifications

0O Secondary school without qualifications

O University (first degree)

B University (higher degree)

27%

Figure 10 Interviewed people per education

Daventry Showe ase User Acceplance spney W Housewifehousshushand

Interviewed people per OCCUPATION O Manual worker
B Cther
O owyner of & company
@ Private sector clerical
@ Professional

469 B Public zector clerical
16% O Retired
O Student

B3

3%

11%

%% 3% 5%

Figure 11 Interviewed people per occupation
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The following Table 10 reports the ratings averaged on the whole interviewed population. The

24%

13%

Daventry Showegse User Acceptance spprey
Interviewed people per INCOME

17%

O Under 13.900£

@ Between 13.900£ and 20,7998
O Between 20.800£ and 27 7998
O Between 27 .800£ and 34 539£
| Between 34.700£ and 41 5394
W Between 41 .700£ and 455994

O Betweesn 42 600£ and B0.749L

W E0.7S0L or more

Figure 12 Interviewed people per income

numbers reported on the table have the following meaning:

As for the weight values obtained for the different indicators, similarly to the Rome survey the
average value was provided as a scale of importance, from the most important (1) to the less
important. The values from 1 to the maximum were obtained by classifying the averaged values

of the collected ratings.
As for the indicators performance rating, the value is the average of the single ratings given

by the users (1 to 5 out of 5). Also the user willingness to pay was reported as the average

range.

Table 10 Weights and performance ratings for the Daventry indicators
Evaluation Ex-post
Cateqor Impact Indicator Weight performance

gory rating
Acceptance User acceptance Usefulness 2 3.5/5
1
(most
Ease of use important 3.5/5
indicator
within this
Ev.Category)
Reliability 3 3.1/5
Willingness to pa 4
9 pay U il Between 1
ser willingness _ (less and 2
important )
Quality of service Comfort Perceived comfort 2 3.0/5
Perception of safety and 1
security Perception of safety (most 3.2/5
important )
3
Fear of attack (less 2.9/5
important )
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This survey, though carried out on a small number of indicators and with a relatively small number
of interviews, is of high value because includes the users opinion both in terms of weight and
performance of the system. This allows to have a complete picture of the actual perception of the
potential users and therefore to address the corrective actions in order to enhance the system
acceptance.

Regarding the results averaged on the whole interviews, the following comments can be made:

e within the “Acceptance” evaluation category, t he
most i mportant, while a | ower ratingsobsavedfarssi gn
the Rome analysis, however, this result does not provide an actual quantification of the
importance given to these different aspects, but only an rate of importance). Although the
performance ratings are very close (all within 3.1 and 3.5), it is interesting that the most
important indicator is rated as the lowest performing; this can be interpreted as a request for
improvements on this aspect.

e as for the *“quality of service” indicatormst, the
Differently form the previous category, it is also the best performing, but again all the indicators
have performance values very close to each ot he
indicator” is weighted adeadnewdththedowestperformancet ant b ut

Similarly to the Rome survey, also for Daventry the results may be analyzed by single user profiles.
For this analysis the same categories as Rome are used:

e users with high school or university education
e users with primary school education,

e people aged up to 30,

e people over 30 years old.

In Table 11 the ratings for these categories are reported. The substantial differences compared to
the global values are highlighted in yellow.

Also for Daventry, the difference between the opinion of the selected users profile groups
compared to each other and to the average involve
indicator got a higher importance among people with a higher education; the same group gave also
a performance rating which is over the average, and this suggest a higher enthusiasm on the
system by this user profile. Also the over-30 gave a good rating to the usefulness of the system

(4.0 out of 5). Looking at the disaggregated analysi s on t he “Ease of wuse” in
the under 30 performance rating is rather | ower
group also considered this aspect as less important compared to the other group. The under 30

group differedf r om t he others also for the “Reliability”
within its category and also the lowest performance rating, although higher than 3. Finally, all
groups showed more or | ess the slameo Wi |€l"“i nrgannegses. t

Looking at the results regarding the “Quality of
the different groups: safety creates the biggest concern among all groups, however the feeling of

the actual level of protection offered by the system is more than satisfactory (except for the under-

30 that gave an average value slightly lower).
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Table 11 Weights and performance ratings divided per categories for the Daventry indicators

High High
All SChOOl or Primary Under 30 Over 30 All school or | Primary Under 30 Over 30
higher school higher school
education education
Acceptance | User Usefulness 1
acceptance 2 (most 2 2 2 3.5/5 3.7/5 3.4/5 3.0/5 4.0/5
important)
Ease of use 1 1 1
(most 2 (most 2 (most 3.1/5 3.3/5 3.1/5 2.5/5 3.7/5
important) important) important)
Reliability 3 3 1 3
(less (less 2 (most (less 3.5/5 3.5/5 3.5/5 3.2/5 3.8/5
important) | important) important) | important)
Willingness User 4 4 4 4 4 Between 1 | Between 1 | Between 1 | Between 1 | Between 1
to pay willingness ~ (less ~ (less ~ (less ~ (less ~ (less and 4 and 2 and 4 and 4 and J
important) | important) | important) | important) | important)
Quality of [ Comfort Perceived 1
service comfort 2 2 (most 2 2 3.0/5 3.0/5 2.9/5 3.0/5 3.0/5
important)
Perception of | Perception  of 1 1 1 1 1
safety  and | safety (most (most (most (most (most 3.2/5 3.3/5 3.2/5 2.8/5 3.6/5
security important) | important) | important) | important) | important)
Fear of attack 3 3 3 3 3
(less (less (less (less (less 2.9/5 2.7/5 3.1/5 3.0/5 2.8/5
important) | important) | important) | important) | important)
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CityMobil |
3.3.2 Showcase costs

The costs linked to the Daventry showcase have been subdivided in two different parts, one
made by the vehicle showcase itself costs and the other due to the costs linked with the
conference considered.

Table 12 reports the first part of the outlook costs, due to the vehicle showcase.

This part includes costs directly linked to the vehicles to be used for the showcase, such as
for example the power generator, and costs due to the management of the showcase, in
terms for example of materials to be used, gazebo to be prepared and appropriate security
measures to be adopted.

Table 12 Daventry showcase outlook costs

Vehicle showcase — Outlook costs (€)
Production management 2150
Event trailer hire 6800
Trailer graphics 538
Gazebo (purchase) 87
Signage (banners/flags/advert banners) 7256
Plasma screens + plinths (hire) 782
Power generator (vehicles and trailer) 1189
Marquee for showcase truck (+security) 1550
Temp closure 1771
Road opening 218
Contractor works 7816
Netlon material 398
Consultant floor loading check (JPP) 335
Labour on netlon 177
Event assistance (labour) 8091
AWAX security 1275
Electrician 247
Parking ticket 38
TOTAL 40719

The total costs required for the vehicle showcasear e f oreseen to be more th

Such costs represent the first part of the foreseen expense. The second part is represented
by the costs directly due to the DC conference, which are reported in Table 13.

The outlook costsarel ess t han 50000 €, but considering abou
payment by customer access, such costs decrease
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Table 13 Daventry DC conference outlook costs

Daventry DC Conference — Outlook costs (€)
Outlook costs 48843
Payment by customer access -4854
Venue hire (Sol Leisure Centre) 417
TOTAL 44406

Therefore considering the two parts of costs reported in Table 12 and in Table 13, the total

amount of outlook costs for the Daventry showcaseisabout 85000€.

The figures reported in Table 12 and in Table 13 do not however consider the VAT, thus it has

to be included in the costs required for the showcase.

Field trial ex ante evaluation report
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4 Cross-comparisons and findings

4.1 User acceptance

In this chapter the global User Acceptance analysis, that is in relation to all the surveyed
systems, will be reported. The aim is to draw, where possible, general conclusions valid
globally for such innovative systems.

As expected, only a limited number of cross-evaluations was possible, due on one hand to
the different sets of indicators that were used for each single site (focused on the features
and field of usage of the single technologies), on the other to the fact that, among the three
analyzed sites, two were submitted to an ex-ante survey (Rome, Castellon) and one to an
ex-post (Daventry). Also, it has to be pointed out that the quantification performed for the
Castellon survey provided absolute evaluations to the different indicators and not an order of
importance; this made the comparison even more delicate.

The following Table 14 shows the comparison of the User Acceptance surveys results for the

three investigated sites. It can be seen from the table thatthecomp ar i son bet ween

feedback on the system performance (ex post survey) or expected performance (ex ante
surveys) of the three systems is impossible for almost the totality of the indicators; the only

exception is the “us eoblectedhand avéragedanl different ways {fdn o u g h

Castellon also a quantification was performed), the three sites received a very good
response on this aspect.

A more relevant comparison, instead, can be made on the weights given to the indicators by
the users. For these, the ex-ante versus ex-post distinction can also be ignored, since, at
least ideally, the importance imputed to the different aspects of the system should not be
different in the two stages.

For the “Acceptance” e v a |andaehde-oftuse ceautted tpabe the
most important aspects according to users. Reliability is rated, on average, as the relatively
less important aspects for all the three surveys. As for the willingness to pay, the cross
comparison shows a certain concern about this aspect: the Castellon survey rates this
indicator as very important; the Daventry users, although giving a lower importance
compared to the other aspects of the same category, declare the availability to pay for a
single trip a fare of only 1 to 2 euros.

Moving to the “Quality of service” evaluat:i

never given the highest importance; the Rome system got a particular low rate, which can be
linked to the short travel times characterizing this transport means. The same can be said for
the “perception of safety”, t hat for Ro me

h

c

usefu

on

got

Castell on, where |l onger trips are performed,

attack?”, on t h e notttd represestiadcencern goe wantsavellers of such
systems.

A last important cross comparison can be made on the accessibility for mobility impaired
users; this was rated as of primary importance in the Rome interviews, while in the Castellon
survey it received different levels of attention according to the interviewed groups; it should
be pointed out, however, that in this same survey this aspect was frequently recalled also in
response to other points like perception of safety, information availability, ticketing, etc.

In general, it can be concluded that, based on the collected opinions, the users attitude
towards these automatic systems is positive. Some concerns emerge from the safety point of
view of the systems associated with longer travel times; in fact, this indicator is perceived as
generally low, at least for some aspects, for the Castellon TVRCAS and just above the
satisfactory level for Daventry, although it is rated as of high importance for these systems.
Gaining a high perception of safety will likely represent the major challenge for automatic
systems, and therefore it will deserve a deep attention during the design and implementation
stages.
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Table 14 Comparisons for the user acceptance indicators

Weights Performance ratings
Evaluation :
Category il leelies Castellon R Daventry
Castellon [ Rome | Daventry (ex-
(ex-ante) ante) (ex-post)
Acceptance | User Usefulness 1
acceptance High (most 2 High | 94% | 3.5/5
important)
Ease of use 1
High 2 (most 3.1/5
important)
Reliability High 3 3 3.5/5
User satisfaction for 5
the on demand (less
ervice .
senv important)
Integration with High 4 Medium
other systems 9
Route/Path .
(Castellon specific) High Low
Willingness [ User willingness 4 B
i etween
o pay High (less 1 and
important)
Authorities
willingness
Quality  of | Information | Availability
service (including 1
information High (most
campaign to important)
promote the system
use)
Comprehensibility Medium 2
Ticketing User satisfaction High
Cleanliness | Perceived 3
cleanliness
Comfort Perceived comfort Medium 4 2 Medium 3.0/5
Privacy Perceived level of 7
privacy (less
important)
Perception | Perception of safety 1
of  safety High 5 Low 3.2/5
and security 9 im(pn(;?tztnt)
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Evaluation
Category

Impact

Weights

Performance ratings

Indicator

Castellon

Rome

Daventry

Castellon

(ex-ante)

Rome

(ex-
ante)

Daventry

(ex-post)

Fear of attack

3

(less
important)

2.9/5

Transport
patterns

System use

Total passenger*km
travelled

(“operati ¢
functional

High

System
performance

Average
ti me
“ S p e e d ” )

journey

High

Average waiting
ti me (“f
“timetabl ¢

High

Journey time
variability

(“punctual

High

Social
Impacts

Service
Accessibility

Access (times) for
mobility  impaired
users

Medium

1

(most
important)

Low

Safety

Incidents

2

(less
important)

Environment

Noise

Perception of noise
(Castellon specific)

Low

Toxic
emissions

Perc. of
environment-
friendliness
(Castellon specific)

Low

Energy

Perception of
energy-efficiency
(Castellon specific)

High

Medium

lllegal
tendency

parking

(Rome specific)

62%

4.2 Transport patterns

Concerning the transport patterns indicators, no comparisons can now be done, because for
Castellon there has been a qualitative evaluation of them on the basis of focus groups
analysis, as reported in section 4.1, whereas in Rome in the first part of the ex-ante phase
five indicators have been quantitatively evaluated and the remaining will be evaluated in the
next phase.
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Once such data have been collected and a quantitative evaluation have been done, the
comparison will be done and reported in the second part of the analysis in the deliverable
5.2.1b.

4.3 Financial and economic impacts

The data now available are for Rome demonstration ex-ante phase and for the Daventry
showcase ex-post phase.

For the Rome demonstration it has been possible to do a complete financial analysis, which

has shown a Net Present Value, with a time horizon of 10 years, of about -72 00000 €,
meaning that the configuration of the demonstration requires lots of money to make it

operating.

The costs of the vehicles (more than 1600000¢€)
(1500000¢€) ar estart tpecosth, i whdreas the operating costs are about
450000€/year; al |l such f i gur eevenued forgseen, teads towi t h t
the negative financial NPV calculated.

The Daventry showcase outlook costs are very different from those concerning Rome: about

85000€ (excluding VAT) are foreseen t o be neede:
conference annexed. Such first rough value is however due to the fact that Daventry is a

showcase and to the different phase in which it has been evaluated.

As for the transport patterns indicators, the complete cross-comparison will be done in the
second part (deliverable 5.2.1b), once a more detailed evaluation will be done on the basis of
complete data collections.
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5 Next evaluation steps

This deliverable is the first part of a whole deliverable which will be done once the data of all
the sites involved in the CityMobil project will be available. It represents an intermediate
evaluation, whereas the second part will allow a more detailed evaluation on the basis of
more data.

The next evaluation steps will be the completion of the data collections for the sites reported
and analysed in such deliverable and the data collections for the other showcases and city
studies of the CityMobil project, together with the ex-ante and ex-post analyses of all of them.
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Annex 1 — Castellon demonstration evaluation plan

Executive summary

The global objective of the CityMobil project is to achieve a more effective organisation of
urban transport, resulting in a more rational use of motorised traffic with less congestion and
pollution, safer driving, a higher quality of living and an enhanced integration with spatial
development.

The concepts, methods and tools developed in CityMobil will be validated and demonstrated
in a number of different European cities under different circumstances. Three of the
demonstrations (Heathrow, Rome and Castellon) will be real implementations of innovative
new concepts. In practice these will be the first stages of automated transport systems that
are really integrated in an urban environment. In a number of other cities studies will be
carried out to show that an automated transport system is not only feasible, but will also
contribute to a sustainable solution for the city's mobility problems, now and in the future.

CityMobil evaluation methodology has been organised in three phases: initial, ex-ante and
ex-post evaluation. Derived mainly from MAESTRO, it was adapted to the scopes and needs
of CityMobil. Initial evaluation selected impacts and indicators to measure them and defined
expectations and thresholds for success of each site. The ex-ante evaluation will make a first
financial and economic assessment of CTS implementation and the ex-post will revise these
results on the basis of the outcomes of field trials and more detailed studies.

This annex reports the plan for the evaluation of the Castellbn demonstration, both in the ex-
ante and in the ex-post phases.

Al.1 Introduction

Background

The mobility problems in cities have been clearly identified; the solutions to face and solve
such problems are still in the initial phase.

The actually preferred trend in order to solve them is a mix of land-use policies and a shift
from the private car to a multi-modal approach. The solution for the implementation of the
multi-modal approach (including and encouraging soft modes such as walking or cycling)
must recognise the need for both high speed scheduled mass transport and individual on-
demand short distance transport. However, such individual on-demand trips should not use
the private car, especially in the densest parts of the cities, which are not well adapted for the
private cars in terms of space, energy and safety.

In this scenario, new solutions have to be tested. Such solutions can be based on: advanced
city vehicles in car-sharing mode, fully automated vehicles running on new infrastructures
(PRT, personal rapid transit) or dual-mode vehicles. This last category of vehicles,
considered as a transition to fully automated road transport, is made of traditional vehicles,
which can be driven manually in mixed traffic or run automatically in reserved areas or
dedicated infrastructures.

Similar technologies can be adapted for freight transport in cities with a multi-modal
approach using dispatch centres outside the cities with clean vehicles running inside in
manual or automatic modes.

The CityMobil project is in line with such research for the understanding of the capabilities of
the new technologies to be adopted to solve mobility problems and of what the gains to be
expected in different city-situations could be.
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CityMobil
CityMobil objectives

The global objective of the CityMobil project is to achieve a more effective organisation of
urban transport, resulting in a more rational use of motorised traffic with less congestion and
pollution, safer driving, a higher quality of living and an enhanced integration with spatial
development.

In order to achieve this goal, three sub-objectives have to be reached:

1. The development of advanced concepts for advanced road vehicles for passengers and
goods transport.

2. The introduction of new tools for managing urban transport.

3. The take away of the barriers, which are in the way of large-scale introduction of
automated systems.

Overview of the evaluation process

The Castellbn demonstrator evaluation methodology is based on focus groups. Focus groups

are group discussions organisedtoexplorepeopl e s vi ews and experienc
of issues. Moreover, the aim of focus group research is to learn and understand what people

have to say about a topic and understand their arguments in order to discover how they feel

about a concept, idea or organisation and how it forms part of their lives.

In a focus group you bring together a small amount of users to discuss issues and concerns
about the features of a user interface. The discussion typically lasts about two hours and is
run by a moderator who maintains the group's focus.

But what distinguishes the focus group technique from the wider range of group interviews is
the explicit use of the group interaction to produce data and insights that would be less
accessible without the interaction found in a group. Focus groups often bring out users'
spontaneous reactions and ideas and let you observe some group dynamics and
organisational issues.

Focus groups can achieve this because participants not only articulate their views about a
particular topic, but also explain to the group members the reason why they hold these
views. Such participation occurs as participants question each other, or even challenge
views, which might differ from their own. Participants are requested to expose the reasoning
behind their own opinions allowing the researcher to explore and record such interaction.

Focus groups are fundamentally a way of listening to people and learning from them. Focus

groups create line of communication. This is most obvious within the group itself, where there

is continual communication between the moderator and the participants, as well as among

the participants. Moderators should be motivated to listen and learn from the participants.

This is not a passive process. Research team members are responsible to decide which

topics they want to hear and to focus the discussion on the things that they want to learn. At

the same time that they must not be too controlling. Every group has its own dynamics,
therefore they need to acknowledge the partici|
thoughts and ideas.

Methodological approach

Focus groups are likely to prove a powerful tool for the project in exploring and evaluating the
end-user needs in relation to current transport service and future automated solutions.
Examination of the literature reveals that focus groups provide a number of advantages
relative to other types of research in this field:

e Focus groups provide data from a group of people much more quickly and at less
cost than would be the case if each individual were interviewed separately. They
also can be assembled on much shorter notice than that required for a more
systematic and larger survey.
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e This methodology allows the researcher to interact directly with respondents. This
provides opportunities for the clarification of responses, for follow-up questions, and
for the probing of responses. Respondents can qualify responses or give contingent
answers to questions. In addition, it is possible for the researcher to observe non-
verbal responses such as gestures, smiles, frowns, and so forth, which may carry
information that supplements (and, on occasion, even contradicts) the verbal
response.

e The open response format of a focus group provides an opportunity to obtain large
and rich amounts of data in the respondents own words. The researcher can obtain
deeper levels of meaning, make important connections, and identify subtle nuances
in expression and meaning.

e Focus groups allow respondents to react to and build upon the responses of other
group members.

e Focus groups are very flexible. They can be used to examine a wide range of topics
with a variety of individuals and in a variety of settings.

e The results of a focus group are easy to understand. Researchers and decision-
makers can readily understand the verbal responses of most respondents.

Focus groups offer important advantages. However, these same advantages have
associated dangers and limitations. Focus groups are used most often as a preliminary stage
in a larger research programme. But it should not be over-looked, however, the fact that
focus groups may be an important source of information for decision making.

CITYMOBIL RESEARCH

Elements Focus Groups

Format Group session

Size 8-12 per session

Length 1.5 hours

Number of groups 6 groups

Participants Selected; by invitation only

Similar characteristics

Forms of data Conversation, including tone of voice
Body language
Silences (words and issues)

Data collection Discussion guide
Video recorder

Moderator Flexible yet focused

Formats for reporting Selected quotations
Analysis of repeated themes
Andlisis of non mentioned issues

Type of analysis Subijective, interpretative

Type of research Exploratory
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Table Al.1. Focus group methodological summary

CityMobil is now going to do the ex-ante evaluation phase after doing objective selection, site
selection, pre-design, initial evaluation and design. The first three phases selected the official
CityMobil demonstrations and city studies.

The evaluation methodology explained before will be used to make the ex-ante evaluation,
extracting the relevant conclusions from the analysis of the different focus groups and trying
to evaluate all the different indicators used to measure the goodness of the system.

With regards to the indicators to be measured, three main data collection activities will take
place: 1) transport and socio-economic indicator data, 2) energy and environmental indicator
data, and 3) safety indicator data.

The ex-post evaluation is the evaluation phase that concludes the project and will be done
once the system is already operating.

The systems have to be implemented and, during the field-trials of such systems, field data
measurements and surveys will be done.

The measurements of the indicators will have to be done several times, in order to provide a
strong database on the basis of which the values of all the indicators can be obtained.

Structure

By structure we intend the extent to which the discussion was led and managed by the
moderator. At one end, there can be a very high level of structure with a timed agenda for
each topic, at the other extreme is a brainstorming model in which participants are free to
discuss any topic they feel is important with relatively limited boundaries.

Since the opportunity to listen to the pa
much structure could have biased the focus group to what the moderator wanted to hear.
Each focus group had its own dynamic depending on the participants and the community
they represented.

Moderator involvement

Closely linked to the issue of structure is that of the involvement of the moderator who has a
key role to play in creating a climate where participants are willing to share their feelings and
experiences. Fundacion Comunidad Valenciana — Regién Europea (FCVARE) kept the
moderator involvement at the necessary minimum. However, he ensured that all topics were
covered.

Participants
Focus groups are conducted using samples of participants selected from certain categories

and sources. According to these ¢ oanescondustedat i

using potential passengers and related stakeholders as participants.

A1l.2 Castellon Demonstrator description

Thanks to the tourist label "Costa Azahar" the seaside of Castellon is one of the fastest
growing areas in the Valencia region - in 2004 the Region of Valencia received more than
20.7 millions of tourists, which means more than four times the population of the region.

In order to keep up with this growth, thousands of new houses — mostly second residences
for both locals and European long-term residents- are being built and public transport is a
key part of the new infrastructures to be developed. In this context, a new airport is under
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construction in Castellon ant the Regional Government of Valencia has already stressed the
strategic importance of the city of Castellén and its metropolitan area.

In order to tackle these challenges a number of interventions are planned, among which the
current pilot plays a key role. The first line of the advanced transport system — northern
corridor - will provide service to the University Jaime I, the historical centre of the city, the
important settlements in the seaside and the beach in Benicassim, an important tourist resort
located 20 kilometres north. The layout of this line will connect therefore the main centres of
mobility: University, Intermodal Station, historical centre, commercial centres, Port and
beaches. In a second phase, a second line — southern corridor, not foreseen within the

current scope of CityMobil - will also connect the south of the metropolitan area (Almassora,
Vila-real, Burriana).

i
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Figure Al.1: Area map with planned system trajectory
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Figure A1.2: Demonstration trajectory

The guided bus/tramway system to be implemented in the Castellon demonstrator provides a
lower cost alternative to light rail while having the advantages of dedicated rights of way.

While totally separate rights of way can be provided, most currently available proposals
envisage providing guideways solely where buses need to bypass congestion. This can be
achieved with minimal space requirements; the guideway need only be 3m wide, and is only
needed in the direction in which congestion is experienced. Specially equipped buses can
then operate normally on the rest of their routes, hence providing much more extensive
suburban coverage than light rail. These systems have a number of advantages, including
the increase of reliability, speed and accessibility to bus services, and the reduction of road
congestion.

Guided vehicles systems involve taking the steering of the bus off the bus and away from the
bus driver for all or, as in the case of Castellon, part of the route. In doing so, they eliminate
the need to allow for any lateral movement of the bus within a lane of traffic. A bus is
generally approximately 2.5m wide, but a bus lane is usually 3.75m or even 4m wide to allow
for this lateral movement. A guided bus system, therefore, provides opportunities to
implement dedicated busways where road space is in short supply and, hence, where
conventional bus lanes could be impractical. Furthermore, it also provides opportunities —by
means of automated docking- to improve physical access to the bus by minimising the
vertical and horizontal gaps between the bus stop and the bus.

The Castellon demonstrator will provide for considerable flexibility in operations. A suitably
adapted bus/tramway could travel on a guideway where this is available but could also travel
on any other part of the road network as required, something specially useful in the city
centre.

In this context, the Castellébn demonstration will make use of electrical traction vehicles with
guidance systems to circulate over a reserved platform. The vehicles will be powered through
a tramway catenary, having in addition another secondary power supply system —possibly
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battery based- to be used in the historical centre of the city, where it is not possible to have

an aerial power supply system.

neS 10

Figure A1.3: Road cross-section and use of space.

A1.3 Choice of the indicators to be measured

The indicators to be collected for the analyses of the Castellon demonstration have been

chosen from those reported in table 3 of the deliverable 5.1.1 of the CityMobil project.

In Table Al1.2 such indicators are reported, grouped according to the impacts and the

evaluation categories they belong to.

Evaluation category Impact Indicator

Usefulness

Acceptance User acceptance

Ease of use

Reliability

Integration with
systems

other

Willingness to pay Cost

User Willingness

Authority Willingness
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Evaluation category Impact Indicator
Quality of service Information Information availability
Information
comprehensibility
Ticketing User satisfaction
Cleanliness Perceived cleanliness
Comfort Perceived comfort

Perception of safety
security

and

Perception of safety

Transport patterns

Modal change

Induced mode changes in
the other segments of the
journey

System use

Vehicle occupancy

System performances

Journey time variability

Total delay per trip

Service Accessibility

Access times for
impaired users

mobility

Safety

Incidents

Accident levels

Driver wokload

Environment

Energy

Daily consumption (KWh)

Energy Efficiency
(KWh/pkm)

Toxic emissions

NOy

PM]_O and/or PM2.5

CO

Climate Change

CO,

Noise

Loen and Luight

Land take

Loss of green space from
construction

Total land use change

Financial impacts

Start up costs

Track construction and civil
works

Vehicle
acquisition/construction

Control and

apparatus

systems

Operating costs

Personnel

Vehicle maintenance
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Evaluation category Impact Indicator

Track and civil infrastructures
maintenance

Control system maintenance

Revenues Operating revenues
Subsidies Perceived public subsidies
Economic Temporary job provided by Jobs provided at the
installation and demonstration site
demonstration Jobs increase induced at the
manufacturers
Efficiency Net Present Value

Internal Rate of Return

Technological success Performance Docking Accuracy

Reliability Failure rate

Mean time between failures

Mean time to repairs

Table A1.2 Castellon demonstration ex-ante impacts and indicators

Considering the Castelldbn demonstration features, some of the indicators reported in the
guidelines for the preparation of the evaluation plans of demonstrations and showcases have
not been considered to be measured and some others have been added.

A1l.4 Choice of the measurement method

The indicators reported in the previous section 3 in Table have to be measured in order to
provide three different values per each indicator:

1. The reference case, which is a forecast based on simulations and interviews;

2. The first quantitative evaluation of the system, done on the basis of the results of the
system dimensioning and the first impact forecasting;

3. The threshold for success, which has to be reached or passed to consider a system
feature, represented by the observed indicator, as satisfactory.

Such values are required for the ex-ante analysis to collect the reference case
measurements and to carry on the first quantitative measurement of the indicators.

The indicators can be classified according to their measurement method in: Focus groups
indicators, Measurements/Simulations indicators and Experts opinion.

Focus groups Indicators

Most of the indicators in Castellon demonstrator can be measured using the focus groups
evaluation methodology.

For the evaluation of the indicators focus groups representing different types of passenger
and other related groups have been identified.

Passengers groups were composed considering the following affected communities:
¢ University students, professors and employees
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e Heads of household

e People working and/or living in the neighbourhood

e People conducting mobile work in the area (e.g. janitors, cleaners, shop assistants,
messengers)

e People visiting the area due to work-related purposes

e Elderly passengers

e Passengers with different disabilities
e Children

Focus groups interviews encompassed issues concerning safety and security, accessibility
and travelling comfort, usability, attractiveness and image impacts, willingness to pay for the
service, preferences for information and ticketing services, and preferences for the service

concepts.

In addition, facility owners, employers, shopkeepers, travel agencies and public and private
transport operators in the area were assessed from another approach, they are asked about
vehicle design, human - machine interface design and planning of the infrastructure.

Using this evaluation methodology the following indicators will be evaluated:
e Acceptance indicators.

(0]

O O O O o

(0]

Usefulness

Ease of use

Reliability

Integration with other systems
Cost

User willingness to pay

Authorities willingness to pay

¢ Quality of service indicators

(0]

o O o o

(0]

Availability of information
Comprehensibility of information
Ticketing user satisfaction
Perceived cleanliness
Perceived comfort

Perception of safety

e Transport patterns indicators

(0]

Induced mode changes in the other segments of the journey

e Social impacts indicators

0 Access times for mobility impaired users

(0]

Driver workload

Measurements/Simulations
The indicators to be collected through measurements or simulations are:
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e Transport patterns indicators

0]
0]
(0]

Vehicle occupancy.
Journey time variability
Total delay per trip

e Social impacts indicators

0]
(0]

Accident levels

Incident levels

¢ Environment indicators

(0]

O O O o o o o

(0]

Daily consumption

Energy Efficiency (KWh/pkm)NOx
NOx

PM,, and/or PM, 5

CoO

CO;

Loen and Liignt

Loss of green space from construction

Total land use change

¢ Technological success indicators

(0]
(0]

Docking accuracy
Failure rate

All of them have to be measured on-field or simulated by considering their values each time
the system is working and by inserting them in a log, in order to have a log book for each

indicator.

Experts opinion
The rest of indicators corresponding to the Economic and Financial impacts evaluation
categories, have to be measured by means of expert opinion. Those indicators are the

following:

e Technological success indicators

(0]
(0]

Mean time between failures
Mean time to repair

¢ Financial Impacts indicators

(0]

O O O o o o

Track construction and civil works costs

Vehicle acquisition/construction costs

Control systems and apparatus costs

Personnel costs

Vehicle maintenance costs

Track and civil infrastructures maintenance costs

Operating revenues
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o0 Perceived public subsidies
e Economic indicators

0 Jobs provided at the demonstration site

0 Jobs increase induced at the manufacturers
o0 Net Present Value
0

Internal Rate of Return

Al1l.5 Measurement plans

Ex-ante measurements

The ex-ante measurements for the Castellon demonstration have already started with the
focus groups and will go on during next months when the Castellén System starts working.

Ex-post measurements

The Castellon demonstrator is planned to begin working by the beginning of October 2007.
From this moment most of the indicators will be able to be measured in situ. Furthermore,
focus groups will be studied again in order to do ex-post analysis of the indicators previously
measured, this ex-post analysis will allow the comparison and evolution of the measured
indicators before and after the system operation.
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Annex 2 — Heathrow demonstration evaluation plan

Executive Summary

The CityMobil project includes three demonstrations of advanced transport systems. The

first of these is a pilot installation of Personal Rapid Transport (PRT) at the new Terminal 5 of
London"s Heat hrow Airport. The airport owner
provides a shuttle loop between a business car park and the Terminal, is to prove the
concept of PRT. If the demonstration provides a good and reliable quality of service,
passenger satisfaction, and acceptable capital 3
to expand the system into a comprehensive network serving the whole north side of the

airport and, via the access tunnel, Terminals 1, 2 and 3 in the Central Terminal Area.

This Report builds on the recommended Framework for Evaluation of the CityMobil
Demonstrations proposed in Deliverable 5.1.1. It describes the evaluation approach for the
Heathrow demonstrator which is based largely on a comparative ex-ante (traditional shuttle
bus service) ex-post (PRT system) approach. The initial evaluation work on selecting the
PRT system was completed prior to the commencement of Citymobil.

The first section (Al.1) provides an overview of the Citymobil project and describes the
purpose of the report. The second section (Al.2) briefly describes the scheme to be
evaluated. Section Al1.3 reviews the key approaches to evaluation discussed in the Citymobil
Evaluation Framework and how it will be applied to the Heathrow demonstration. The Pilot
system is not intended to be economically justified in its own right, and so the ex post
evaluation will focus on the technical operation of the system, passenger satisfaction, and
the costs. Nevertheless, additional data relevant to a wider socio-economic assessment will
also be collected, to inform the financial and economic justification for expanding the Pilot
system, and for applications elsewhere.

Section Al.4 sets out the key evaluation parameters. They have been selected from the
Citymobil evaluation framework taking account of the local circumstances and objectives of
the evaluation. 39 out of the 64 indicators available for the demonstrations and showcases
evaluations have been selected with a further 8 being used to inform wider consideration of
the benefits of PRT over and above that available directly from the ex-ante to ex-post
comparison.

Section Al1.5 reviews the timescales for the ex-ante and ex-post evaluation period and
Section 6 concludes with the key points regarding the Heathrow evaluation approach.

S

A2.1 Introduction

Background

The CityMobil Project aims to achieve more effective urban transport by developing
advanced concepts for autonomous and automated road-based vehicles for passengers and
goods. The city of tomorrow is in need of integrated traffic solutions that provide good
mobility in an efficient, non-polluting, safe and economic manner.

The CityMobil Project will build on the results of recent European and national projects to
validate and demonstrate the capabilities of new mobility solutions in different European
cities. In five horizontal sub-projects the issues that still prevent full-scale implementation of
innovative automated transport systems will be investigated and solutions will be developed.
At three sites: Heathrow Airport in the UK, Castellon in Spain, and Rome, large-scale
demonstrators will be set up to supply proof of concept of innovative transport systems
integrated into the urban environment.
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The first of the large-scale demonstrators is a pilot installation of Personal Rapid Transport

(PRT) at the new Ter minal 5 of Lyaimaofahe piletiskbe at hr o w
demonstrate and evaluate the concept of PRT. Once it is shown to work successfully the

intention is to expand the pilot system into a wide network serving the whole Northside of the

airport, and Terminals 1, 2 and 3 via the access tunnel into the Central Terminal Area. Thus it

is not intended that the Pilot Scheme will of itself be economically justified, but it is intended

to be the start of a fully-operational PRT system. After the Pilot phase, the system will

continue to serve passengers travelling between the business car park and Terminal 5. The

design of the Pilot system must, therefore, be as detailed and functional as the larger

network.

Developing the technology of the CityMobil demonstrations, and showing that they work, is
not enough. For the Projects to be useful it is essential to evaluate their operations in a way
which enables the likely performance and benefits of similar applications elsewhere to be
assessed and predicted. Evaluation is an important part of the whole Project, and is
addressed separately in Sub Project SP5. Each demonstration and showcase will be
assessed, adopting and developing further the techniques drawn from those developed in
previous Framework Projects, such as CONVERGE, MAESTRO and HEATCO, and in the
work of Sub Project SP5.

This Report

This Report identifies the key parameters and factors appropriate to evaluating the Heathrow
Demonstration. It builds on the published deliverables 1.2.2.1 and 1.2.3.1 which provide a
detailed description of the site and an initial statement of the indicators to be used in the
evaluation respectively.

The first section A2.1 provides an overview of the Citymobil project and describes the
purpose of the report. The second section A2.2 briefly describes the scheme to be evaluated.
Section A2.3 reviews the key approaches to evaluation discussed in the Citymobil Evaluation
Framework and how it will be applied to the Heathrow demonstration. The Pilot system is not
intended to be economically justified in its own right, and so the ex post evaluation will focus
on the technical operation of the system, passenger satisfaction, and the costs.
Nevertheless, additional data relevant to a wider socio-economic assessment will also be
collected, to inform the financial and economic justification for expanding the Pilot system,
and for applications elsewhere.

Section A2.4 sets out the key evaluation parameters. They have been selected from the
Citymobil evaluation framework taking account of the local circumstances and objectives of
the evaluation. 39 out of the 64 indicators available for the demonstrations and showcases
evaluations have been selected with a further 8 being used to inform wider consideration of
the benefits of PRT over and above that available directly from the ex-ante to ex-post
comparison.

Section A2.5 reviews the timescales for the ex-ante and ex-post evaluation period and
Section A2.6 concludes with the key points regarding the Heathrow evaluation approach.

A2.2 The Heathrow Pilot PRT Scheme

The Heathrow Airport Pilot PRT Scheme has been commissioned and financed by the owner
BAA (originally the British Airports Authority), now owned by the Ferrovial Group. This
follows an extended period of analysis of alternatives to provide the key landside transport
needs of the airport. BAA concluded that all existing forms of public transport were unsuited
to meeting their key requirement, on the grounds of cost or inflexibility or both. BAA have
concluded that the only transport solution which can meet their future needs is a PRT
network.
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BAA are financing the system in two ways, by a major contract with ATS to install, integrate
and commission the ULTra PRT system, and secondly by making a substantial investment in
ATS which pays for the development of a full production system. The CityMobil programme
will also make some contribution to the provision of the Pilot scheme.

CityMobil will monitor the performance of the scheme and fund some aspects of PRT beyond
the scheme itself, with the aim of achieving an evaluation of the operation of PRT which can
then be applied to other potential installations.

The scheme will carry passengers arriving at the Business Car Park to the new Terminal 5
Building which will open in March 2008,. There will be 3.9 kms of dedicated one-way
guideway, collecting passengers from four two-berth stations in the car park, transporting
them along an elevated dual-guideway mainline section which skirts the perimeter of the
airport and terminates in a four-berth station on the third floor of the multi-storey short-term
car park alongside the Terminal Building. The system will be served by 16 small four-seater
battery-electric vehicles, controlled automatically. Except where there are sudden large
peaks in arrivals, passengers will find a vehicle already waiting to collect them at the stations,
and there will be little or no waiting. The scheme is intended as proof of concept. Once it is
demonstrated to operate satisfactorily, reliably and safely, BAA intend to expand the network
to serve business, public and staff car parks along the entire northern edge of the airport,
plus car hire offices and hotels, and link them through a tunnel to Terminals 1, 2 and 3 in the
Central Terminal Area.

Following some delays in contracting subsequent to the new ownership of BAA and the
airport, the ULTra PRT scheme is now expected to begin public operation about a year after
the opening of Terminal 5. The initial operation of the car park to Terminal link will use buses.
This has particular attractions for the CityMobil programme, since this provides the
opportunity of a direct one-to-one comparison of the passenger satisfaction and benefits of
the two different modes.

A full description of the Pilot Scheme can be found in CityMobil Deliverable 1.2.2.1 (Bly and
Lowson 2007).

A2.3 Evaluation approach

Principles of evaluation

Evaluations within the CityMobil Project are to be standardised and integrated so far as
possible by the Evaluation Sub Project SP5. This work is not yet complete, but this Report
examines and selects the key parameters relevant to an evaluation of the Heathrow
demonstration on the basis of SP5"s prel
(Marsden et al, 2006). The recommendations of D5.1.1 are based in turn on evaluation work
done previously in EU Framework Programmes, particularly CONVERGE (Zhang et al,1998),
MAESTRO (2000) and HEATCO (2005).

D5.1.1 summarises these recommendations as follows.

CONVERGE provides a general procedure for developing the assessment methodology,
suitable for the majority of transport telematics projects, whether R&D, verification or
demonstration, with a methodology based around a seven stage process:

e Determination of user needs;
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e Classification and description of telematics applications;
e Formulation of assessment objectives;

o Technical (system performance, reliability)
Impact assessment (safety, environment etc.)
User acceptance (users
Socio-economic evaluation (benefits and costs)
Market assessment (demand and supply)

o Financial assessment (initial and running costs, rate of return, etc.)
e Pre-assessment of expected impacts;
e Choice of assessment methods;
e Methods available for data analysis; and
e Reporting of results.

opinions, prefere

O O O O

MAESTRO builds on CONVERGE, and proposes three main evaluation phases:

e Before the project begins, when users define their specific transport problem and
decide whether a Pilot or Demonstration project is the best way to try to solve the
problem;

e During the project (the methodology), when users address the issues associated
with setting up the project, specifically defining the objectives, site selection, pre-
design and initial evaluation, as well as considering the design and ex ante
evaluation, and concluding with implementation of the Pilot/Demonstration and ex
post evaluation;

e After the project, when users consider how best to use the project results, and
whether to proceed to full-scale implementation.

The first stage of the methodology involves the definition of objectives. General transport and
sector-specific objectives are first identified to set the context for the definition of the project
objectives. The definition of the project objectives is vital: all other parts of the methodology
depend on their accurate definition.

The HEATCO project analyzed current practice in the European Union (Odgaard et al., 2005)
and the state-of-the-art in project appraisal (Bickel et al., 2005a), with a special focus on
cost-benefit analysis (CBA), and with the aim of developing a harmonized framework for
transport project appraisal in Europe. Figure 1 illustrates the suggested process for CBA.

Because this is a Pilot scheme, a full CBA is less important than an assessment of the
performance and acceptability of the technology, and therefore MAESTRO is more relevant
to the discussion in this report than HEATCO. Nevertheless, CBA will be central to justifying
the expansion of the system, and in evaluation of the Pilot it will be important to measure the
various components of a full CBA.

On the basis of its review of previous work on evaluation frameworks, D5.1.1 emphasises
the need to establish the following key evaluation elements:

e Objectives — a series of key evaluation categories relating to the achievement of
sustainability goals and capable of capturing the practical implementation of new
technologies;

e Framework — a specific interpretation of the evaluation categories developed from
the objectives which sets out the key impacts that relate to each category and the
more specific indicators that can be used to assess achievement;
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e Assessment methods — a clear understanding of how the framework should be
applied (for example using social cost-benefit, Multi Criteria Assessment or mixed
approaches) and to which parts of the CityMobil project

e Implementation — the establishment of clear procedures for the ex-ante and ex-
post evaluation of the different parts of the project.

It recommends a mixed approach in terms of the evaluation methodologies to be used, but
for the SP1 demonstrations it suggests the evaluation should focus on full social CBA,
financial assessment, local cost values, plus additional non-weighted tables to deal with
issues of public acceptance and distribution / equity.

Inputs from Transport Forecasting and Modelling
(passenger and freight flows. journey times, costs)

The Cost Benefit Analysis Process

CBA Value CBA Scope
Sets Definition of alternatives
| P |
v
Estimation of User Benefit Esti- System operating cost and Investment
externality costs mation revenue estimation Costs
} Il l

I l l

Costs and benefits for the
investment period and
selected forecast years

CBA Parameters v
e Start, opening and -
design years Estimation of
e Prices and Unit of »| cost/benefit stream
Account over apprmsal
¢  Appraisal Period petiod
1

e Discount rate

Calculation of Summary Measures (NPV, BCR. IRR)

1

l

Distributional Analysis and Presentation of the CBA results

v
Outputs to analysis and reporting procedures external to the CBA including
risk analysis. financial appraisal, environmental assessment. wider economic impacts
and distribution impacts

Figure A2.1 The Cost-Benefit Analysis process for HEATCO (Bickel et al 2005)

Application to Heathrow
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The MAESTRO process described above suggests three well-defined and logical stages to
developing new technology, beginning with a definition of the problem and identification of
the technical solution, followed by decisions about where best to apply the solution in order
to demonstrate its effectiveness. The application should first be assessed prior to
construction by an ex ante evaluation, which will set the objectives and targets to be met.
After the demonstration, its performance will be measured by an ex post evaluation to
determine whether the objectives have been met, and various other relevant measures of
performance.

D5.1.1 accepts that any individual evaluation will not cover all of the issues suggested by
these general evaluation frameworks, and that it will be sensible to select those approaches,
and those indicators, which are relevant to the situation being assessed. In any case, when
the general theory of evaluation is applied to an existing situation, it is inevitable that some
issues will lie outside the control of the evaluators.

In practice, at some stage the new technology will have to be developed on a commercial
basis, and at that point financial constraints are likely to restrict the available options.
Achieving a full-scale application of an advanced transport system can be more difficult than
developing the technology itself. Consequently, although the various stages of the
MAESTRO process will be fulfiled in one way or another, it is rarely the planned and
continuous progress which MAESTRO describes.

In the case of ULTra, the first stage of the MAESTRO process began in the mid-1990s with
studies at the University of Bristol, led by Professor Martin Lowson, into the best form of
urban transport for the 21% century. This work was based on a conventional systems
engineering approach, identifying a basic requirements definition and finding a technical
response to these requirements. It was concluded that the form of transport already known
as PRT was the best solution to the underlying problems of conventional public transport.
These were that conventional public transport is inflexible in the way it serves individuals,
because it has to collect them together and serve their travel needs collectively, rather than
addressing their individual needs as does a private car. PRT offers the potential to compete
better with the car than could bus or LRT, because its individual vehicles offer the privacy and
comfort of a car, no waiting and non-stop travel between origin and destination. The
di sappointing history of PRT in the 1970"s tauc
reduced cost, to be achieved by use of technically simple and reliable components, and a
small footprint with minimum visual intrusion, achieved by lightweight vehicles and
infrastructure.

Although the system was conceived while Professor Lowson was at Bristol University,
development of the prototype system required funding beyond that which is normally
available from academic research grants. Development of a working prototype depended on
funding from the UK Department of Transport, which also required the sort of ex ante
evaluations which the second stage of MAESTRO suggests. These were essentially desk
studies of ULTra, applied to an existing city (Cardiff - ATS, 2000), to a transport interchange
(Heathrow Airport - ATS, 2002), and to a developing New Town (Corby - ATS, 2003). It was
these hypothetical evaluations, plus the existence of the operational prototype vehicles on
the Cardiff Test Track, which convinced potential purchasers to take PRT seriously, and the
Heathrow study, in particular, which convinced BAA to commission the Pilot Scheme. Thus
although ATS identified Heathrow Airport as a suitable place for the application of PRT, the
choice of objectives, and of the Pilot site at Terminal 5, was a matter for BAA, not for ATS as
the developers of the technology. Indeed, it will always be a problem with new technology
that few customers are willing to be first to purchase a costly system. Most need the
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confidence inspired by a system which can be seen in full and enduring operation. It is
pioneering of BAA to adopt the system for Heathrow, but BAA judge that successful
development of PRT is essential to the effective future development of Heathrow and other
BAA airports.

The main requirement of an evaluation is to determine whether the system has met the
objectives of its owner. It is important, therefore, to understand the purpose of the Pilot.

Objectives of the Demonstration

BAA intend the Pilot to demonstrate the concept of PRT, with the intention, once it has been
shown to operate successfully, to extend the network across the north side of the airport and
into the Central Terminal Area. Success will be determined by showing that the system:

o offers a better quality of service than the alternative shuttle buses
e operates reliably
e operates safely and securely

e s environmentally desirable, in terms of minimum emissions of pollutants,
greenhouse gases and noise: BAA attach great importance to the issue of reduced
emissions from their airports

e s preferred by passengers to the alternative bus system
e operates at the predicted operating cost
e can be extended at the projected infrastructure costs

o s flexible in the way it can be extended and causes minimum disruption during
construction

e provides an exciting and technically advanced image for the airport

It is also the case that ATS has a great deal invested in the Pilot, since it will prove the

practical successof PRT, and i s a showcase for the ULTra sy
very largely with those of BAA, though there will be technical lessons to be learned from the

Pilot which will apply to PRT in an urban situation as well, in addition to the rather specialised

environment of an airport.

The system is NOT intended to be justifiable on its own in either financial or socio-economic
terms. According to the various ex ante desk evaluations, it can be strongly justified when
the network is extended across the airport. The original ATS study considered in detail a
7.6km network which linked two business car parks and a staff car park through the access
tunnel to the Central Terminal Area and Terminals 1, 2 and 3, comparing the PRT system with
the existing shuttle bus services. Although the existing shuttle bus systems have low capital
costs, their operating costs are estimated to exceed the ULTra operating costs, providing a
Net Present Saving on operating costs over 30 years at a 6% discount rate of £12.5M
( }9M). The PRT system provides both business passengers and staff with a much higher
level of service, cutting in-vehicle times by an average of 4.4 minutes, walking times by 1.3
minutes and waiting times by 2.7 minutes. These passenger benefits have a 30-year
Present Value of £88M (€132M), providing a tota
covering the discounted capital costs. Environmentally, the system will reduce the local air
burden by 2.9 tonnes of carbon monoxide, 0.9 tonnes of hydrocarbons, 12.9 tonnes of oxides
of nitrogen, and 1.7 tonnes of particulates. Although the absence of carbon dioxide
emissions at the vehicle is compensated to some extent by emissions at the power station,
there is a net saving of 311 tonnes of CO, per year.
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BAA have made their own assessments of the PRT system, including the Pilot Network on its
own. They are clear that the financial justification for using PRT is not as a simple shuttle
between the business car park and Terminal 5, but from the large net benefits of the
extended system. Thus, it is of obvious interest to both CityMobil and BAA to include within
the evaluation measurements of those factors which will be relevant to evaluation of this
wider network.

The discussion above therefore suggests that the evaluation will be based on two main
comparisons:

e Comparison of PRT system with shuttle bus operation
e Comparison of PRT system performance with expected operational characteristics

Within each of these there are user, system and broader outcomes which will be considered
as identified through the evaluation framework for the Citymobil project. Section 4 reviews
the indicators to be selected and where they feature in the ex-ante and ex-post evaluation
process. We note that the Heathrow demonstration differs from Rome and Castéllon in that it
has a clear comparator system (the shuttle bus service) against which to benchmark a
number of performance characteristics.

A2.4 Evaluation Parameters Adopted

Justification of measures adopted

Most of B Ads"aslistedlalpoeecdnibe translated into key parameters which can be
measured quantitatively and judged to be satisfactory or otherwise. These incorporate
aspects of passenger satisfaction too, since making Heathrow attractive to passengers is a
pervading requirement for commercial success. The question of whether PRT offers a better
quality of service than the alternative shuttle buses is a matter of comparing walking distance
to the station, waiting times and ride times, plus general passenger perceptions about the
service. Matters of reliability, safety, environmental emissions and cost can be measured
quantitatively and judged accordingly. Flexibility and disruption of construction will be judged
from the experience of installing the system. The last issue, of the image conferred on the
airport, is one for the airport owner “s own judg

Table A2.1 is taken from the summary Table 3 of D5.1.1, retaining only the column relevant to

the demonstrations in SP1. Ticks in the fourth column mark those indicators suggested for
inclusion by D5.1. 1. Double ticks show those
Table 4 of D5.1.1. In the fifth column crosses and hatches mark those indicators selected for

evaluation of the Heathrow Demonstration: cros ses mar k t hose indicators
objectives in constructing the Pilot system, while hatches mark indicators which, while not
directly relevant to BAA"s immediate intentions
network which will need to be justified both financially and socio-economically. Here Table 1

is broken into four sections in order that the indicators in each can be discussed below the

section.
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Table A2.1: Passenger evaluation categories, impacts, indicators and where indicators
can be measured/modelled

Evaluation Impact Indicator SP1 Selected for
Category Demonstrations | _ Heathrow
Demonstration
Evaluation
Acceptance | User Usefulness \% +
acceptance
Ease of use \% +
Reliability \% +
User satisfaction for +
. %
the on demand service
Integration with other v NA
systems
Willingness to | User willingness VvV #
pay o
Authorities willingness \%
Quality of | Information Availability \Y, +
service
Comprehensibility \Y, +
Ticketing User satisfaction \Y, +
Cleanliness Perceived cleanliness \Y, +
Comfort Perceived comfort \Y, +
Privacy Perceived level of v +
privacy
Perception of | Perception of safety \YAY +
safety and
security Fear of attack \Vi +
Perceived Overall (notin D5.1.1
performance | Table 3, butin Core A% +
Indicators Table 4)
V marks the selected indicators ViVnare $1f BdresSPS indaaess tFerdhe sleathrewne , and
demonstration + marks the most relevant indicators for the Pilot, but # marks those relevant to wider application
Acceptance: For BAA, the main purpose of the Pilot is to ensure that the PRT system wiill
appeal to its passengers, and provide an exciting part of the whole airport experience, as well
as demonstrating that it will work technically as it was designed to do. The usefulness of the
system is obvious, as an alternative to the shuttle buses currently used to serve other airport
car par ks, but the user s perceptions of ease
the system will be important to the owner. Reliability of service will have its own technical
measures directly from the operating data, but the more qualitative passenger perceptions
will be measured by interviews of passengers and scaled rankings, in a similar way to the
attitude surveys carried out with passengers on the Cardiff Test Track by Travel and
Transport Research (TTR, 2003) and reported

willingness to pay is not directly relevant to the Pilot situation, since the cost of the PRT
transport is included in the car park fee, and for this reason may be difficult to measure
reliably, but the general willingness to pay provides the operator with an indication of how
much revenue might be increased without passengers feeling disadvantaged and is therefore
of commercial interest. In the Cardiff study passenger interviews found that people would be
willing to pay €3 to €5 for the 2km trip.
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Quality of Service: Again, these indicators are largely measures of user perceptions to be
investigated by survey and interview, though service availability will be a matter of direct

operating

general.

Where possible,

dat a.

Al t hough

passengers*
alternative shuttle buses, since there will be an interval between the opening of Terminal 5

CityMobil

passengers
PRT vehicle, and the call and ticket system will be an important part of the technology in
preferences

and the start of the PRT service, during which shuttle buses will be used.

pay

Wi

Table A2.2 (cont’d): Passenger evaluation categories, impacts, indicators and where
indicators can be measured/modelled

Evaluation Impact Indicator SP1 Selected for
Category Demonstrations | Heathrow
Demonstration
Evaluation
Transport Modal change | Induced mode
patterns changes in the other Vv NA
segments of the
journey
System modal share \YAY NA
System use | Total passenger-km v #
travelled
Total N° of trips \% #
Vehicle occupancy \Y, +
System Average Journey time Vv +
performances | per OD pair
Journey time variability \YAY +
Total delay per/trip \YAY +
Average Waiting time \Y, +
Waiting time variability \% +
Interchange time vV NA
Effective system v #
capacity
Social Spatial Change in range of key
Impacts Accessibility | activities accessible \% NA
within time thresholds
Distribution of
accessibility changes \Y, NA
by social group
Service Access times for VvV +
Accessibility | mobility impaired users
Safety Accident levels +
Incidents \Y; +
Driver workload NA
V marks the selected i ndi ccagme,rasd ViVnare $he 8dresSPS indicaaess tFerdhe $leathrow

demonstration + marks the most relevant indicators for the Pilot, but # marks those relevant to wider application
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Transport patterns: Modal share is not relevant here, since all car park passengers will use
PRT. Similarly, demand is determined by use of the car park, so although data on demand
will be collected in order to determine performance indicators which might be applied to the
expanded network and other applications it is not directly relevant to the success of the Pilot.
Estimates of ultimate system capacity will be important in future applications. However,
journey time variability and waiting time are key measures of system performance. It is
intended that average waiting times will be less than one minute, and that few passengers
will have to wait more than two minutes.

Social impacts: The vehicles are designed for easy access by physically impaired and
disabled users, and sliding doors and level station access ease wheelchair access. Indeed,

Table A2.3 (cont’d): Passenger evaluation categories, impacts, indicators and where
indicators can be measured/modelled

Evaluation Impact Indicator SP1 Selected for
Category Demonstrations | Heathrow
Demonstration
Evaluation
Environment | Energy Daily consumption v +
(KWh)
Energy Efficienc +
aqy y VvV
(KWh/pkm)
Toxic NOx VvV +
emissions
PMio and/or PMys \YAY +
CcO VvV +
Climate CO2 +
Change Vv
Noise Loen and Lnignt \4 +
Land take Loss of green space v
from construction
Total land use change #
Financial Start up costs | Track construction and v +
impacts civil works
Vehicle +
T . \Y,
acquisition/construction
Control systems and v +
apparatus
Operating Personnel \% +
costs . .
Vehicle maintenance \% +
Track and civil
infrastructures \Y +
maintenance
Control system v +
maintenance
Revenues Operating revenues \% NA
Subsidies Perceived public NA
- \Y,
subsidies
V marks the selected indicator s ViVnare $he 6dresSP5 indgaaess tFerdhe sieathrevme |

demonstration + marks the most relevant indicators for the Pilot, but # marks those relevant to wider application
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an audit by a disability advisor for the EDICT study found that ULTra was easier to use than
conventional forms of public transport (EDICT 2004). Thus assessments by physically
impaired passengers will be of particular interest, as will ease of carrying baggage. Safety is
of course crucial to assessment of the system. ULTra is designed to have a lower accident
incidence than mainline rail. With the low levels of demand for the Pilot it is not expected
that there will be any cases of injury to passengers or staff, and instead safety will be
assessed by the reporting of every incident which might have potential safety implications,
and judgement of how serious, and how frequent, these might be.

Environment: BAA is keen to improve the environment of Heathrow, and although the
contribution of the Pilot is obviously small, the environmental effects of a PRT system
expanded to form the backbone of the airpor t ®
substantial. ULTra vehicles are battery-electric, with zero exhaust emissions. Energy use is
exceptionally low. These aspects will be compared with energy use and emissions from the
alternative diesel shuttle buses. Local emissions of regulated pollutants are removed
entirely, of course, though there will be some compensating emissions at the electricity
generating stations which charge ULTra"s
pollution it is important to account for it in estimating the net saving in greenhouse gas
emissions. Noise is also important, because in the expanded system it will be desirable to
route the system through some buildings, bringing passengers as near as possible to check-
in desks etc. Land take is of interest beyond the Pilot, in that PRT enables reduction of road
space, especially within the Central Terminal Area, and releases land for other uses.

Financial: It is in the areas of Financial and Economic assessment where BA A" s
important questions will lie. The whole programme of construction and commissioning has
been carefully costed, but PRT is an entirely new system and some uncertainty is
unavoidable, so the out-turn costs will be crucial to justification of an expanded system, and
applications elsewhere. However, the comparison of out-turn costs against predicted costs
must be done carefully, for it is inevitable that in commissioning, designing and building a
system like this more effort is put into decision-making, detail design and testing, and
management than would be the case if PRT were a well-established transport mode. There
is unavoidable duplication of management effort between BAA, ATS and the civil engineering
contractors, as everyone needs to ensure that the project fulfils their intentions. In estimating
the costs of future applications it will be important to strip out these one-off costs of
prototyping. Similarly for the auditing of operating costs: the Pilot will provide the learning
curve for operating PRT, and initially there will be a much greater staffing requirement to
ensure safe and reliable operation, until experience is gained and it becomes clear how best
to distribute effort.

Note that in an airport there are both special benefits and special costs in the application of a
transport, or indeed any other, system. It will be important in the analysis as far as possible
to identify areas where either the cost or the benefit is different in an airport application to
that which would apply elsewhere.
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Table A2.4 (cont’d): Passenger evaluation categories, impacts, indicators and where
indicators can be measured/modelled

Evaluation Impact Indicator SP1 Selected for
Category Demonstrations | Heathrow
Demonstration
Evaluation
Economic Temporary Jobs provided at the v
job  provided | demonstration site
by installation ) -
aﬁd Jobs increase induced
demonstration | &t the manufacturers v
Long terms | Local effects on
effects on | employment
jobs
Non local effects on
employment
Vitality Footfall within defined Vv
area
Vitality index
Efficiency Net Present Value \%
Internal Rate of Return \%
Legal impacts | Impacts  on | Induced regulation
legal and | procedure changes v #
regulatory
framework
Technological | Performance | Response time \% +
success
Accuracy \% +
Data updating delay \Y
Reliability Failure rate \% +
V marks the selected indicator s VVnare $he 6dresSP5 indaaess tFerdhe sieathrevme | and

demonstration + marks the most relevant indicators for the Pilot, but # marks those relevant to wider application

Economic: It has been noted above that the purpose of the Pilot system is to prove the
concept of PRT, and to provide a firm measure of its performance, reliability and costs. The
Pilot system cannot be economically justified in its own right. Consequently a full socio-
economic evaluation is not appropriate. Nevertheless, it is useful to identify the main
components of such an evaluation, because they can provide a more refined ex ante
justification for an extended system and for other applications. The effects on employment
are not very relevant here, though general staffing levels will feed into the cost estimates.
Passenger benefits will be estimated, and Net Present Value and Internal Rate of Return,
and other measures of economic efficiency, calculated. The airport is a commercial
operation, and will use different discount rates and measures from those appropriate to a
public investment, but although measures of passenger benefit do not accrue directly to the
commercial return, they provide an indication of how much passengers would be willing to
pay for the improved quality of service.

Legal impacts: There are various legal and planning implications which have already been
addressed for the Pilot system. These provide experience in developing new applications of
PRT, and will be reported.
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Technological success: These are all measures of the technical performance of the
system judged against its design criteria. They will be extracted from the daily logs of
service operation, together with various other measures of system performance. Their main
use is likely to be to explain the reasons for problems in operation, since the overall measure
of system performance will lie in the mean and variation in passenger waiting times and
journey times.

Application

Table A2.5 sets out the measurement approach for the indicators listed and justified in
Section 4.1. In doing so, it presents what will be measured at the ex-ante stage and ex-post.
In particular, the following definitions apply:

o Reference case (Forecast/simulation) — these are predictions of PRT system
performance using data from models, manufacturer specifications and expert opinion
from ATS. Note that in a few cases it is expected that the main evaluation result will
simply be whether the system performs acceptably to users. In this regard, the
comparative performance (e.g. on personal security) may be of less interest than the
absolute score. The benchmark in such cases is typically that the system should
score more favourably than neutral. However, it is possible to provide some limited
benchmarking information from previous ULTra trials. These are referred to in the
table as ,benchmark?". I n ot her casédssofthef or exze
system and delay to users the performance relative to the bus service will be the key
evaluation metric.

e Quantitative evaluation (measurement) — these are measurements of system
performance and user opinions. In the ex-ante evaluation measurements are those of
the shuttle bus system performance and the u
this system. In the ex-post evaluation these are measures of the operation of the PRT
system performance and usability etc.

e Thresholds for success — this column provides a qualitative indication of the proposed
thresholds for success. These thresholds will each be revisited following the
completion of the ex-ante evaluation to make sure that the benchmarks are fully
appropriate for the indicators. As the system has already been selected for
implementation as a pilot the only thresholds for success of relevance to the
evaluation are those which relate the actual system operation to either the shuttle bus
alternative or, where appropriate, anticipated norms of system performance.

The ex post evaluation must, however, be flexible in response to experience of actually
operating the system. Some measures may gain importance, some may lose it, and new
measures may be added. Similarly, the recommendations for evaluation flowing from SP5
may change as the Sub Project proceeds. For the present, this section provides a logical
and comprehensive framework for the process, and will be used as the basis for data
collection.

Information has also been provided on the indicators which it is felt that the Heathrow
demonstration might usefully inform through further analysis and interpretation of the results
of the PRT system. That is to say, the outcomes are not directly relevant to the aims of the
evaluation or cannot be directly determined from the evaluation data collection process but
are of broader interest to Citymobil. These are identified at the end of Table 2 with some
explanatory text.
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Table A2.5: Indicator measurement approach

CityMobil

Evaluation Impact Indicator Ex-ante analysis Ex-post analysis Threshold for
category o o success
Reference case Quantitative Reference case Quantitative
Forecast/Simulation | evaluation Forecast/Simulation | €valuation
Measurements Measurements
Acceptance User Usefulness Benchmark Interviews* > neutral
Acceptance -
Ease of use Benchmark Interviews > neutral
Reliability Benchmark Interviews > neutral
User satlsfac_tlon for the on Benchmark Interviews > neutral
demand service
Quality of | Information Availability Benchmark Interviews > neutral
Service o .
Comprehensibility Benchmark Interviews > neutral
Ticketing User satisfaction Interviews* Interviews > shuttle bus
Cleanliness Perceived cleanliness Interviews Interviews => shuttle bus
Comfort Perceived comfort Interviews Interviews > shuttle bus
Privacy Perceived level of privacy Interviews Interviews > shuttle bus
Perception of | Perception of safety Interviews Interviews => neutral
safety and ] ]
security Fear of attack Interviews Interviews => neutral
Perceived Overall Interviews Interviews > shuttle bus
performance
Transport System Average Journey time per OD Shuttle bus System
Patterns erformances ' i < shuttle bus
p pair observations Measurements
. N System
Journey time variability Shuttle b_us Y < shuttle bus
observations Measurements
. . System
Total delay per/trip Interviews y < shuttle bus
Measurements
e . System < shuttle bus
Average Waiting time Interviews & Obs .
Measurements Average < 1min

Title Deliverable
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System
Waiting time variability Shuttle b_us 4 < shuttle bus
observations Measurements
Social Service Access times for mobility . preferred to
— . : Benchmark Interviews
Impacts Accessibility impaired users shuttle bus
Safety Accident levels Data from BAA Provided by ATS No injuries
Incidents Data from BAA Provided by ATS t.b.c.
Environment | Energy ) . Estimate from System < shuttle bus
Daily consumption (KWh) shuttle bus measurements <= forecast
Energy Efficiency Estimate from System < shuttle bus
(KWh/pkm) shuttle bus measurements <= forecast
Toxic. NO Estimate from Simulation based < shuttle bus
emissions X shuttle bus estimate <= forecast
Estimate from Simulation based < shuttle bus
PMso and/or PMz 5 shuttle bus estimate <= forecast
Estimate from Simulation based < shuttle bus
CO A
shuttle bus estimate <= forecast
Climate co Estimate from Simulation based < shuttle bus
Change 2 shuttle bus estimate <= forecast
Noise Loen and Laight Measurement Measurement < shuttle bus
Financial Start up costs appropriate
Impacts . L . . comparison with
Track construction and civil Englneenng Provided by ATS original
works estimates ;
estimates
(ACOE)
Vehicle . . W .
. . Vehicle prices Provided by ATS ACOE
acquisition/construction
Control systems and Estimates “ Provided by ATS ACOE
apparatus
Operating Personnel Estimates “ Provided by ATS ACOE
costs
Vehicle maintenance Estimates “ Provided by ATS ACOE
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Tra.ck and civil infrastructure Estimates p Provided by ATS ACOE
maintenance
Control system maintenance Estimates “ Provided by ATS ACOE
Technological | Performance ) ) System
Success Response time N/A from operational data ATS standards
Measurements
from operational data | System ATS standards
Accuracy N/A
Measurements
Reliability ) from operational data | System ATS standards
Failure rate N/A
Measurements
Other indicators which Heathrow Demonstration should inform
ElivEien Impact Indicator Measurement Data reporting Comments
category approach period
Acceptance Willingness to User willingness to pay Interviews Ex-post The cost of the system is |ncluded_|r_1 the parking ticket so this
pay will provide a qualitative input to willingness to pay
Transport System use Total passenger km travelled System performance | Ex-post It is not the objective of the ATS pilot to abstract travellers
patterns ] from other modes or to make the parking area busier so this
Total number of trips System performance | Ex-post is of secondary importance to the demonstration evaluation
System . . . . The data from the pilot will inform simulations of the potential
Effective system capacity Simulation Ex-post . : .
performances operation of the larger system under consideration
Environment | Land take Loss of green space from . This is a highly application specific measure but relevant data
. Qualitative Ex-post ) ; -
construction will be available from this scheme
Economy Efficiency Net Present Value Forecast Ex-post Not relevant to this project, but economic data from this
Internal Rate of Return Forecast Ex-post project will inform wider applications
Legal Impacts on
impacts legal and | Induced regulation procedure - Details of the procedures that have been approved to enable
Qualitative Ex-post
regulatory changes the ATS system to operate.

framework

*See discussion in Section 4.3 for definitions
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Indicator measurement methods

CityMobil
EDICT trials

Previous research as part of the EDICT project (TTR, 2003b) has looked at user acceptance
of the ULTRA system using focus groups and questionnaires. This provides a baseline set of
data on the user acceptance of the system, albeit in a different context. For example, all
respondents found the system very easy or easy to use. The approach adopted in EDICT
was for a series of focus groups with self completion questionnaires.

Assessments on all passenger survey questions will be conducted using a five point Likert
scale. The minimum threshold for success is that respondents view the system positively (i.e.
rate the system better than neutral on the scale).

Simulation

ATS has developed a simulation model which provides estimates of journey times and wait
times at any given demand. Journey times will be obtained from the operational data, but
mean wait times are best obtained from the simulation assuming random arrivals but variable
demand levels through the day. The simulation will also be used to further estimate the
potential impacts of the larger proposed system design.

Interviews

The term , 1l ntervi ewwant foriasombisatod of approaahessthatowill the
used to capture data on the performance of the shuttle bus and PRT systems. As discussed
in 4.3.1 a combination of focus groups and self completion questionnaires was used in the
EDICT evaluation. Focus groups allow a more in-depth analysis of the key benefits and
problems of systems than questionnaires and are more cost effective than interviews. Self
completion questionnaires will also be administered for users of the shuttle bus and PRT
system. A final decision on the combination of qualitative and quantitative analysis has yet to
be taken but the questionnaire sample sizes will be sufficiently large to test the differences
between the with and without PRT scenarios. The decision on the sample will therefore be
taken within a couple of months of the shuttle bus service commencing operation (mid-2008).

Shuttle Bus Surveys

The operational characteristics of the shuttle bus will need to be determined using traditional
traffic count techniques (waiting time and boarding time surveys) and possibly number plate
recognition for journey time estimation. The surveys will be conducted over a one week
period selecting several times of the day and days of the week to ensure that the findings
can be extrapolated to be representative of the whole week. Bus services at Heathrow are
sub-contracted and the financial data, and perhaps other data, will be commercially
confidential to the operator and unavailable to ATS. It will be necessary to make indirect
estimates of some of the required data.

System Measurements

The ULTra system will automatically log data on transport patterns and system performance.
Additional local indicators on system performance may be proposed for inclusion in the
evaluation following the introduction of the ULTra system as seems appropriate. A substantial
time series of data will therefore be available on all of the indicators listed. To enable a direct
comparison with the ex-ante evaluation of shuttle bus performance a week long survey
period will be used to estimate some of the parameters (such as journey times). Other
parameters (such as failure rates) require a longer time series for meaningful calculation. Of
course, as the system data is logged anyway it will be possible to use the longer time series
data set for comparisons and for further manipulation.
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Cost information will be provided by ATS. In widescale application it is expected that PRT will
justify itself in terms of operating cost over the shuttle bus service, taking account of time
savings of passengers, but this may not be true of a small-scale pilot operation, especially at
first when overstaffing may be required to guard against teething problems. The costings
used in such calculations will have to be carefully derived to transparently show how one-off
costs associated with this being a pilot scheme have been removed.

Further details

Further details of sample questions for the user survey indicators are included in Annex A.
Where possible the Heathrow evaluation measurement techniques will adopt a harmonised
style with those in use at other sites.

A2.5 Evaluation timescales

Terminal 5 is scheduled to open to the public in March 2008. The expected operational start
date for the PRT system is now spring 2009. This provides a window of about a year for the
ex-ante evaluation of the shuttle bus system. The ex-ante evaluation will therefore be
completed in Autumn 2008. The date is yet to be formally agreed with BAA but is anticipated
to be September or October. Data collection for the ex-post evaluation will commence on
system launch. However, the principal shuttle-bus PRT comparison will be based on an ex-
post system evaluation week conducted in the same period of 2009 as explained in Section
4,

A2.6 Concluding points

This Report builds on the recommended Framework for Evaluation of the CityMobil
Demonstrations proposed in Deliverable 5.1.1, to identify the main indicators to be used in
the ex ante and ex post evaluation of the Heathrow Personal Rapid Transport
Demonstration.

BAA" s pur pose i n building the Pilot Syst
business car park and the new Terminal 5, is to prove the concept of PRT. If the
demonstration provides a good and reliable quality of service, passenger satisfaction, and
acceptable capital and operating costs, i
comprehensive network serving the whole north side of the airport and, via the access
tunnel, Terminals 1, 2 and 3 in the Central Terminal Area. The Pilot system is not intended to
be economically justified in its own right, and so the ex post evaluation will focus on the
technical operation of the system, passenger satisfaction, and the costs, but additional data
relevant to a wider socio-economic assessment will also be collected to inform the financial
and economic justification for expanding the Pilot system, and for applications elsewhere.

This evaluation plan is written 12 months before it is anticipated the ex-ante measurements
will be taken. We anticipate that there may be changes to the framework in response to
lessons learnt from other evaluation experiences in Citymobil, and in relation to the technical,
operational or financial constraints. The knowledge gained from the ex-ante evaluation may
also require us to amend our thresholds for success. Such changes are anticipated to be
small. Whatever changes prove necessary, ATS is committed to ensuring that the evaluation
is conducted in line with the Citymobil goals and will do so through dialogue with SP5.
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Annex 3 — Rome demonstration evaluation plan

Executive summary

The global objective of the CityMobil project is to achieve a more effective organisation of
urban transport, resulting in a more rational use of motorised traffic with less congestion and
pollution, safer driving, a higher quality of living and an enhanced integration with spatial
development.

The concepts, methods and tools developed in CityMobil will be validated and demonstrated
in a number of different European cities under different circumstances. Three of the
demonstrations (Heathrow, Rome and Castell6n) will be real implementations of innovative
new concepts. In practice these will be the first stages of automated transport systems that
are really integrated in an urban environment. In a number of other cities studies will be
carried out to show that an automated transport system is not only feasible, but will also
contribute to a sustainable solution for the city's mobility problems, now and in the future.

Rome is one of the three major CityMobil demonstrations and it contributes to the project

objectives of demonstrating the feasibility, public acceptance and performances of innovative
automated transport systems. Rome demonstration is a short distance transport service

using small automated vehicl es, “Cybercars”, t o
the train station and to bring them to the entrance of the new Rome exhibition building. With
respect to previous “Cybercars” applications t hj

and integration features which will contribute to supply a service of extremely high quality
that is therefore expected to have a good impact on the public.

CityMobil evaluation methodology has been organised in three phases: initial, ex-ante and
ex-post evaluation. Derived mainly from MAESTRO, it was adapted to the scopes and needs
of CityMobil. Initial evaluation selected impacts and indicators to measure them and defined
expectations and thresholds for success of each site. The ex-ante evaluation will make a first
financial and economic assessment of CTS implementation and the ex-post will revise these
results on the basis of the outcomes of field trials and more detailed studies.

This deliverable reports the plan for the evaluation of the Rome demonstration, both in the
ex-ante and in the ex-post phases. The report is organised in five main sections.

The first section gives an overview of the CityMobil project and its objectives, focusing the
attention on the evaluation process and on its different phases.

The second and the third sections report a description of the Rome demonstration. The
second section describes the structure for the new exhibitions which is being built and the
car-parks designed for the visitors reaching it by private cars. In particular the section shows
the main characteristics of the CTS (Cybernetic Transport System) which is designed to be
implemented inside the biggest car-park and the changes it will make, both in terms of car-
park re-design and user needs satisfaction. The third section reports the actual situation on
the site, in terms of the number of blocks of the new structure yet opened and of the works in
progress in the car-park where the CTS will operate, and the future plans, in terms of the
administrative decisions concerning the car-park and the entire CTS management.

The fourth and the fifth sections are the main sections of this report.

The fourth section reports the indicators chosen to be measured for the analyses of the
Rome demonstration. They have been directly selected from those reported in the evaluation
framework of the CityMobil project. 54 of the 64 indicators available for the demonstrations
and showcases evaluation have been selected, whereas the 10 remaining (ticketing user
satisfaction, user willingness to pay, authorities willingness to pay, system modal share,
change in range of key activities accessible within time thresholds, distribution of accessibility
changes by social group, footfall within defined area, response time, accuracy and data
updating delay) have not been considered because of the characteristics of the Rome
demonstration.
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Six further indicators (Car accessing P1 ca-park, People accessing

P1, P1 parking time duration, Cars illegally parked, lllegal parking duration and People
coming by train) have been added concerning user behaviours for the Rome demonstration.

The fifth section reports the methods to be adopted for the measurements of the different
indicators, the size of the samples to be collected and the measurement plans for the ex-ante
and the ex-post measurements.

The measurement methods vary according to the kind of indicators and to the phases in
which they have to be measured.

They have to be measured through interviews, surveys, measurements, calculations,
simulations, expert opinions, certifications or from data directly provided from system or
vehicle providers, in order to have the reference case, the threshold for success and the
quantitative evaluation of each indicator. The different ways to do such measurements
depend on the kind of data required per each indicator; such ways are sub-divided in 16
different groups.

Concerning the measurement plans, the ex-ante measurements have been started on
September 1%, 2007 and will end on October 31%, 2007. The ex-post measurements will be
divided in two phases: the first starting on November 1%, 2008 when the first two vehicles will
be delivered, the second starting on April 1%, 2010, six months after the opening of the
system (with six vehicles circulating on the network) to the public.

A3.1 Introduction

Background

The mobility problems in cities have been clearly identified; the solutions to face and solve
such problems are still in the initial phase.

The actually preferred trend in order to solve them is a mix of land-use policies and a shift
from the private car to a multi-modal approach. The solution for the implementation of the
multi-modal approach (including and encouraging soft modes such as walking or cycling)
must recognise the need for both high speed scheduled mass transport and individual on-
demand short distance transport. However, such individual on-demand trips should not use
the private car, especially in the densest parts of the cities, which are not well adapted for the
private cars in terms of space, energy and safety.

In this scenario, new solutions have to be tested. Such solutions can be based on: advanced
city vehicles in car-sharing mode, fully automated vehicles running on new infrastructures
(PRT, personal rapid transit) or dual-mode vehicles. This last category of vehicles,
considered as a transition to fully automated road transport, is made of traditional vehicles,
which can be driven manually in mixed traffic or run automatically in reserved areas or
dedicated infrastructures.

Similar technologies can be adapted for freight transport in cities with a multi-modal
approach using dispatch centres outside the cities with clean vehicles running inside in
manual or automatic modes.

The CityMobil project is in line with such research for the understanding of the capabilities of
the new technologies to be adopted to solve mobility problems and of what the gains to be
expected in different city-situations could be.

CityMobil objectives

The global objective of the CityMobil project is to achieve a more effective organisation of
urban transport, resulting in a more rational use of motorised traffic with less congestion and
pollution, safer driving, a higher quality of living and an enhanced integration with spatial
development.
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In order to achieve this goal, three sub-objectives have to be

CityMobil
reached:

4. The development of advanced concepts for advanced road vehicles for passengers and
goods transport.
5. The introduction of new tools for managing urban transport.

6. The take away of the barriers, which are in the way of large-scale introduction of
automated systems.

Overview of the evaluation process

The CityMobil evaluation methodology is mainly based on MAESTRO guidelines, a major
strategic initiative fully funded under the Transport Research Programme of the European
Commission, that provides a standard methodology for selection, design and evaluation of
pilot and demonstration (P/D) projects for transport in Europe.

According with MAESTRO methodology flow, Figure A3.1, the evaluation steps are four,
namely the definition of the objectives plus initial, ex-ante and ex-post evaluations, each one
followed and preceded by one of the three project design/implementation phases.

—— —— e— ————
Define the Initial Ex ante Ex post
objectives evaluation evaluation evaluation

Site
selection
3 Desgn Implementation
Pre-desgn

Figure A3.1 MAESTRO methodology flow (source: MAESTRO Guidelines)

CityMobil is now going to do the ex-ante evaluation phase after doing objective selection, site
selection, pre-design, initial evaluation and design. The first three phases selected the official
CityMobil demonstrations and city studies.

The evaluation working group has defined the CityMobil evaluation methodology. Initial
evaluation defined the evaluation plan, selected impacts to evaluate and indicators to
measure them; it quantified the site expectations (expected impacts) and defined the
thresholds for success (value that the indicator had to pass [or not exceed] to consider the
project successful under that indicator point of view).

Concerning the ex-ante evaluation, two main tasks have to be done:

1. The construction of a reference case”
selected in the previous evaluation phase (initial); it quantifies the actual situation by
measuring the indicators at this stage. Some of the indicators will have a reference value
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to be individuated, whereas other indicators will not provide

CityMobil
reference values at this stage.

2. The first quantitative evaluations of the system done on the basis of the results of the
system dimensioning and the first impact forecasting. Such evaluations allow to consider
the design well working and technically good. Furthermore they provide quantitative
measures concerning the expectations linked with each indicator, thus setting the
reference-case for the ex-post evaluation.

With regards to the indicators to be measured, three main data collection activities will take
place: 1) transport and socio-economic indicator data, 2) energy and environmental indicator
data, and 3) safety indicator data.

The output produced in this phase, other than the reference case to be constructed, has to
be linked with parameters as the O/D matrix representative of the case which is studied and
the kind of evaluation to be done in the next phase.

Therefore this phase will assess which local project is feasible and, eventually, provide
feedback to the site designers.

The ex-post evaluation is the evaluation phase that concludes the project.

The systems have to be implemented and, during the field-trials of such systems, field data
measurements and surveys will be done.

The new, more detailed simulations carried out in the previous phases will give hew data for
the indicators, as well as some of the outcomes from the field trials will be transferred.

The measurements of the indicators have to be done several times, in order to provide a
strong database on the basis of which the values of all the indicators can be obtained. In
particular.

Role and structure of this document

The objective of this document is to provide an evaluation plan of the Rome demonstration
which consider both the ex-ante and the ex-post phases and which can be used as example
for the other two demonstration of the CityMobil project.

Section two reports a brief description of the site, in which the main features of the
demonstration and the changes inside the site designed for its implementation are reported,
and section three describes the actual situation of the site and the future plans.

Section four, five and six are the core sections of the document.

Section four reports the indicators to be measured for the demonstration of Rome, explaining
the ten indicators not considered and the six specific indicators added.

In section five the methods to measure the indicators shown in section 4 are reported,
together with the measurement plans for the ex-ante and the ex-post phases. The indicators
are divided in sixteen sub-groups, each one according to the measurement methods adopted
and to the phases in which they have to be adopted. For each measurement method, the
number of measures required to have a sample representative of the population is reported.

A3.2 Site description

Rome is building a new exhibition centre to replace the old one. The old one is currently
inside Rome with big problems of parking, public transport and with a limited exhibition area.
The new one aims to become one of the important European exhibition areas.

It is located in the direction of Fiumicino airport (the main international airport of the city) on
the west side of the city 3 km outside of the outer ring road and 16 km away from the city
centre, along the airport highway and railway link.

The area where the new exhibition is being built is on the lower side of the airport highway
and railway link and it is shown in Figure A3.2, whereas the new building for the Rome
exhibition centre is shown in Figure A3.3. Around a 1.5 km long central corridor, each block
represents an exhibition stand of 72 by 12 metres each.
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Figure A3.2: The area where the new exhibition is being built

In front of the building, there is a car-park with about 2500 car-slots. The building can be
reached not only with the private car, but also with the train by using the railway from the
Fiumicino Airport to Rome (FM1). The distance between the railway station and the nearest
building entrance is about 500 metres.

The transport system that will be the core of the Rome demonstration will serve the car-park
with two objectives:

e To improve visitors" accessibility to the bui
e To eliminate the shuttle, which would be needed to serve the farthest car-slots.

A further objective in the longer term is to demonstrate the economic viability of automated
systems for providing an effective feeder transport service; if successful, similar systems are
expected to cover the feeder public transport needs for the new housing currently under
construction along the railway and toward the airport.
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Figure A3.3 New building for Rome exhibitions car-parks

The car-park capacity with the initial design is 2500 car-slots. Visitors park their cars in the
slots without any order searching for a free place at their arrival. However there are parking
zones inside the car-park about 600-700 metres distant from the building entrance, meaning
that some people would need to walk for more than 10 minutes to reach the exhibition, and
to return to their cars. In such cases, it is common experience in Italy, to park illegally in the
proximity of the entrance rather than use parking spaces. In order to avoid this problem, the

car-park has beenre-d esi gned introducing a “Cybupvisitcasr  net v
once they have left their cars and to bring them to the building entrance. Once they finish
their visit inside the buintadtothegcarst he “Cybercar’”
The new structure of the car-park is shown in Figure A3.4.
The main features of the new system car-park—“ Cy ber car” networ k are:
e A “car corr i do4pdrk toaatlosv car dwndrsht@ reachathe slots, which they
have been addressed at the car-park entrance gate;
e A central “Cybercar corridor” from the left to

serve all the car-park as reported in Figure A3.4;
e Car-slots for impaired mobility people cars near the entrance of the building.

I n this confi gusét issgnegatednard tHe Ggximem al@aved speed is 30
km/h (according to CyberMove results, see reference list). Furthermore this new
configuration avoids congestion problems due to the absence of intersections between
“Cybercar s” and-seamhtrafficabecdausegeaah kar is afgdressed to a specific
slot at the car-park entrance gate.
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Figure A3.4 New car-park structure after the insertion of the CTS

At the two car-park entrances (one on the west side and one on the east side), there are

automated gates: once a car enters, the driver states how many passengers there are in

his/her car and receives a ticket which shows in which car-slot he/she has to park.

| mmedi ately a “Cybercar”reahicbeops wkihnthtiosthl
car-slot and is waiting there for the visitor to arrive at their designated parking slot.

The new configuration of the car-park has 3,000car-s| ot s. The tot al l ength
networkis 2.2km.20-pl aceerCymw” vehicles have been chosen

The system will provide a fully on-demand service, and vehicle reservation will be integrated
with the car-park management; each time a car enters the car-park-gate it receives the
number of the slot where to park and an automated vehicle is called to wait for the car
occupants at the right stop.

These features contribute to the achievement of four different objectives:
e Improvements in transport performance.

e Increased public acceptance of public transport services.

e Proof of financial viability.

e Demonstration of the technical maturity of the technology.

A3.3 Actual situation of the site and future plans

The first four blocks of the New Rome Exhibition has been opened on September 21% of
2006 and the works are on going to build the other blocks. Anyway New Rome Exhibition is
under construcition and the main car-park (called P1) has been opened to customers. The
P1 car-park is now manually managed and many problems have been experienced by
customers going to the exhibition and by the exhibitors. The P1 car-park is always empty,
because of the entrance fee, which is 5 € and considered too expensive. Furthermore there
is a big problem due to illegal parking, very widespread in the surrounding of Rome.

The definition of the demonstration requirements has been done at the end of month 3 of the
project through the deliverable D1.3.2.1, as planned in the Description of Work (DoW). The
analysis made in D 1.3.2.1 has found the major requirements to make the CTS operating
inside the P1 car-park.
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After the definition of demonstration requirements, the preparation

of the call for tender for the implementation of the CTS in the P1 car-park and the preparation
of the project for the civil works needed in P1 car-park for the insertion of the CTS have been
started.

On Junel3" of 2007 Rome Municipality has officially assigned to ATAC, the institutional
partner of Rome Municipality for what concerns the transport issues, the New Rome
Exhibition car-parks management and the implementation and management of CTS.

After this decision, ATAC has started to work for the publication of the call for tender for the
implementation of the CTS in the P1-car park, taking into account: the requirements reported
in D1.3.2.1, some informal suggestions from Ministry of Transport, that is responsible for the
approval of the CTS, and the draft call for tender already prepared by the other Rome
demonstration partners.

Because of the link to the train station will not be implemented within the CityMobil project,
the work plan is under review and it will be probably changed.

A3.4 Choice of the indicators to be measured

The indicators to be collected for the analyses of the Rome demonstration have been chosen
from those reported in table 3 of the deliverable 5.1.1 of the CityMobil project.

In Table A3.1 such indicators are reported, grouped according to the impacts and the
evaluation categories they belong to.

Table A3.1 Rome demonstration ex-ante impacts and indicators

Evaluation category Impact Indicator

Acceptance User acceptance Usefulness
Ease of use
Reliability

User satisfaction for the on
demand system

Integration with other

systems
Quality of service Information Information availability
Information
comprehensibility
Cleanliness Perceived cleanliness
Comfort Perceived comfort
Privacy Perceived level of privacy
Perception of safety and | Perception of safety
security Fear of attack
Transport patterns Modal change Induced mode changes in
Fhe other segments of the
journey
System use Total passenger-km travelled

Total N° of trips

Vehicle occupancy
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Evaluation category

Impact

Indicator

System performances

Average Journey time per
OD pair

Journey time variability

Total delay per trip

Average Waiting time

Waiting time variability

Interchange time

Effective system capacity

Service Accessibility

Access times for
impaired users

mobility

Safety Incidents
Environment Energy Daily consumption (KWh)

Energy Efficiency
(KWh/pkm)

Toxic emissions NO,
PM;, and/or PM, 5
CO

Climate Change CcoO,

Noise

Loen @nd Lignt

Land take

Loss of green space from
construction

Financial impacts

Start up costs

Track construction and civil
works

Vehicle
acquisition/construction

Control and

apparatus

systems

Operating costs

Personnel

Vehicle maintenance

Track and civil infrastructures
maintenance

Control system maintenance

Revenues

Operating revenues

Subsidies

Perceived public subsidies

Economic

Temporary job provided by
installation and
demonstration

Jobs provided at the
demonstration site

Jobs increase induced at the
manufacturers
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Evaluation category Impact Indicator

Efficiency Net Present Value

Internal Rate of Return

Legal impacts Impacts on legal and | Induced regulation
regulatory framework procedure changes
Technological success Reliability Failure rate

Mean time between failures

Mean time to repairs

Log of obstacle avoidance
procedures

Log of emergency stops

Speed profiles

Indicators not considered for the Rome demonstration

Considering the Rome demonstration features, ten of the indicators reported in the
guidelines for the preparation of the evaluation plans of demonstrations and showcases have
not been considered to be measured and six further indicators (all concerning the
technological success evaluation category) have been added.

The indicators cut are: ticketing user satisfaction, user willingness to pay, authorities
willingness to pay, system modal share, change in range of key activities accessible within
time thresholds, distribution of accessibility changes by social group, footfall within defined
area, response time, accuracy and data updating delay.

Ticketing user satisfaction is not required because users are now paying for the use of the
car-park, and the CTS will not have fee once it was operating.

User willingness to pay has not to be considered because the service provided by the CTS is
directly included inside the service provided in the whole car-park use, thus such indicator is
not required to be measured. Therefore the authorities willingness to pay is also not required.

System modal share can not be considered because the CTS will be used only inside the
car-park, to bring the users from their slot inside the car-park to the building entrance and to
the return journeys.

Concerning the spatial accessibility of the demonstration, no time horizon and zone viability
are considered, thus change in range of key activities accessible within time thresholds and
distribution of accessibility changes by social group are not required to be measured.

For the same reasons, footfall within defined area has not to be considered in the
measurements.

Concerning the three technological success indicators, response time, accuracy and data
updating delay, no one of them is proper of the service provided by the CTS, thus they could
not be individuated and evaluated.

The indicators to be added are: mean time between failures, mean time to repairs, number

and type of accidents and incidents, log of obstacle avoidance procedures, log of emergency
stops and speed profiles.

Mean time between failures is directly linked with the failure rate and is defined as the
inverse of the frequency of the failures of the system.

Mean time to repairs is intended as the time elapsed between the vehicle entry in the garage
and its exit after it has been repaired.
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Log of obstacle avoidance procedures is a
the procedures to be adopted to avoid the different obstacles the Cybercars could find during
the service.

Log of emergency stops is similar to the previous indicator, but it concerns the kinds of stops
the vehicles could have in emergency situations during the service.

The last indicator, speed profiles, allows to make the running diagrams of the vehicles during
the service.

Indicators specific for the Rome demonstration

Six further indicators have been added concerning user behaviours for the Rome
demonstration. Cars accessing P1 car park is the first specific indicator and it is the number
of cars accessing P1 car park during the day. People accessing the P1 car park is directly
linked to cars accessing P1 car park and will be used to define the peak hour demand for the
CTS. P1 parking time duration is the mean parking time of vehicles in P1 car park.

Car illegally parked and illegal parking duration are referred to the number of vehicles illegally
parked close to the Rome Exhibition entrances. These two indicators together with indicators
about cars and people accessing to P1 car park will be used to understand how the CTS
implementation will be effective in reducing illegal parking close to the entrances shifting
users to P1 car park.

The last Rome specific indicator is people coming by train, and it will be useful to understand
how CTS can be effective in shifting people from private vehicle to train and how important is
the demand for the train station CTS extension.

A3.5 Measurement methods and plans

The indicators reported in the previous section 4 in Table have to be measured in order to
provide three different values per each indicator:

4. The reference case, which is a forecast based on simulations and interviews;

5. The first quantitative evaluation of the system, done on the basis of the results of the
system dimensioning and the first impact forecasting;

6. The threshold for success, which has to be reached or passed to consider a system
feature, represented by the observed indicator, as satisfactory.

The measurements of such indicators will be subdivided in three phases: 1) Ex-ante analysis,
2) First ex-post analysis, 3) Second ex-post analysis.

In section 5.1 a table with the different indicators and the measurements to do in the different
phases (Table ) is reported, together with a sort of instructions on how to read it.

Section 5.2 reports the measurement methods for each indicator reported in Table , in all the
three phases of the measurements.

In section 5.3 and 5.4 measurement plans are reported: ex-ante measurement plan in
section 5.3 and ex-post measurement plans in 5.4.

Reference case, quantitative evaluations and threshold for success

In Table A3.2 the values that will be collected for each indicator in the ex-ante analysis, first
ex-post analysis and in the second ex-post analysis are reported.

In the ex-ante analysis and in the first ex-post analysis it will be possible to collect Reference
case, Quantitative evaluation and Threshold for success values for each indicator. In the
second ex-post analysis Reference case and Final quantitative evaluation values will be
collected.

For each indicator the data collection method has been also reported for each value: when a
box is grey it means that is not possible to collect that value for that indicator, whereas when
two ore more boxes are united it means that the values will be collected with the same
method and will be the same. Two examples are reported below.
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Concerning road users acceptance indicators in ex-ante analysis,

the threshold for success will be collected by interviewing the users, whereas the reference
case and the quantitative evaluation will not be collected. For these indicators no values will
be collected in the first ex-post analysis, whereas in the second ex-post analysis the
reference case and the final quantitative evaluation values will be collected jointly by using
the same method and having the same value.

Concerning car accessing P1, in the ex-ante analysis the reference case will be collected by
survey whereas the quantitative evaluation and the threshold for success will be collected
jointly by using the results from surveys and interviews. For the first ex-post analysis only the
reference case will be collected by surveys. This value will be very useful for understanding
if, without the CTS opened to the customers, park users are improving. In the second ex-post
analysis only the final quantitative evaluation will be collected.
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Table A3.2 Indicator measurement methods in the ex-ante and in the two ex-post phases

Evaluation | Impact Indicator Ex-ante analysis First ex-post analysis Second ex-post
category analysis
Referenc | Quantitative | Threshold Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case quant.
success eval.
Acceptance User Usefulness ‘ Interviews
acceptance
User
satisfaction
for the on Interviews Interviews
demand
system
Integration
with other Interviews Interviews
systems
User Car accessing Surve
behaviour P1 Y Interviews
result
People Survey Survey Surve
accessing P1 result Interviews result y
result
P1 parking Survey Survey Measu
time duration result result
Cars illegally Survey Survey Surve
parked result Interviews result y
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Evaluation | Impact Indicator Ex-ante analysis First ex-post analysis Second ex-post
category analysis
Referenc | Quantitative | Threshold Refer. Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case quant.
success
lllegal parking Survey Survey Surve
duration result result y
result
People Survey Survey Surve
coming by result result
train
Quality of Information Information . .
service availability Interviews Interviews
Information
comprehensib Interviews Interviews
ility
Cleanliness Perceived . .
cleanliness Interviews Interviews
Comfort Perceived | . | .
comfort nterviews nterviews
Privacy Perceived
level of Interviews Interviews
privacy
Perception | Perception of Intervi Intervi
of safety safety nterviews nterviews
and security
Transport Modal Induced mode Intervie | Measu
patterns change changes in Interviews ws* + remen
the other Measure ts
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Evaluation | Impact Indicator Ex-ante analysis First ex-post analysis Second ex-post
category analysis
Referenc | Quantitative | Threshold Refer. Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case guant.
success eval.
segments of ments
the journey
System use Total Survey + Measurements
passenger-km | Calculatio Simulation result
travelled ns
Total N° of Survey + Measurements
trips Calculatio Simulation result
ns
Vehicle Simulation result Measurements
occupancy
System Average M Measureme Measurements
performanc | Journey time easure Simulation result nts
es per OD pair ments
Journey time | Measure Simulation result Measurements
variability ments
Total delay Simulation result Measurements
per trip
Average Simulation result Measurements
Waiting time
Waiting time Simulation result Measurements
variability
Interchange Simulation result Measurements
time
Effective . . Measureme Measurements
Simulation result
system nts
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Evaluation | Impact Indicator Ex-ante analysis First ex-post analysis Second ex-post
category analysis
Referenc | Quantitative | Threshold Quant. Thresh. Ref. Final
e case evaluation for success evaluation | for case quant.
success eval.
capacity ]
Service Access times Measureme Measurements
accessibility for mobility Ex_pgrts nts
impaired opinion
users
Safety Incidents Experts Measureme Measurements
opinion nts
Environme Energy Daily Measureme Measurements
nt consumption Simulation result nts
(KWh)
Energy Measurements
Efficiency Simulation result
(KWh/pkm)
Toxic NO, Simulation result Measureme Measurements
emissions nts
PM,, and/or Simulation result Measureme Measurements
PM2_5 nts
(6{0) Simulation result Measureme Measurements
nts
Climate CO, Simulation result Measureme Measurements
change nts
Noise Loen and Liignt Survey Survey results
Survey results results
Land take | Loss of green Measurements

space from

Measurements

Measureme
nts
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Evaluation | Impact Indicator Ex-ante analysis First ex-post analysis Second ex-post
category analysis
Referenc | Quantitative | Threshold Refer. Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case guant.
success eval.
construction
Financial Start up Track Provided by ATAC Provided by Provided by
impacts costs construction ATAC ATAC
and civil
works
Vehicle Provided by ATAC Provided by Provided by
acquisition/co ATAC ATAC
nstruction
Control Provided by ATAC Provided by Provided by
systems and ATAC ATAC
apparatus
Operating Personnel Provided by ATAC Provided by Provided by
costs ATAC ATAC
Vehicle Provided by Provided by CTS
maintenance Provided by CTS provider CTS provider
provider
Track and civil Provided by ATAC Provided by Provided by
infrastructures ATAC ATAC
maintenance
CTS Control Provided by Provided by CTS
system Provided by CTS provider CTS provider
maintenance provider
Car park Provided by ATAC Provided by Provided by
control ATAC ATAC
system

maintenance

Field trial ex ante evaluation report

109




Evaluation | Impact Indicator Ex-ante analysis First ex-post analysis Second ex-post
category analysis
Referenc | Quantitative | Threshold Refer. Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case guant.
success eval.
Revenues Operating Provided by ATAC Provided by Provided by
revenues ATAC ATAC
Subsidies Perceived Calculations Calculations
public Calculations
subsidies | ] -
Economic | Temporary | Jobs provided Provided by
job provided at the Experts opinion ATAC
by demonstration
installation site
and | jops increase Experts opinion Provided by CTS
demonstrati | jnquced at the provider
on manufacturers
Efficiency Net Present Calculations Calculations Calculations
Value
Internal Rate Calculations Calculations Calculations
of Return
Legal Induced
impacts regulation System System
procedure certification certification
changes
Technologi Reliability CTS failure Experts Measureme Measurements
cal success rate opinion + nts
provided by
CTS
provider
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Evaluation
category

Impact

Indicator

Ex-ante analysis

First ex-post analysis

Second ex-post

analysis
Referenc | Quantitative | Threshold Refer. Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case quant.
success eval.
Vehicle failure Experts Measureme Measurements
rate opinion + nts
provided by
CTS
provider
Mean time Experts Measureme Measurements
between opinion + nts
failures provided by
CTS
provider
Service stop Experts Measureme Measurements
mean time opinion + nts
(daysl/year) provided by
CTS
provider
Vehicle stop Experts Measureme Measurements
mean time opinion + nts
(days/year) provided by
CTS
provider
Number and Experts Measureme Measurements
type of opinion + nts
accidents and provided by
incidents CTS
provider
Log of ‘ Measurements
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Evaluation
category

Impact

Indicator Ex-ante analysis First ex-post analysis Second ex-post
analysis
Referenc | Quantitative | Threshold Refer. Quant. Thresh. Ref. Final
e case evaluation for success | cgse evaluation | for case quant.
success eval.
obstacle opinion +
avoidance provided by
procedures CTS
provider
Log of Experts Measurements
emergency opinion +
stops provided by
CTS
provider
Speed profiles Simulation result Measureme Measurements

nts
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CityMobil
Indicator measurement methods

For each of the indicators reported in Table A3.2 eight cells are available, in order to describe
the measurements to be done and the way in which they have to be done.

In this sub-section, such ways to measure the indicators are exposed, sub-divided in 16
different groups according to the phases in which they have to be collected.

Interviews

The user acceptance indicators (usefulness, ease of use, reliability, user satisfaction for the
on demand system and integration with other systems) and the quality of service indicators
(Information availability, information comprehensibility, perceived cleanliness, perceived
comfort, perceived level of privacy, perception of safety and fear of attack) have to be
measured through user interviews, both in the ex-ante phase and in the second ex-post
phase. No interviews have to be done in the first ex-post phase.

In the ex-ante phase, the interviews will be done to the users by asking them on how they
think the new system will be once it will be operating.

The results of such interviews will be used to derive the threshold for success of each
indicator, which will be used in the second ex-post analysis.

The technique used to derive such threshold is the following: 1) The indicators will be ranked
from 1 to 5 in each interview, 2) The mean value of each indicator will be calculated, 3) The
threshold is six"s complement to the mean

A new round of interviews will be done in the second ex-post phase, once the system will be
operating and open to the public.

The values collected through such new interviews will be the reference case and, at the
same time, the final quantitative evaluation of each one of the indicators.

For both the ex-ante and the second ex-post phases, the sample of interviews is expected to
be statistically significant. The sample size should be calculated per each indicator according
to the expected results and to the necessary tolerance and confidence interval.

With regard to the sample size determination, the following general formula is used for all the
indicators:

_3-pd-p

n r 5

a

where:

p = estimated proportion;

d, = absolute tolerance specified for the assumed proportion p (e.g. d,=0.1 means a range of
uncertainty of p=+10%)

The estimated proportion to be considered is 70% of people responding to the interviews

who <c¢choose the answers “very satisfied”
reported in Annex 1, which means p=0.7.

The range of uncertainty to be considered is +5%, which means d,=0.05.
With such values, the sample size required is 250 interviews.

Such interviews have to be divided between the two possible situations in which the system
can work: peak and off-peak.
When the vehicles run continuously on the network, the system is considered to be in the

peak situation, whereas when the system works on-demand and the vehicles do not run
continuously it is considered to be in the off-peak situation.

Title Deliverable 113

v al

ue



CityMobil
The total number of interviews required have to be divided

between peak situation and off-peak situation according to the tolerance, in order to have up
to 150 interviews with a minimum of 100 per each situation.

Surveys

Two of the user behaviour indicators, illegal parking duration and people coming by train,
have to be measured only through surveys.

A first survey in the ex-ante phase will provide the first reference case, a second survey in
the first ex-post phase will verify if the reference case is the same or if it changed (in this
case the last reference case will be considered as definitive), and a last survey will provide
the final quantitative evaluation in the second ex-post phase.

Another indicator, Noise Lgen, and Lngn;, has also to be measured only through surveys, but
the categories of values obtained are phase by phase different from the previous two
indicators.

In the ex-ante phase, a first survey will provide the first quantitative evaluation of the indicator
and the threshold for success, in the first ex-post phase a second survey will provide a
second quantitative evaluation, and in the second ex-post phase a last survey will provide
the reference case and the final quantitative evaluation.

For all such indicators, the surveys have to be done in six different days per each phase.

The minimum number of days required for the surveys is five; however the surveys will be for
six days, in order to collect data representative of days with low, medium and high arrivals
(two days per level of arrival).

For example, in the ex-ante phase the time schedule for the data collection through surveys
is:

i 30/9/2007 - from 10 a.m. to 7 p.m;
T 4/10/2007 - from 10 a.m. to 8 p.m.;
T 7/10/2007 - from 10 a.m. to 9 p.m.;
I 12/10/2007 - from 10 a.m. to 6 p.m.;
T 27/10/2007 - from 10 a.m. to 9 p.m.;
i 28/10/2007 - from 10 a.m. to 9 p.m..

Interviews + Surveys + Measurements

One user behaviour indicator, car accessing P1, and one transport patterns indicator,
induced mode changes in other segments of the journey, have to be measured through
interviews, surveys and measurements in order to have all the required values.

Concerning car accessing P1, a first survey has to be done in the ex-ante phase to have the
first reference case of the indicator. In the same phase, the interviews have to be done to
provide the first quantitative evaluation and the threshold for success. In the first ex-post
phase, a new survey has to be done to provide a second and definitive reference case,
considered as a sort of evolution of the reference case measured in the previous phase. In
the second ex-post phase, through measurements the final quantitative evaluation of the
indicator has to be made.

The way to measure induced mode changes in other segments of the journey is the same
used for car accessing P1 in the ex-ante phase (survey for the reference case and interviews
for first quantitative evaluation and threshold for success), whereas no measurements are
required in the first ex-post phase. In the second ex-post phase, two different approaches
have to be made for the final reference case and the final quantitative evaluation. The
reference case has to be provided through measurements and through interviews. The
measurements have also to be used to obtain the final quantitative evaluation; the interviews
have to be done considering two scenarios: the first (actual) without a link between the
railway station and the entrance of the building, and the second with such link.
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The procedure to adopt for the interviews is the same reported in section 5.2.1; the surveys
have to be collected as reported in section 5.2.2.

The measurements will be continuous, because once the automatic car-park management
system will be operating complete data about such two indicators will be available.

Surveys + Interviews

Two other user behaviour indicators, people accessing P1 and cars illegally parked, have to
be measured through surveys and interviews.

In the ex-ante phase, a first survey will provide the reference case and the interviews will
provide the first quantitative evaluation and the threshold for success. As for the first two
indicators described in section 5.2.3, in the following first ex-post phase a second survey will
verify if the reference case is the same or if it changed (in this case the last reference case
will be considered as definitive), and a last survey will provide the final quantitative evaluation
in the second ex-post phase.

The procedure to adopt for the interviews is the same reported in section 5.2.1; the surveys
have to be collected as reported in section 5.2.2.

Surveys + Measurements

One of the user behaviour indicators, P1 parking time duration, has to be measured through
surveys and measurements.

As for the first two indicators reported in section 5.2.3, a first survey in the ex-ante phase will
provide the first reference case and a second survey in the first ex-post phase will verify if the
reference case is the same or if it changed (in this case the last reference case will be
considered as definitive). In the second ex-post analysis, the final quantitative evaluation of
the indicator has to be provided through direct measurements of the time spent by people
inside the building when their cars are parked.

The surveys have to be collected as reported in section 5.2.2, the measurements as reported
in section 5.2.3.

Surveys + Calculations + Simulations + Measurements

Two system use indicators, total passenger-km travelled and total number of trips, have to be
measured through surveys, calculations, simulations and measurements, subdivided in
different phases of the demonstration study.

In the ex-ante phase, the results of a survey and the calculations will provide the reference
case, while the simulation results will provide both the first quantitative evaluation and the
threshold for success.

In the first ex-post phase no operations are required, and in the second ex-post phase
measurements have to be done in order to provide the final reference case and the final
guantitative evaluation.

The surveys have to be collected as reported in section 5.2.2 (in these cases referred to
people using the CTS). On the basis of the survey results, the OD matrix will be made and
the number of passenger-km and the total number of trips will be calculated.

The simulations will be performed through in-house software.

The measurements will be continuously collected both by the automatic car-park
management system and the CTS management system, in order to have the final reference
case and the final quantitative evaluation of these indicators.

Simulations + Measurements

The last system use indicator (vehicle occupancy), all the system performances indicators
(average journey time per OD pair, journey time variability, total delay per trip, average
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waiting time, waiting time variability, interchange time, effective

system capacity), the two energy indicators (daily consumption and energy efficiency), the
three toxic emissions indicators (NO,, PM;q and/or PM,s, and CO), the climate change
indicator (CO,) and the last technological success indicator (speed profiles), have to be
measured through simulations and measurements.

Concerning vehicle occupancy, total delay per trip, average waiting time, waiting time
variability and interchange time, in the ex-ante phase the simulation results will provide the
first quantitative evaluation and the threshold for success, while the measurements will
provide the reference case and the final quantitative evaluation in the second ex-post phase.
No operations are required in the first ex-post phase.

Both simulations and measurements for these indicators will be collected with the same
procedures reported in section 5.2.6.

The measurement method required for effective system capacity, daily consumption, NO,,
PMj, and/or PM, s, CO, CO, and speed profiles is the same of the previous six indicators for
the ex-ante and the second ex-post phases, whereas in the first ex-post phase a second
guantitative evaluation has to be done through other measurements.

For these indicators, simulations and all the measurements will be done as reported in
section 5.2.6.

For what concerns average journey time per OD pair, in the ex-ante phase a first round of
measurements will provide the reference case and the simulation results will provide the first
gquantitative evaluation and the threshold for success. In the first ex-post phase, a second
round of measurements will provide the second quantitative evaluation ,and a third round of
measurements will provide the final reference case and the final quantitative evaluation in the
second ex-post phase.

The measurements for journey time variability have to be the same required for average
journey time per OD pair, with the exception of the first ex-post phase, in which no operations
are required.

For these last two indicators, the measurements to be done in the ex-ante phase will be
made directly on the field, as the walking time from a stop to another for the first indicator,
and as the time elapsed to reach the building entrance from different points of the car-park
for what concerns journey time variability.

The other measurements and the simulations will be done as reported in section 5.2.6.

The last indicator considered, energy efficiency, will require simulations in the ex-ante phase
to have the first quantitative evaluation and the threshold for success, and measurements in
the second ex-post phase to have the reference case and the final quantitative evaluation.

For this indicator too, simulations and measurements will be done as reported in section
5.2.6.

Expert opinion + Measurements
Two indicators, access time for mobility impaired users and incidents, require expert opinion
and measurements.

In the ex-ante phase the expert opinion are required to define the threshold for success. In
the first ex-post phase, the measurements will provide the first quantitative evaluation, and in
the second ex-post phase the following measurements will provide the reference case and
the final quantitative evaluation.

The expert opinions have to be collected from both CTS provider and ATAC. The
measurements have to be performed as reported in section 5.2.6.
Measurements

The loss of green space from construction indicator values have to be provided only through
measurements.
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In the ex-ante phase a first round of measurements will provide at

the same time the reference case, the first quantitative evaluation and the threshold for
success. In the first ex-post phase, the second round of measurements will provide the
second quantitative evaluation, whereas the measurements to be made in the second ex-
post phase will provide the final reference case and the final quantitative evaluation.

In the ex-ante phase the measurements will be the space foreseen for the CTS system in the
preliminary design, whereas in the two ex-post phases it will be the space really used by the
system.

Data provided by ATAC

The indicators concerning the start-up costs (track construction and civil works, vehicle
acquisition/construction, control systems and apparatus), three of the operating costs
indicators (personnel, track and civil infrastructures maintenance, car-park control system
maintenance) and the operating revenues indicator have to be directly provided by ATAC.

In the ex-ante phase, the data provided have to be used to make the first quantitative
evaluation of the system and the threshold for success. In the first ex-post phase, the new
data provided have to be used to do second quantitative evaluation. In the second ex-post
phase, the last data provided have to be used to do the reference case and the final
quantitative evaluation of the system.

The ex-ante data will be the ATAC planned costs, whereas the ex-post costs will be the costs
really paid.

Data provided by CTS provider

The same procedures reported in section 5.2.10 for the indicators provided by ATAC have to
be adopted for the two operating costs indicators (vehicle maintenance and CTS control
system maintenance) which have to be provided directly from the CTS provider.

The ex-ante data will be the CTS provider planned costs, whereas the ex-post costs will be
the costs really paid.

Calculations

Perceived public subsidies, net present value and internal rate of return are the three
indicators to be measured only by calculations.

For all of them, the calculations made in the ex-ante phase will provide the first quantitative
evaluation and the threshold for success. Those made in the first ex-post phase will provide
the second quantitative evaluation and the last, made in the second ex-post phase, will
provide the final quantitative evaluation and the reference case.

The calculations will be directly done on the basis of the costs provided by ATAC and CTS
provider in the different phases.

Expert opinion + Data provided by ATAC

The jobs provided at the demonstration site indicator will need expert opinion to have the first
guantitative evaluation and the threshold for success in the ex-ante phase, whereas data will
have to be provided by ATAC in the second ex-post phase to have the reference case and
the final quantitative evaluation.

The expert opinions will be collected as for the indicators reported in section 5.2.8, and the
data provided by ATAC as reported in section 5.2.10 for the ex-post phase.

Expert opinion + Data provided by CTS provider

The jobs increase induced at the manufacturers indicator will need expert opinion to have the
first quantitative evaluation and the threshold for success in the ex-ante phase, whereas data
will have to be provided by the CTS provider in the second ex-post phase to have the
reference case and the final quantitative evaluation.
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The expert opinions will be collected as for the indicators reported

in section 5.2.8, and the data provided by CTS provider as reported in section 5.2.11 for the
ex-post phase.

System certification

The induced regulation procedure changes will need the system certification in the ex-ante
phase to have threshold for success, and in the second ex-post phase to make the reference
case and the final quantitative evaluation.

In the ex-ante phase, the threshold for success is the system certification itself, and in the
second ex-post phase it will be verified if the system has been really certificated.

Expert opinion + Data provided by CTS provider + Measurements

All the technological success indicators, with the exception of speed profiles (reported in
section 5.2.7, have to be measured through expert opinion, data provided by CTS provider
and measurements.

Six indicators (CTS failure rate, vehicle failure rate, mean time between failures, service stop
mean time, vehicle stop mean time, and number and type of accidents and incidents) will
need experts opinion and data provided by the CTS provider in the ex-ante phase to have
the threshold for success. In the first ex-post analysis, through a first round of measurements
a first quantitative evaluation will be provided, and in the second ex-post analysis a second
round of measurements will provide the reference case and the final quantitative evaluation.

The two remaining indicators, log of obstacle avoidance procedures and log of emergency
stops, require the same procedures for the ex-ante and the second ex-post phase, whereas
no operations are required in the first ex-post phase.

The expert opinions have to be made of the opinions provided by technicians previously
involved in projects based on CTSs, collected through a questionnaire.

The data provided by CTS provider will be collected with the same procedure reported in
section 5.2.11.

The measurements will be the first values automatically collected through the CTS
management system.

Ex-ante measurement plan

The ex-ante measurements for the Rome demonstration have been started on September
1%, 2007 and the deadline for their completion is October 31, 2007, because the CityMobil
consortium has established the end of February 2008 as the deadline for the completion of
the deliverable 5. 2-alnat,e neavnael du a‘tFHioenl ds tturdayi |

Ex-post measurement plans

As discussed and established in the CityMobil Board meeting on July 2" 2007, the
demonstration of Rome will work in two different phase: the first with two vehicles circulating
on the network, and the second with other four vehicles circulating.

The first phase will start on November 1% 2008, when the first two vehicles will be delivered
and the tests will start.

This will be the start of the ex-post phase: the indicators will be collected during the tests and
the evaluation will be made on the system operating with two vehicles.

After one year, on November 1%.2009, the homologation procedures will begin.

On April 1%,2010 the third ex-post phase, which will end the ex-post measurements and
evaluation, will start. Such date has been chosen because it is six months after the opening
of the system (with six vehicles working) to the passengers.
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