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Structure of the document

The content of this document isrgn in 7 chapters.
The ' chapter Executive Summary and Introduction explains the framework of the work done.

Inthe?c hapter APurposed is given a short overvi
this document.

The 3%chapter gives a general overview of the role of smart ticketing and the basic principles for its
implementation.

In the 4" chapter are reported the drivers for the implementation of a smart ticketing system.
The 8" chapter describes some strategiesviercome barriers.
In the 6" chapter are reported some technologies involved in AFC and smart card ticketing systems.

Impacts, costs and tendering procedure associated with a smart ticketing system are described in
chapter #,8"and ¢".

Chapter 18 is a summary of Marche Region, Oradea and Thessaloniki mobility situation, chapter
11" deals with the implementation of pilots and chaptel® H2scribes the expectation and
objectives, location and context including governance and stakeholder ineolivEmthe 3 pilots.

At the end of the document are given bibliography used by elaboration of this deliverable.

1. Executive Summaryand Introduction

The partners athe ATTAC project have investigated and tested the feasibility and transferability of
urban PT tools in 3 task forces, flexible transport solutions (FTS), ticketing and getelli
passenger informatiomhe thematic fields obmart Ticketing and Fare Collectiavere explored

on the base of experiences of good practice examples from othertpanje case studies, the pilot
of ticketingsystem implemented iMarche Region, Oradea and the study made in Thessaloniki
One ofthekey elements to promotfaublic transports the availability of a smart ticketing system
Across the projects several cases have been analysed: from simpleopeoaior eicketing
system to multoperator, multiservice integrated smart ticketing systems often combined with an
advanced AVM system to monitor the quality of the public transgsticeandlink ticketing with

the operations.

In theframe of ATTAC projecMarche Region, OTLRA and Thepta were involved in Task Force 2
and in the implementation of pilot actions.
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Marche Regionanalysed and created the qmanditions required for géare and modal integration
system at a regional level.
As for the ATTAC AF Marche Region had to focu
of fare and modal i ntegration in regions/ aggl
The urban context initially considered, the afyAncona, has been gradually replaced by a wider
contextwhich considers several cities and eventually the whole Region. Such choice was based on
several considerations:
— The description of the Marche Region pilot contained in the ATTAC AF
— The role ofMarche Region that is not limited to the urban context but has to provide the
regulations for the implementation of local policies in a harmonic and coordinated way
covering all the regional territory (urban and intéy);
— The polycentric structure of Mehe Region composed by several cities of smmaltlium
size and by poles of attraction distributed throughout the territory, and up to date, are
scarcely redtable with the public transport;
— The current status of ITS implementation in Marche Region thaplasning the
implementation of a regional system for the public transport fleet monitoring
— The National, but primarily European, trend of implementing diffused and interoperable
ITS systems that support a seamless travel and are based on new enabhotpges
(such as cloud computing, future internet and smartphones) as it is suggested by the ITS
Action Plan and its recent adoption by Italian jaw
— The existence of a regional platform that integrates Public Transport data and that is ready to
manage aegional system of electronic ticketing

In such context, the case study of Marche Region has been developed. It involves the integration of
the following systems through a bench pilot:

e AVM regional system though SSI;

e Integration of fare and ticketingath in a pilot a¥a (Pesaro and Urbino province);

¢ Regionwide platform for traveler information and integrated booking/ticketing

The case study has been based on the best practices collecsadlgaddy the TF2.
Such work allowed to:
e Verify the techical and institutional preonditions for the realization of an evolved smart
ticketing and fare integration system
¢ Perform an analysis of the esking services (mobility and noat a regional level that
potentially can form the muloperator and mukservice portfolio on which the fare and
ticketing regional platform will be basgd
e Test the system on a small scale

The pilot study thafHEPTA has undert aken, concerns the dAln
and smart card fare collection system, with a special view to pasdeelggviourand financial
i mplicationso in the region wunity of Thressal

expression of interest for the future system of Thessaloniki and five interested parties submitted
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their dossiers with proposals. Two of the interested parties visited ThePTA and presented their
systems, expressing their willing to investigaeThessainiki.

The pilot began officially in November 2011 by presentiaigthe 1st Mobility Forum of
Thessaloniki the next steps to follow. The Mobility Forum was attended by many representatives of
institutional public and private bodies that are influencedsiagh an introduction in the public
transport system of the area.

The procedure that was followed for the pilot in Thessaloniki include
e Consultation on principles and options with involved bodies on several issues such as
technology, operation arfdnding (the evaluation of the received dossiers will be inclyded)
e Strategy Formulation based on the best scenario that will be chosen for the system of
Thessaloniki
e Travel Behavior survey on potential users for improved public transport ticketingeservic
e Analysis d the system Costs and Benefits.

The deliverables included two consultation papers as well as the strategy formulation report, the
travel behaviour survey of stated attributes and preferences and the analysis of costs and benefits of
the sysem. The process mentioned airmegdncreasng travek by public transport and introduces

the framework for seamless travel for all. The future introduction of the smart lsaséd and fare
collection system will make the transactions simpler and chedpereover, the reduction of
congestion and pollution will improve the urban environment and the quality &briggtizens.

During the 2nd and the 4th Mobility Forums the Consultation Document and the Consultation
Results, as well as the initial Segly Formulation Frameworkvere presented to the local
stakeholders. The Pilot ended on 20th of November 2013, when the Transnational Workshop was
organized involving external experts (as well as the transnational partners Marche and OLTRA) to
evaluate, irggrate, transfer and capitalize the results of all 3 pilots in TF2, including the transfer of
the Small Scale Investments outcomes.

Oradea Transport Local SA prepared in 2013 the extension of local public transport services into
Metropolitan Area to rsure a strong connection of people from neighbourhood of Municipality of
Oradea. The commuters, who daily access the opportunities offered by the city (schools,
universities, a lot of working possibilities, cultural and commercial needs) represent the mos
important category of passengers. Through the implementation of ATTAC pilot project it were
procured the necessary equipment and software that enabled the extension in the Metropolitan area.
It was an analysis of solving modalities, the results were emehted into the software of
municipal system. The ticket sale, the execution of transport, included traffic management and the
e-ticketing system (validation), control of tickets, the whole PT system were proposed to be
modernised. Before the ticket éasystem, it was a very complicated fare system that contributed to
the lack of integration and attractiveness of PT service. For example, dhgtawns ofBors and
Sanmartin there were 17 typef ticketsavailable After renewal of fare system in @dlel to the
introdudion of electronic ticketing system in Metropolitan area, the ticket fares were modified and
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simplified. It was introduced the combined monthly ticket for metropolitan connection valid for trip
to Oradea (between the commune and tityy) @nd inside the city for all lines of OTL.
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2. Purpose and objectives of the TCS document

The main aim of this document is to provide useful informaitothe process of providingmart
ticketing in the frame of public transporand provide informationfor the need of MT (Mobility
toolbox) as the main output of ATTAC project. The documenbased on the experiences of
various good practice examples and lessons learning during the ATTAC p@uojerst focusing on
theticketing system

To achievaheobjectivessome informationvererequired
e The topics, problemghallengesind the processt provision of a smart ticketing system
e Passengedb nsargl dequirements
e Stakeholdes thwvolvementin the proessof smart ticketingorovision
e Technologicabptions and supporting elements
e Integration possibilities between differdinketing systems
e Benefit and costs & ticketing system
e Tendering procedure
e Quality of provided information
e SOA
¢ Pilot activitiesin Marche Region and Oradaad the main results
e Ticketingstudy ofTHEPTA
e Lessondearned from pilots and other relevant projects

3. The role of smart ticketing and basic principles for development

Urban congestion can be addressed by stimulating high quality collective passenger transport
services,including their integration with other transport modes. Focus is on accessibility, inter
modality, service improvementbetter ticketing andixing fares The accessibility and share of

public transport can be enhanced by ticketing systems that ardigteand easy to understand for
everyone. Moreover, smart payment systems can provide service operators with valuable data on
the behaviour and mobility patterns of users.

The key factorgo success are generally the same in all cities. Ticketing systainisuaffs should

be simple, user friendly and transparent. They should be integrated across all services, operators and
vehicle types into smart cards. A variety of sales points, includirgireet and ofboard vending
machines, should make tickets wigl@vailable to different user groups. Special tickets and multi
lingual services allow the development of new markets. New technologies and the high level of
connectivity enable the use of mobile ticketing often linked to LBS and context aware services.

By making improvements to ticketing and tariff systems, the ease and convenience of purchase
attract more public transport passengers, resulting in fewer private cars entering the urban area and
greater traveller satisfaction.
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Implementation steps are the following:
Development of basic principles

The integration of ticketing and tariffs can be between different public transport modes with the
main objective to foster intenodality, or with additional services for which thmin reasons are to
increase its attractiveness and ease of use. It can be stated clearly, that the new form of ticketing
gives access to all kinds of public transport modes and/or provides special reduced prices to access
the main tourist attractions armdiltural sites, etc. For systems demanding a payment in advance
(credit) for a number of journeys, some discounts could be offered, e.g. a 10 % level of discount for
young passengers (Preston). This upfront payment is being adopted more often, yet anay nee
consultation with the national financial regulators.

Public transport passes could be developed to combine transport with cultural events (e.g. festivals)
and leisure activities. Pass prices could depend on the combination of duration, @&,03-Jor 7-
day-passes) and the age of the users as weleasumber of sites they want to visit. There could

also be specific family prices available (La Rochelle). A smartcard could be configured for the
combined use of public transport means with P&R faedjtbikesharing, cassharing or ferry rides

(La Rochelle presented as a Case Study within ATTAC TF2).

Specifications in cooperation with keystakeholders

Specifications should be made e.g. for the intended modalities and conditions for the délivery o
new forms of ticketing (e.g. smartcard), the functional design opé¢hsonalizatiorof tickets e.g.

for schoolchildren (La Rochelle).

The keystakeholders such as the transport operators, tourist offices and the community councils
need to discuss whetket types should be offered and how the ticket should be purchased. Market
research can help identify the types of offer for which there is a demand.

Design of an integrated ticketing system

The design of an integrated ticketing system could cover the monitoring and managing of different
tickets such as season tickets, the issuing of cards (e.g. anonymous smartcards with an impersonal
public transport subscription) via electronic ticketing dhd provision of different methods of
payment. It may, for example, be possible to offer emecharging service integrated on the
transport operatordéds website. For this purpos
card users (La Rochelle

Smart card reloading machines could be installed at main transport hubs (La Rochelle) and could be
combined with the service of delivering conventional bus tickets and passes as well.

Adaptation of the vehicle fleet and complementary infrastructure

Contactless ticket validators and caedders can be installed on public transport vehicles, which
might also display fare values for each fare stage, the class of passenger (young, adult, etc.) and the
running credit balance (Preston, pictured). Thasehines could be combined with top systems

as well. Smart card reload machines with information on public transport service provision could be
set up at main transport hubs. Graphical -usterfaces require careful design, including
consideration oftte needs of people with impaired vision.



“
m Transnational Case Study TF2 ) » SOUTH EAST

ATtractive Urban Public Transport ’ EU ROPE

for Accessible Cities Jointly for our common future

4. Drivers for the implementation of a smart ticketing system

The smart ticketing measure is particularly supported by the awareness of existing interests and the
need to modernise the ticketing and tariff scheme.

Overall interests and current needs

For transport operators it is an overall goal to enhance the quality of service and comfort for users,
to have control of earnings and to prevent fare dodging. It gives the opportunity of developing a
vast source of dat al |l owing the control of cash flow
behaviour and needs.

Image and attractiveness

The use of smartcards gives a modern image to the network and makes fare payment easy and
boarding the system fast, thus contribgtto its attractiveness. The use of mobile phone for
validating a ticket allows facilitated access and therefopgomotes theise.

5. Strategies to overcome barriers

Measures dealing with public transport ticketing and tariffs mainly dealt with techanchl
organisational barriers which led to delays during the project.

Integration with existing ticketing systems

It can be a long procedure to introduce a new ticketing system or change an existing one. It is
necessary to consult the commercial department, various inspection bodies, other departments using
data produced for accounting purposes, network analysestatiss and finally managers and

policy makers who are acting according to their social @@homicobjectives. The integration

with an already existing ticketing system can profit from existing knowledge and experiences with
the system. It is then thepgl to harmonise the system functions and the commercial procedures to
create integrated products.

Clear communication to avoid misunderstandings in operational changes
The communication between the public transport operators and the technical operatpostant
to guarantee that changes of ticket prices are updated on every ticket machine in time.

Multilingual information for tourism

The information provided must be clear, comprehensive,-fusedly and overall accessible.
Therefore it may be apppriate to produce multilingual information material for ticketing systems
dealing with tourism and regular public transport services.

Combined transport pass and attractive prices



“
m Transnational Case Study TF2 ) > SOUTH EAST

ATtractive Urban Public Transport ’ EU Ro PE
for Accessible Cities Jointly for our common future
As tourists might only come for one day or two they usually have veryfisg@laces of interest to
visit, so a combined ticket or pass for transport usage and tourist facilities is very convenient. Ticket
and pass prices have to be established complying with passenger demand.

6. Technologcal solutions and supportive elements

In order to implement a successful ticketing system the scope of the project shall concern the
supply, installation, integration of all necessary equipment and software to deliver a FULL TURN
KEY INTEGRATED PT TELEMATICS SOLUTION.

This shall include:

) An Automated Bus Fare Collection System,

i) Passenger Information System

iii) On the ground work for collecting all necessary data

iv) Facilities for fitting work to buses

V) Training and technical support

Vi) Help Desk and Call out Service

vii)  Maintenance of all field and baciffice equipment and software

A Bus Fleet Management System or the interface to the existing one (not compulsory, but highly
recommended if not already existing)

An AFC system shall be able to implement properly the ticketing policy, types of tarketsale
outlets, financial flow management.

In principle the system is divided in 2 ma@omponents: a central system and the set of peripheral
systems.

The hardware involved is basicatpmposed bgervers for the central system and specific devices
for the peripheral system: validators (on board or on gates depending on the application
environment), inspector devices, point of sales hardware, Ticket Vending Machines, printers and
encoders, et

Various technologies are available for the media interfeom contactless smart cards, NFC, smart
phones. All these technologies bring advantages if compared to the traditional paper tickets.

7. Impacts of a smart ticketing system

Integrated ticketing, smart cards antiaketing arequality elements of public transport networks.
Several cities started introducing pilots using new technologies. In several cases, integration is
extended to other services, such as Park & Ride and tourist attractions. Expectations from the public
are genglly high and the measures have initially a high acceptance level. Teething problems can
however lower ameptance amongst usefglarketing campaigns can support a high acceptance
level, as inverong La Rochelle an€uneo

Tariff integration leads to higir use however this does not alwaysate higher ticket revenues, as
integrated tariffs have the tendency to be below the sum of the original tdgfisticket systems

cost money and there may be no direct revenue from higher ridership in the shoHderever the
example of La Rochelleand Veronashow that new ticket systems can be used to steer revenues
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through tariff differentiation by target grosipThis is a challenge especially in the new member
states, where the one trip, one ticket systerhawit transfer tickets and without differentiation by
distance class is still common.

8. Cost of a smart ticketing system

Costs ofsmart ticketing and fare collectisystem could be basicalktructuredinto two parts,
capitalcostsand operatingnd maintenanceosts.

Capital costs consist primarilyy the costfor designing the system, purchasing and installing
equipment needed for the system working (including conduit) and monitoring of the quality of the
system before it is released to thébfic.

Operating and maintenance costs must be comprehensive of the cost of all inputs required to
operate and maintain thieketing system. In addition to the cost of staff assigned to maintain the
equipment, operating costs must also include theafostectricity required to power the systems,
costs of data transfer between units of the sysaesnwell as parts and equipment utilized by
maintenance staff (e.g., support vehicles) in conducting their.work

Capital costgover:

e Project planning, desigand project management. These costs must include the cost of agency
staff time invested in concept development.

e Equipment (hard and software) and design of websites, interrsgtd mobilephone trip
planning tools.

e Hardwareinstallation costs and parfs.g., displays, servers, conduit,-Board equipment for
PT vehicles tracking and identification)

e Monitoring of provided information.

Operatingcosts cover:

e Operation costs (hardware maintenance, software licence and operation, marketing and
communication, costs for operations staff, cost of electricity required to power the systems, cost
of data transfer between units of the system).etc

e Life expectancy: The life expectancy (in years) of hardware costs.

e Specific issues for interchanges (new buses, new server locatietc).

e Disposals.

9. Tendering procedure

Tendering procedur®r a smart ticketing system is quite complex. Different scenario can apply:
- Mono-operator
- Multi-operators (or also muiservice)
The system can be installed fraeratch or replace an existing one.
Data regarding existingicketing systems need to be collected and analysed first. This stage also
includes meetings with stakeholders (especially passengers, bus operators or other commercial
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operators, police, reprag@atives from the municipalitypotential suppliers of hardware and
software solutions and questionnaire surveys to point out the needs and priorities of the
stakeholders. It is vital to examine the various solutions available on the market from aatechnic
and economic point of view. Based on the results of the analysis it is advised to set up a plan to
outline the project at the best. The plan should be confirmed by the local decéiens.

The call for tender procedure should assemble suitablenftad) solutions and associated costs.
Specifications have to be written and the call for tender procedure launched. Basic criteria considers
the financial offer, respect of deadlines, economic aspects and references from the field of
tendering. The tendeshould be transparent and let the same condition to all potential bidders. The
tender conditions should not be writtienintentionally eliminate argne bidder, but to be used as a
guide for the size and quality of the items requested. The public teimoleid be open for a period

which is in accordance with legislation.

Bidders must note clearly any and all exceptions taken to the specifications. It is noted that different
manufacturers will have differences in engineering and design of equipment. Bidders must note
these differ enc e prowdsdetaildinfirmatianexplaining hodv the exdeption

is fequal too or fAexceedso the intent of the
equal should be evaluated.

Theaim of the tendering processy vary. Depending on the aims and goals of the @ubli
Transport Authority, the tendering may be oriented towards the cost side, i.e. based on price with
fixed quality, or towards the output side, i.e. based on quality.

Important items which should be considered within tendering procedure areckddlity and

accuracy of the system (bonus/malus)aintenanceof the system,guaranteeof the system
(technical equipment) andntegration with existing equipmentlso future expansion and
integration shall be taken into consideration.

Terder contentshould use information gained from previous projects elsewhere and use
experienced advisers. It should be considered:
e Standards oticketingsystems
e Every public transport system is unique and has its special features: organisation, culture,
fleet, requirementsetc.

After completing the selection of the bidder the contractual issues should be solved. It is
obvious that during the project there will be some changes to the initial specifications. It is not
worthwhile to define the final payments feach change during the project. One thing which

may be also consideredtlesoc al | ed &épl us and minusd (Bg.st al
reliability of the RTPI systemwill be 99%; accuracy of the RTPI system will be 95% without

consideration bs runs with high deviation according to the timetable, etc.).
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10.Marche Region, Oradea and Thessaloniki mobility situation

Marche Region

Marche Region is situated in the
centrateast part of lItaly, on the
Adriatic coastsurrounded by regions
Emilia-Romagna to the north,
Tuscany and Umbria to the west, and
Lazio and Abruzzo to the south has

a population of 1,542,156 inhabitants
(from the national statistics database)
and covers a total area of 9366 km2. It
includes 5provinces (Pesardrbino,
Ancona, Macerata, Ascoli Piceno,
Fermo), but they will be reduced in
the next year, and 239 municipalities.
Ancona (capital of the Region,
population 101,909) is one of the
major harbours in Italy.

Pesaro
e Urbino

]
Macerata

Adriatic
Eea

Hea

ﬁThyrrhtnian
Hea

T

Mediterranem DE:::,“

Two railway lines crossethe Region (NortfSouth and EastVest) connecting Marche Region to
neighbour Regions. Trains are managed by National Trenitalia.

In the Marche Region, the role of road public transport, is growing in importance with 13% of the
daily mobility share, agnst the Italy's average of 11,5% and a volume of around 45,5 million
passengers in the Year 2008 (an 15% increase over the Year 2006). Conversely the regional rail
service, with its 385 km of extension, appears to be under dimensioned with a rati&rafe&;éry
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10k inhabitants against an average of 3,3 km for the whole Italy. Furthermore some portions of the
rail network are of old technology with bad impact on the quality of the service.

Over 700.000 inhabitants (48% of regional population) commutey elas/ to work or school, 86%

of which by privately owned motor vehicle, 13% by road public transport, 1% by rail services. 84%

of the daily mobility is concentrated at the morning rush hour, between 7AM and 9AM. Of these
trips around 75% stays within thregion boundaries and 65% has oridgestination within the

same municipality.

From the analysis of the fAattractorso and fdAge
municipalities (183) that generate mobility and few (17) that act masndyteactors of daily flow.

The Local Public Transport in recent years has deeply transformed and has gained an important role
for the development of a sustainable mobility in Marche Region. It contributes to the decongestion
of urban and suburban traffit guarantees lower pollution and lower energy consumption, a better
visual impact and an overall reduction of accidents.

The objectives of the transport programme in
for Local Publ i wisiom)rwhichsigpterntain prggadmatic docement for the
development of the public transport in the Marche Region. It covers the periodi 22QP0
assessing the current situation of demand and offer of transport and considering future scenarios for
development. The Regional plan takes into account several other regulations such as safety, air

poll ution, consumersd involvement.

It aims at the following overall objectives:

A Improve the accessibility;

A Improve intermodal transport connections;

A Improve andncrease the use of local public transport system even in areas of low demand

(the Marche Region is promoting the creation of an-mfubility system extended to the whole
area)
A Implementation of measures for environmentally friendly transport solutions
A | mprove the airdéds quality (renewal of the
public transport modes as an alternative to the private transport);
A Bring the traffic out of the city centre (building parking areas and interchanger&arqua
of the city centre);
Energy consumption and CO2 emissions are estimated to decrease between 5% and 10% in
the period

The Regional Government wants to realize a real synergy between the transport modes through a
modal and fare integration.

Such integration should be realized through a more rational structure of the network and an
effective methodology to develop an electronic ticketing system. Other implemented measures in
the Marche area are:

A Cofinancing transport operators for the purchastchnologic systems;

A The implementation of an infimobility system for the public transport coordinated with an
AVM network;

A From September 2009 to July 2010, some transport operators took part to a pilot action on
electronic ticketing, where theatilitional season ticket on paper was replaced by electronic cards.
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Oradea

Oradea, Bihocounty seat with a population of approx. 200,000 inhabitants, 250,000 in the
metropolitan area, is a strong urban pole that polarizes the sa@onomic development at
regional level.

Oradea is located at the intersection of the paraflel 4A 03' 05 "N 21 A 56
longitude. The main road access routes are: E60 (Bidm Cluj Napoca, respectively customs
Bors), E 79 (DN 76 from Hunedoara) E671 (DN 19 from Satu Mare and DN 79 from Arad), and a
number of roads countyDJ 7976 nt andr ei ) and DJ 767F (Pal eu)

Transit movements and penetration through and to Oradea and the needs generated by the
municipality is carried mainly by road, which leads to heavy traffic on city roads.

In our city licensing authoritys Transregio Intercommunity Development Association and
the carrier is Oradea Transport Local SA.

Thessaloniki

Thessaloniki is the second largest urban conurbation in Greece with a population of almost one
million inhabitants (official 2011 census data) Ther e are 2.2 million pa
pl ace by all travel modes and PT share is app
system is expected to be enhanced with an underground metro line as earh2@4 fithe Urban
TransportOrganization of Thessaloniki (UTOT (OASTH)) is until today the sole PT operator in the
area. The company holds a concession contract with the Greek Government allowing for exclusive
right of operations. The PT system is composed by a total of 78 urbasubntban bus routes
operated by a fleet of 621 various size vehicles. In 2011, 43 million védmdevere executed and

almost 180 million boardings were counted. The system is characterized by a low fare box recovery
ratio and the state subsidy covera&¥6of total 2011 expenses (OASTH, 2012). Improvement of
delivered quality and rationalization of reso
actions for both attracting more users and reducing costs.

The introduction of Automatic Vehicleocation (AVL) equipment for the bus fleet taken place in

2005 and subsequent launch of real time passenger information system in 2007 can be regarded as
investments aiming to improve performance and also to attract more users (Politis et al., 2010).
Comypetitiveness of public transport will further grow after completion of the underground metro
line which is currently under construction and will be ready in 2015.

ThePTAwas established in 2001 and is responsible for the planning, coordination and supervision
of PT in the metropolitan area dfthes s al oni ki . Unt i | today, Thel
relied upon a set of key indicators referring only to economic pedoce and PT availability.
However, these indicators do not appear to have a clear connection between them or with a set of
regularly updated strategic goals. Furthermore, passenger satisfaction indicators are not available.
The latter is the reason for ssing information on the PT aspects that cause serious user
discomfort. As a result, public opinion feedback is only expressed by citizens who submit requests
and /or complaints to the local PT agencies. Therefore, ThePTA cannot fully support and advise
OASTH on any improvement actions. A standardized and clear process for exchanging data
between the two agencies on all necessary performance topics has not yet been esididished.
issues along with the upcoming introduction of competitive tendering guoee (where ThePTA

will play the role of the competent authority) create an urgent need for a comprehensive and
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continuous monitoring and assessment of PT services through an appropriately designed PMS. The
establishment of such a system will also endiliePTA to communicate both its activities and
progress. By this means, pressure will be applied for necessary investments in the PT system as
well as attaining strategic partnerships with other PT organizations in Greece and abroad. Below,
more detailed iformation are provided about demographic and transport data.

Demographic and geographic analysis

Thessaloniki is the second largest city of Greece and the administrative, financial and cultural
centerof Northern Greece. The city is the capital of Thessaloniki Regional Unity and of the region
of Central Macedonia and spreads over an area of 3.G8@kim a population of 1,104,460
inhabitants.

It consists of the municipalities of Thessaloniki, KalamaKordelicEvosmos, NeapohSykies,
Pavlos Melas, Ampelokigilenemeni, Pileddortiatis, Thermi, Thermaikos, Halkidona, Delta,
Oreokastro, Langada and Volvi. The agglomeration of Thessaloniki, consisting of the first seven
aforementioned municipalitiesab the greatest urban density and is populated by approximately
820,000 inhabitants (2011 census).

N Regional Unity of Thessaloniki

' Oreokastro Jr 2> , Y P \
~ Pavios Melas, e - = /

‘. . { Neapolis-Sykies .~ Y
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Picturel: Regional Unity of Thessaloniki
The population and the densities of the municipalities of the Regional Uhigsaloniki are
presented in Table 1.

Tablel: Population and densities of the municipalities of the Regional Unity Thessaloniki

Percentage of Density
Total the total (inhabitants
Area : .
population | population of the per

Regional Unity sq. km)
Municipality of Thessaloniki 322,240 29% 16,703.30
Municipality of Ampelokipt
Menemeni 51,670 5% 5,276.76
Municipality of Volvi 23,370 2% 29.85
Municipality of Delta 45,460 4% 146.13
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Municipality of Thermaikos 50,100 5% 375.53
Municipality of Thermi 53,070 5% 138.89
Municipality of Kalamaria 91,270 8% 14,258.71
Municipality of KordelicEvosmos 101,010 9% 7,561.76
Municipality of Langada 40,800 4% 33.37
Municipality of NeapolisSykies 84,500 8% 6,548.86
Municipality of PavlosMelas 98,870 9% 4,160.67
Municipality of PileaHortiatis 70,210 6% 451.12
Municipality of Halkidona 33,560 3% 85.73
Municipality of Oreokastro 38,330 3% 175.94
Thessaloniki Regional Unity 1,104,460 100 299.90

The city is located in the western side of the Regional Unity of Thessaloniki, at the head of
Thermaikos Gulf. It is built on the slopes of Kedrinos Hill surrounded to the north by the forest of
Sheikh Sou. The coastline at the south as well as the ev@stéra mountainous bulk at the north,

led to the inordinate growth of the urban sprawl (butterfly shape) at the eastern and western areas of
the city (see Picture 5). Despite the fact that the population of the city is close to 1 million
inhabitants, thevidth of the city centre is only 1.7 Km.

\ ‘Mountain

-~

Salonika. Greece

o

Picture2: Thebutterfly shapef theurban sprawl of Thessaloniki

Thessaloniki wider area is articulated in three big sub areas:
e Thessaloniki metropolis: a cohesive department of gheater area that constitutes the
backbone of the residential region
e The suburban area: an area that surrounds the cohesive department where various suburban
settlements are established which are extensive except drawing residence, as well
e The remaining wder Thessaloniki area where, beside settlements and extended suburban
residence, large cultivated agricultural territories are developed.
Considering the Metropolitan area one of the main characteristics of its spatial structure is the
monocentric charaateresulting from a big concentration and clustering of mainly commercial
enterprises in the city centre. However, during the last years a growth of central operations is
observed also outside the Metropolitan area and the city of centre.

Mobility data

According to, the latest "General Study of Transport and Traffic for the Urban Area and the
surroundings of Thessaloniki" (Ministry of Competitiveness, Infrastructure, Transport and
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Networks/ Organisation of Planning and Environmental Protection of ThesigalThessaloniki,

1999), nearly 25% out of 2.4 million motorized and +mootorized daily passenger travel have one

or both ends of the journey to the city center. THEPTA conducted a-Booimomic Study of the
expansion of the Thessaloniki Metro to Kakaria and the development of a Traffic Model
(December 2011) where it was estimated that the car share reaches 55% in 2010 compared to 44%
in 1999 (see Table 2).

Table2: Distribution of personal trips by transport mode (1999 the estimation of 2010)

Transport Mode pe?;trr: ?ﬁgg?fggg) Estimation 2010
Car 44% 52-58%
Public Transport 27% 18-21%
Coach 3% 2-4%

Taxi 7% 3-6%
Motorcycle 6% 6-10%
Pedestrian 12% 9-10%

Source: Socikeconomic Study of the expansion of the Thessaloniki Metro to Kalamaria and the
development of a Traffic Mod@ecember 2011)
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Picture3: Distribution of personal trips by transport mode (1999 and the estimatiiyi 6
Source: Socikeconomic Study of the expansion of the Thessaloniki Metro to Kalamaria and the
development of a Traffic Mod@ecember 2011)

According to the Socicconomic Study of the expansion of the Thessaloniki Metro to Kalamaria
and the develmment of a Traffic Model (December 2011) new updated transport data for the city of
Thessaloniki were estimated based on the General Study of Transport and Traffic for the Urban
Area and the surroundings of Thessaloniki.1999.

The car ownership in the aref Thessaloniki is approximately 450 vehicles per 1.000 residents;
approximately 400.000 private cars use the city network every day and 140.000 vehicles during
peak hour. The above mobility figures have been reduced by at least 20% during the lesp8 yea
economic recession.
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The mean speed per vehicle is 14 km/hour in the city center. The bus lanes are restricted in the
Municipalities of Thessaloniki and Kalamaria. The average travel time for the journey of 8 to 4 km
is about 3045 minutes. During @k hours, the demand for public transport is very high while the
capacity offered insufficient. The road network in the city centre is normally congested during
morning and afternoon peak periods and as a result, delays are a common phenomenon for all
vehicles directed to this specific area. Moreover, congestion creates all usual impacts such as
environmental pollution, energy consumption and loss of quality of life. However, congestion
phenomena are being reduced as a result of the economic crisis.

Roughlyout of the total 2.4 million personal trips in Thessaloniki during a typical working day,
approximately 450,000 boardings are made by public transport (18.8%). However, the actual
number of users of public transport is estimated to be significantly hdyteeto the high ticket

fraud.

Future modes of transport

The Public Transport system will be enhanced by an underground Metro system that has been under
construction since 2006. The metro system will cost approximately 1 billion Euros and will be
ready by 2017. The long construction period is mainly becaudeeahany antiquities which are

being discovered during excavations. The first (main) Metro-IPigase & is set to extend over 9.6
kilometers, includes 13 stations and it is expected to serve eventually 250.000 passengers per day.
Kalamaria metro extermn i Phase 2 will operate almost simultaneously, having already secured
funds and an estimated daily patronage of 60.000 passengers per day in 2016. Discussions are
already underway for future extensions, in order for the metro network to also servéramsgport
generators and hubs of the city, notably the Macedonia Central Bus Station (intercity bus terminal)
the Macedonia International Airport, major state hospitals etc.

For many years is under consultation the design of marine urban transportliAgdorthe latest

actions a competition was held in February 2013 which concluded with the agreement between the
Region of Central Macedonia, Municipalities of Thessaloniki, Thermaikos, Kalamaria and Egnatia
Odos SA the | atter taitime arlthe ranspdcteof Thessalorif@tudies e c t
Development- Issue Authorisation & Construction of Technical Infrastructure of Quay 5
Stationso.

Finally, THEPTA investigates alternative scenarios constructing a tram system and the possible
funding resarces. The tram system is a mesure proposed to be implemented by the Sustainable
Urban Mobility Plan for Thessaloniki metropolitan area which has already been developed by the
THEPTA within the project ATTAC.

11.Smart Ticketing implementation in Marche Regian, Oradea and Thessaloniki (pilots)

In the frame of ATTAC projectMarche Region, leaderdfas k Force 2 APromot.
and integrated ticket i ngnalyaed dhe wpitaaf fare ara rrmdals y s
integration at regional level.
The subject bthe integrated ticketing systems has been tackled by Marche Region in the regional
framework going beyond the urban context foreseen at the beginning (city of Ancona) for several
reasons:

- The Marche Region is about to implement a regional integratedtingksystem in the

upcoming years
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The typical characteristic of polycentric region makes Marche a territory in which ITS
solutions have to be conceived for integrated services and interoperable systems

An intervention on the single city would havaranimum impact on the whole territory,
whereas an integrated regional system would be really beneficial to all gitizens

An integrated system does not exclude a urban system, which indeed is included, it is made
wider and complementary with other servitiest enable the user to use the mobility in an
easier and better way.

An integrated smart ticketing system allows to obtain data on the use of the public transport

service in order to plan the service and react in a more precise way.

A brief example maylarify better the listed points:

Claudia every morning leaves from Ancona to go to work to Jesi. She prefers the public trz
but the trip is very hard for her since she has to change several means and buy different ti
each of them from di€érent operators and in different places. She finds difficult to find upc
timetables and connections are often uncomfortable (too much long or short).
Sometimes she is obliged to use her own car because the public transport service is not sc
and it does not coincide with her working times.

The smart ticketing systems assist Claudia in her daily mobility: with the multimodal
planning tool she is able to find the combined travel solutions, she cansngleticketvalid on
all the trasport means directly by her own smartphone and receive in real time information
to potential anticipation or delays of connections thanks to the integrated AVM system. The
enables to have access also to other integrated systems, for inttancarpooling or paying th
parking both in Ancona and Jesi therefore even with her car she can easily park without 1
about coins or continuously renewing the parking when expires.
In parallel other commuters, tourists, students, etc. use tdgraed ticketing system and prody
an important amount of data on the use of the public transport (validations) and on the un
demand (research on the travel planner). Such data are used by the institutions appointed t
transport servie in order to improve the scheduling and provide additional trips were ne
facilitate and simplify the connections, cut useless trips or routes not so frequently used
hand and enhance routes where needed on the other hand. Such circle triggezase of the
public transport use with consequent reduction in CO2 emissions, in traffic congestion an
positive effects.
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With the aim ofanalysingthe feasibility and desigmg a solution like theone presented before,
Marche Region implemented within the ATTAC project a pilot project for smart ticketing including
fare and modal integration.
The pilot project has been developed in the phases below and following the methodology and tools
indicated fom timeto time:

— Analysis on the Regional territory of transport services and other currently active services

and then cross it with the potential demand throughngaxketing tools
— Production of a ticketing demo of a pilot in factory based on an alesasiyng platform
— Implementation of a Small Scale Investment

Geomarketing analysis

As for the graphic visualization and the analysis of gathered data;raay&eting tool was used.

The regional statistics data (mainly personal ID data of resptgnilation), data related to poles of
attractions (work, school, shopping centres, tourist points of attractions, etc.) have been uploaded.
The result was that the majority of the human activities happen along the coastal cities. Nonetheless

theinlandot he r egi on has such a potential for cul't
and indeed it isnd6t ignored by the regional g
Starting from the gathered data the use of an integrated ticketinghsysi® simulated. The system

had to include, for instance, the wuse of publ

by integrating additional services such as the entrance to museums, thebikeesbfaringor the
shopping. Another potentitf has been detected. It was demonstrated by the crossed analysis
between the offer provided by the catching areas of poles of attractions and the demand of resident
population. In the analysis, also the data on tourist flows and attendance in the ®Reggon
included (only the port of Ancona has a transit of 1.7 million passengers per year).

The geemarketing analysis provided a study of the potentialities of a single fare and ticketing
system.

Pilot in factory

Given the regional platform already sting for the provision of travel planning data and the
clearing system installed in the BIP Cuneo, the functionalities of booking, the-apatttor
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ticketing and the resulting functionalities of fare integration and clearing have been taken into
consideation. A pilot in factory made possible to simulate the operations of:
- Upl oad of usersd6 I dentification personal d
- Upload the ticket and recharge thevallet on smart card
- Simulation of PT use on different lines and with different types of ticketaigh validators
installed on the test site
- Simulation of use on invalid routes
- Simulation of smart card use to benefit from other services
- Use functionalities for reading Q&bdes via smartphone (on which it is based the
dematerialized ticketing systeam the basis of the SSI)
The pilot has been demonstrated to the TF2 partners duringd“MOBILAB that took place in
Ancona at t he P(subcorractoi otMa&lee Regio® mi s e s

Small Scale Investment

One of the most important points to takeoi consideration when implementing an electronic
ticketing system, is the existence of a fleet localization and monitoring system on the vehicles for
public transport. First of all, an AVM centralized system allows to monitor and certify the service.

It allows also to provide real time updates on information to users and the possibility to manage
potential changes on booking and ticketing where the service envisages connections (change
operator).

Marche Region is implementing an AVM system whose conclusion is foreseen in the Three Yearly
Programme of the Local Public Transport Service. The Programme allocates also the funds required
for the implementation of a regional integrated ticketing system.

Within the framework here described and in the two previous points is inserted the SSI made by the
Marche Region.

From the description provided in the Application Form of the ATTAC project, the SSI is necessary
for the purchase and set up of a mini AVMVhual station preparatory to the electronic ticketing.

The AVL/AVM systems have an architecture based on three main elements: an operation center, an
on boardsystem and a communication network. The AVL/AVM systems allow to maintain a
constant control ofte vehiclesdé position; det ect di scr
schedule; reprogram the travels based on such factors; warn users and/or clients about delays
compared to the schedule. All the information gathered by the system are the b#sisfiioe

tuning of the electronic ticketing system, as it \aaalysedn the pilot study.

Considering that:

— With the amount available for Marche Region, it would be barely possible to buy two on
board devices and a PC with the required licenses;

— It would be very difficult to involve an operator in the experimentation, with a minimum
length of 6 months, for the monitoring activities, in addition incurring into the costs for the
service operation (communication of data, integration of data with ticketiamtenance
and service assistance);

— Marche Region is already implementing an AVM system that could provide data without
implementing a new one

— The available platform for the Travel Planning, booking and ticketing is web based,

Marche Region will use the aitable amount allocated for the SSI to purchase a PC and a printer.
The PC will be connected to the Internet and it will have access to the ticketing platform and to
AVM data.
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The web based system will be able to provide information on the serviceathbé dooked and
purchased. It will be possible that information and reservations related to transport services
monitored through the AVM system can be managed in real time.

With the printer connected to the PC it will be possible to print tickets/voudtiethe service
booked and purchased on the platform.

This will enable a significant saving and a much higher effectiveness than the experimentation since
the pilot will be based on dematerialized tickets and it will not be necessary to prowvidebaad
equipment for the validation of tickets. They will be downloaded and validated also on the
smartphone, as well as printed on paper.

The following picture shows the Small Scale Investment included in the context of the Marche
Region pilot of ATTAC projecaindits connection to the regional AVM system.
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Oradea pilot implementation is composealy integrated activities over the 3 Task Forces. The
feasibility of urban public/collective transport solutions defined for the 3 themes were tested as
pilots or pilot studies. This testing is crucial as it serves the purpose of examining the applicability
of ideas in various local environments, whereby giving credence to joint efforts to find solutions to
local challenges. The definition of pilots builds on the joint pilot generation process carried out
during the project preparation phase. The fine tunnmgmeparation of pilots and pilot studies was
helped by the BP surveys, which gave a detailed picture on the existing tools & methods. The first
MobiLABs described in act.4.1 helped the preparation, and the MobiLAB process described in 4.1.
ensured jointlesign, monitoring and evaluation of pilots.

The pilot study thaTHEPTA has wundert aken, concerns the Aln
and smart card fare collection system, with a special view to passenger behavior and financial

i mpl i ¢ athe oegiemaounity of Thessaloniki. The pilot is incorporated in Task Force 2:
APromoting innovative and integrated ticketin

launched a call for expression of interest for the future system of Thessalonikvemotdrested
parties submitted their dossiers with proposals. Two of the interested parties visited ThePTA and
presented their systems, expressing their willing to investigate in Thessaloniki.
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The pilot began officially in November 2011 by presentingtha 1st first Mobility forum of
Thessaloniki the next steps to follow. The Mobility Forum was attended by many representatives of
institutional public and private bodies that are influenced by such an introduction in the public
transport system of the are

The procedure thatt wasdecided to followfor the pilot in Thessaloniki includes:

A Consultation on principles and options with involved bodies on several issues such as
technology, operation and funding (the evaluation of the received dossiers witllioded)
Strategy Formulation based on the best scenario that will be chosen for the system of
Thessaloniki

Travel Behavioursurvey on potential users for improved public transport ticketing services
Analysis of the system Costs and Benefits

>> > P

During the 2% and the ¥ Mobility Forums the Consultation Document and the Consultation
Results, as well as the initial Strategy Formulation Framework was presented to the local
stakeholders. The Pilot officially ended at thé"2ff November 2013, where the afrsnational
Workshop will be organized involving external experts (as well as the transnational partners
Marche and OLTRA) to evaluate, integrate, transfer and capitalize the results of all 3 pilots in TF2,
including the transfer of the Small Scale Investits outcomes. In parallel, th® Blobility Forum

took place, where the strategy including the analysis of the Travel Behavior Susgg@yesented

to the relevant stakeholders.

12.The pilot expectation and objectiveslocation and context including goverance and
stakeholder involvement

The TF2 Marche Region pilot is based on the Best Practices defined by TF2 and on the
Benchmarking Visits held in November 2011. This alignment is supported by the fact that the
execution of the pilot was assigned to a comypaPluServicei with long-term experience in the
realization of integrated-ticketing systems and which has contributed to the implementation of
systems during the site visits in Italy.

The outputs of the pilot will then converge into a Case StudyhengdVobiLAB and providing
material for the Transnational Case Study (analysis of system replicability) and the Master Class.
The activities included in the pilot derive from the experience of the Municipality of Ancona on
innovative and integrated ticketj and smart card systems, and the results of previous projects on
this subject.

The pilot objectives are the following:

— Definition of a system for the integrated management of smart cards in LPT and other
services to be identified by the MunicipalityAhcona and Marche Region
— Realization of the management system in demo mode
— Analysis on the potential of regional passenger transport system, backed up by a geo
marketing tool and a feasibility study for the extension of the integrated ticket at a regional
level (as in the case illustrated during the BV in Cuneo, Piedmont)
As regards organization, a meeting was already held in October 2011, between Municipality of
Ancona, Marche Region and PluService. During this meeting, a discussion about the sebaces to
included in the integrated system was made and the methodology for the implementation of the

demo wasnalysed
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Various meetings have been organized during the project life to work on the pilot different phases.

As for Oradea pilot the location of thepilot activities and context were the city of Oradea and a
part of its metropolitan area (Bors and Sinmartin communes).

The aim of théDradea pilot wasottest flexible fare systems with the help dfoketing system

ATRAFFIC : significant reduction ofongestion that occurs on the main thorough fares of the city
and indeed even in moments of utmost importance for dowry for the citizens involved in the active
life of the community;

ACITIZEN RIGHTS : reducing the negative impact of traffic (city perimeiad access roads from
villages belonging to) the health, safety and security of citizens;

AACCESIBILITY : providing the public transport system for all citizens, a corresponding spatial
accessibility;

APOLLUTION : reduce air pollution and noise pollorti;

APT NETWORK : reduction of energy consumption of transport field by optimizing the local
transport network;

AEFFICIENCY : improve the efficiency and cesffectiveness of passenger transport, taking into
account external construction purposes;

A LIFE QUALITY : increasing the attractiveness and quality of the urban and suburban
environment.

User needs and requirementsOradea Transport Local SA prepared in 2013 the extension of local
public transport services into Metropolitan Areainsure a strongonnection of people from
neighbourhood of Municipality of Oradea. The commuters, who daily access the opportunities
offered by the city (schools, universities, a lot of working possibilities, cultural and commercial
needs) represent the most importantegary of passengers. It was an analysis of solving
modalities, the results were implemented into the software of municipal system. The ticket sale, the
execution of transport, included traffic management and thieketing system (validation),
control of tickets, the whole PT system were proposed to be modernised. Before the ticket fare
system, it was a very complicated fare system that contributed to the lack of integration and
attractiveness of PT service.For example,only in Bors and Sanmartin comrthere were
available 17 type of tickets. After renewal of fare system in parallel of introducing electronic
ticketing system in Metropolitan area, we modified and simplified the ticket fares. It was
introduced the combined monthly ticket for metropaliteonnection valid for trip to Oradea and
inside the city for all lines of OTL.

Expectations from the city: The necessity to provide punctual solutions for the intersections
located along the main arteries that cross the city from South to Moithijors which lead to the
increase of traffic capacity and implicitly to the traffic streamlinitigg necessity to adjust the
traffic light systems to operate in real time values and to correlate them in a specialized traffic
management system in order to optenthe crossing time network traffic light intersections
throughout the entire municipaljtystrict supervision of constructiofield and the uncontrolled
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urban expansioi involve in a way, even social exclusion for the areas placed at a longer distance
from the city centre (referring also to the suburbs and the associated communes); necessity to
increase the degree of attractiveness of public transport in order to discourage travelling by private
means of transportation, which would lead to a traffi@xalion and reduction of pollution;
creating bus dedicated lanes in order to allow transportation vehicles to reach speeds that would
transform the public transport service into a preferred one by the citizens, thus convincing them to
give up theirown vebles;t he par king places dondét have i mpl
that discourage the displacements of the citizens towards the city centre with their own car; in
almost all significant intersections it is permitted to take the left dire(tbich is the greatest time
consumer, as well as a space consumer, and therefore it can be argued that the management is «
prerequisite for the emergence of congestion); the supplying transport is carried out during the day,
exactly when the social acttigs are intense and may leave traces on the time availability of all
road users and also on the availability of the street space; there are not enough bicycle lanes and
respecting the bicycle markings is a voluntary "question”, almost ignored;

Stakeholdemvolvement in Oradea

Oradea Local Transport Company organized on a regular basis Mobility Forums and Press
Conferences that enabled to explain to the stakeholders (researchers in the field of Territorial
Planning from the University of Oradea, represtvga of local and central authorities, associations

of customers and massedia) the functioning of thetecketing system.

Pilot governance in Oradea

The pilot project was entirely coordinated and monitored by the management of the Oradea Local
TransportCompany and the thematic experts involved in the WP 4. Furthermore, it was organized
regular meetings with the contractor (RADCOM S.A)) in order to better tune the implementing of
the pilot project.

In particular these information should be available frgoar archive, from activities carried out
during the MobiLABs (especially at local level), Small Scale Investment Workshops and Mobility
forums as they are related to activities with local stakeholders.

The pilot study thaTHEPTA has undertaken, conces t he @Al nvestigation
and smart card fare collection system, with a special view to passenger behavior and financial
i mplicationso in the region unity of Thessalo

Before starting analyzing the pilot, the meaning of some tevithde provided. Anintegrated

ticket is any kind of ticket that can be used to more than one Public Transport (PT) operators
(multi-operator) or more than one transport modes (mudiilal), while asmart ticket is a ticket
electronically stored in a microchip. This microchip is embedded into a-dhel smart card. A
smart card reader fireadso the information sto
the transaction and the associated inforomaand sends this information to a Back office system.
Thessaloniki, wishes to develop and introduce a Smart Integrated Ticketing System (SITS) in the
public transport of the city, combined with some other municipal uses.

Thessaloniki is expected to hawess rapid transit modes in the next 5 years namely a light Metro
line currently under construction, as well as further improvements of the bus services such as
express lines, Bus Rapid Transit (BRT) features, new Tramway/Light Rail Transit (LRT), possibl
Flexible Transport Services (FTS) Demand Responsive Transit (DRT) irrgehareas and Sea
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borne passenger ferry services within Thermaikos Gulf with bus and Park & Ride (P+R)
intermodality. The current basic fare structure needs to undergo majoricentents and upgrading

to offer intermodality between al/l future PT
will include concessionary fares, incentives, and peak spreading measures, based on Electronic Fare
Collection (EFC) systems suchasar t car ds. So, the main object
are:

A Investigation of the potential introduction and utility of a Smartcardtitketing fare
collection system in the metropolitan area of Thessaloniki, in order to:
0 Increase of travel byyblic transport
Improve Intermodality
Introduce a framework for seamless travel
Facilitate incentives and concessionary fares
Potentially integrate with other forms of payments (such as Parking, Park & Ride,
Bike Sharing, Inteurban Travel, Small transians, Tolls)
o Identify the relevant Costs and Benefits and Policy Implications.

o O 0O

There is a strong belief that the opening of the new metro system in Thessaloniki ih 2005

fulfils the condition of a multimodal PT system with high intermodality. Addlly, the fact that

the smart card ticketing system for the metro system has been already included in the investment
cost and is considered as sunk costs by 2017, greatly enhances the business case of the overal
SITS. Furthermore, it is assumed throoghthe analysis that within a short period (depending on
incentives and an initial discount scheme), the penetration of the SC will reach a 85% of the PT
users (= upper threshold). All these factors result to a success drivers of an effective SITS in
Thesaloniki.

The Sustainability of the pilot action implementatisrensured through the following issues:

A Operatorsé view: increased ridership | ess
less fraud, increased revenues, easier revappertionment

A User s & vaagiewtransactions, seamless travel experience, lower transfer pricing,
simpler tariff structure

A Communityés Vview: i mproved modal split, I
mining re. to PT trip patterns, sustaie mobility and urban quality of life

Finally, the stakeholders that involved in the whole process of the consultation are:

Ministry of Infrastructure, Transport and Networks
Thessaloniki Public Transport Authority (THEPTA)
Organization of Urban Bnsportation of Thessaloniki (OASTH)
Region of Kentriki Makedonia

Regional Entity of Thessaloniki

Decentralized administration of Macedonia and Thrace
Municipality of Thessaloniki

Municipality of Kalamaria

Municipality of Thermaikos

Municipality of Pileai Xortiati

Municipality of Delta

Regional Union of Municipalities of Kentriki Makedonia
Aristotle University of Thessaloniki

> I > > I I D T I D D D
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Organization of Planning and Environmental Protection of Thessaloniki (ORTHE)
Hellenic Traffic Police

National Bank of Greece

Emporiki Bank

Eurobank

Hellenic Post Bank

Piraeus Bank

Alpha Bank

VISA HELLAS

COSMOTE, WIND, VODAFONE

Sony Ericsson, NOKIA, Samsung, HTC

Hellenic Institute of Transport Engineers

Technical Chamber of Greece (Branch of Central Macedonia)
LaborUnion of Thessaloniki

NGO EPIVATIS (Greek Public Transport Users Association)
Union of Bicyclists

Thessaloniki Hotels Association

NGO aiming at the protection of pedestrian rights

Museum of Byzantine Culture

Museum of White Tower in Thessaloniki

Macedonia Museum of Contemporary Art

Teloglion Foundation of Art

Archeological Museum of Thessaloniki.

T o o o T T T T T B T T B B B B B B B B B B By

13. Pilot activities

The pilot project inMarche Region has been structured in the WPs below and following the

methodology and tools indicated from titegime:

1. Analysis on the Regional territory of transport services and other currently active services
and then cross it with the potential demand throughngaxketing tools

2. Production of a ticketing demo of a pilot in factory based on an already exiktfmynt

3. Implementation of a Small Scale Investment

Activities in Work Package 3 involved data collection, geferencing and upload in the geo
marketing tool TemaWeb.

Data involved included census data about the population and projection, pabBpadit data
related to scheduled service and information about attraction points (industries, points of
commercial and tourist interest, schools, etc.). The TemaWeb is then able to provide statistical
analysis and has been used to simulate the potevdidldf routes based on simulated demand and
offer, the need of new services, the use of tickets. The tool with all data uploaded can also support
the preliminary analysis of fare integration. The work done in ATTAC has been mainly dedicated to
data upload.

WP4 was dedicated to the personalization and data upload for the ticketing pilot using the module
Telemaco provided bthe subcontractdPluservice.
The moduls activated and demonstrated hheen:

- Modul e of usersodo I dentification personal d
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— Upload d ticket and recharge of theveallet on smart card

— Ticket validity check on activated PT lines and with different types of tickets through
validators installed on the test site

— Simulation of use on invalid routes

— Simulation of smart card use to benefdrfr other services

— Mobile ticketing and ommerce

In Oradeathe first phase was consisting in elaborating the terms of references in order to procure
the necessary equipment and software that enabled the implementing of the pilot project whose aim
was reaited to the testing of flexible fares with the help-titketing system. This stage involved

mainly the evaluation of needs in correlation with the extension strategy of the Oradea Local
Transport Company in the Oradea Metropolitan Area. The secondwwhagecused on organizing

the public procurement procedure for the acquiring of the specific equipments and software. Further
to the signing of the contract and the establishing of the main implementing steps, it were delivered
the necessary equipmentsathvere installed on the buses and tramways.

The third phase was related to the testing of ttieketing system that was done at the level of the
Oradea Local Transport Company.

The fourth phase implied the launching of the operational phase thag@malalll the citizen to
procure and use monthly transport subscription via 4ieketing system both at the municipal
level and the metropolitan one.

Finally the typology of the pilot project ihhessalonik was as follows:

A Potential user responsebehavioral research by Stated Preference (SP) survey of existing
and future PT users, in order to gauge the willingness to pay for improved PT services, new
transit modes (Metro, Tram, FTS/DRT, Smarne links, and Intermodality), including
potential swith from private car to PT and P+R.

A Prefeasibility analyses of cost and benefits for introducing new or improved ticketing
systems, based on the results of the SP research

A Investigation of impact of EFC and Smartcard systems on fare revenues, potemfiateate
pricing strategies, public and political acceptability.

I n order the above mentioned issues to be i mp
following work plan:
A Call for Expressions of Interest for Integrated SmartcareTicketing in UT P A Publ i
Transport International 06 Magazine, 10/ 2011
A Consultatioron principles and options with involved bodies saveral issues such as
technology, operation and funding
A Strategy Formulation based on the preferred scenario for the system
A Travel Behawiur survey of potential users for improved public transport ticketing and fare
collection services
A Analysis of the system Costs and Benefits.

In November 2011 a Call for for Expressions of Interest for Integrated Smartcafccketing
announced. Five @npanies (ACS France, LG Korea/NL, Kentkart EGE Turkey, Ericsson
Greece, PRODATA Belgium), expressed their interest, while the first 3 companies had Technical
Visits in Thessaloniki. The team of experts evaluated the Folders and the materiah tised
Consultation Document and in the Strategy Formulation of the system Document.
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The Consultation Document on the principles and options of the proposed system for the city of
Thessaloniki, presented to the local stakeholders and to the memisedMisliility Forum, during

the 2" Mobility Forum of the ATTAC project, which took place on Wednesday, 18 September
2012 at Thessal oni ki s City Counci . During |
Integrated and Smart Electronic Fare Tickgtstems in Public Transport, in Thessaloniki, was
presented. The team of experts presented the consultation paper which has been sent to the
stakeholders involving them in to the study. The introduction of such a system will encourage the
use of public trasport, making travel more flexible and ticket purchase simpler and cheaper.
Finally, the methodological approach and the financial issues that will most likely emerge were
presented. The Consultation Process lasted from 31 December 2012 till 15 FebfiBarwith a

small time extension. The Consultation Document sent to 53 relevant stakeholders (local
authorities, ministries, publ i c transport o]
companies, banks, chambers, etc.). Twenty seven stakehodakertheir opinion to the specific
guestionnaire that followed the consultation paper. The results of this consultation used, in order the
strategy formulation document to be prepared. The results of the consultation presented'in the 4
Mobility Forum, which took place in Thermi Thessalonikis, on th& dBViay 2013.

The team of experts, taking into consideration the results of the consultation formulated the Strategy
of the introduction of the Integrated Ticketing and Smart Card Eakection Systems in
Thessaloniki. The Strategy Document presented to the RITSNET workshop (INTERREG IVC) that
took place on the Band 19 of September 2013.

In parallel, during the period of*Wuly till 15" September 2013, a travel behavior ezsh of
potential users for improved public transport ticketing and fare collection services took place in the
area of Thessaloniki. Totally, 1000 questionnaires were completed by citizens of Thessaloniki. The
team of experts analyzed the research andebelts of this survey will be presented in the ICTR
Conference in Thessaloniki on thé™& October 2013.

Additionally, a Cost Benefit estimation analysis was implemented by the team of experts. Below is
a small summary of this estimation:
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USER BENEFITS

al.lncreased convenience
A Easeof use (less need to carry cash, no need to remove SC from wallet)
A Moreflexible choice of PT mode
A Easiertransfer andeamless travel
A Valueprotection in case of lost /stolen SC

Convenience benefits of SITS lead overall to a 5% ticket ridership increasPflJK The

annual users of the busetro system will conduct 208 mil journeys, whereas 60% of tl
will be ticketusersThe long term fare elasticity amounts-191 (Athens MDS model) and

5% ticket ridership increase equals a ticket fare reduction of @,064 overall convenience
benefits of SITS amount &7 mil G per year.

a2.Time saving of ticket holders
The Value of Time/VoT of PT users amounts toBf&ur
A Bus: Less ticket buying time at POS

Time savings6 sec/ticket and 80mil bus ticket journeys lead #®4mil i annual benefits
A Metro: Less queues and waiting time at gates

Time savings 2secf/ticket and 45mil metro ticket journeys lead0t68 mil 0 annual
benefits

OPERATORSG6 BENEFI TS

The financial benefits of the operators and SITS management entities consist of efficiency b
reduced revenue losses and new net revenues

b1l.Operational & Maintenance cost savings (=efficiency benefits)

b1.1.Cash fare collection cost savings

The cash fare collection corresponds to a 6% of the revenue collected over bus and urban rai
About 2% pertain to production and distribution opeamedia and 4% to collection and process
(including cash handling). A 85% SC penetration would induce 33% savings of the cash fare co
costs

Mean farebox revenue per journey (2016, 2012 pridess 0,50, metra 0,60

with expected annual venues af bus 71 mil i metra 45mi (,

@ghe related savings amountto bus 1,42mil U, metra 0,90mil

Tickets sellers for metro as well as commission costs for the bus ticket POS will be consic
reduced

b1.2.Maintenance and repair costsavings for ticket validators

SC readers do not have ink or paper (jam) problems of conventional validators

The annual savings corresponding to 5% of v
bus: 0,18 mil U and metro0,06mil U.
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b2.Ticket fraud reduction
OASTH: 1520% noreconomic ridership (201@72mil boardings overall)
OASA bus in Athens20% fraud rate (reaching even 40% in certain lines and time periods)
OASA metroin Athens 10-15%fraud rate
Three (3) scenarios pertaining to the fraud rate are invesdiga
The conjunction of the SC and gated stati:
in the buses respectively, will reduce the fraud:rate

Before the introduction of SC
Fraud rate
Metro  Bus -
Scenario A (Low) 5% 10%
Scenario B (Base) 10%  20%
Scenario C (High)  15%  30%

After the introduction of 5C
Fraud rate Revenue loss saved
Metro Bus Metro Bus
Scenario A (Low) 3% 5% 0.7Tml€ 34 mil€
Scenario B (Base) 4% 1% 23ml€  8Bmil€
Scenario C (High) 5% 3% 3Gml€  142mil€

b3.New net ticket revenues

The new gross revenues of 5% increase of PT ticket users due to SITS amounts to &,Zélloiving
50% cost estimation power rule, thew net revenues free of additional costs induced, amo@nt 2amil
a

b4. Qualitative indirect benefits of flexible tariff structures

SITS enables a flexible fare policy scoping to specific market segments. It is an esseswctigidgien
for additionalnew net revenues due to tariff differentiation (e.g. introduction of fare discounts, off
discount to save peak costs, guaranteed price cap, distance based fare structure)

b5. Qualitative planning benefits of operators and SITS managing entities

SITS improves the PT statistics providing for instance loading® @ata per time period etc. The:
statistics enable

b5.1Improved tactical planning (routes, lines etc.)
b5.2Improved operational planning (scheduling, service frequency etc.)
b5.3Improved marketing through loyalty schemes

b5.4More effective, accurate and faster farebox revenue apportionment among operators
Monetizing planning benefits is an uncertain exercise however
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COMMUNITY BENEFITS

The community and the PT narsersare also beneficiaries of SITS
c1. Car traffic reduction

Some people diverted to PT due to SITS areausers, so that car traffic reduces overall. The 5% ti
ridership increase equals a ticket fare reduction of Q)05é¢ 4)

The PT fare (crossglasticity of car traffic demand amounts 48,05 (Athens MDS). Given 360 mi
annual car trips in Thessaloniki, the traffic reduction amounts to ca. 880.000 car trips. With a m
trip distance of 7 kms, about 6,1 mil dans are saved. With unit cost§ 0,29 U/carkm for accidents
and 0,040/carkm for air pollution (Athens MDS), the accident and pollution benefits amount mil
U and0,24mil G respectively. With a release of 224Cg®zlcar—km and 2Qd/ton COZ, the climate benefits

amount td0,03 mil U .
The estimation of travel time savings andctagestion benefits is an uncertain exercise

c2.Qualitative indirect community benefits

A ITS knowhow diffusion into other sectors of the local economy

A The multiapplication potential of smart i facilitates an integrated mobility (c:
parking, public bike hiring, urban seaborne transportation) and an integrated consu
economy (egourse, ewallet)

COSTS OF SITS

A Optimism bias and unforeseen costs

A Optimism bias is a systematic, nerealistic assessment that a project is less expost
risks than other comparable projects. Possible causes are errors due to |
information, psychological or politicedconomic reasons etc. SITS as arhéRvy
project, still na implemented in a local or national context, needs a bias correction. |
UK, the costs of ITS projects are corrected upwards to 66% on the average (Fly
2005). Given that the SITS implementation in Los Angeles by 2005 exhibited a 429
overrun(including unforeseen costdsk contingenciesetc.), we apply for Thessalonik
SITS CAPEX an optimism bias uplift of 22% as well as 20% contingencies. The
include also overruns due to interoperability problems or institutional barriers del
the project.

A The rule applied is that risks or uncertainties with costs are dealt with uplifts expl
whereas risks or uncertainties associated with benefits are dealt with sensiti
scenario analysis (e.g. fraud rate)
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INVESTMENT COSTS

d1.Capital costs

Metro :The SITS implementation cost is contained within the overall cost of the tendered project (;
cont r ac}; ibaorisidered dsfa sunk cost by 2016 system operation start. The cost ir
card issuing machinesniddleware, adevalue chargers, card readers at the gates, hanc
equipment, training etc. It comprises also the due proportion of the overall SITS costs
initial SC stock and the baakfice servers for data processing and card management.

Bus: The restructured PT system after the Metro opening will require about 500 peak vehicles. Tt
implementation cost contains -twoard driver console units, card readers,-@lde chargers,
(out of-bus) card issuing machines, handheld inspector urtbyaue mobile units, middie
ware etc. It comprises also the due proportion of the overall SITS costs for the initial SC
and the bacloffice setup. A topdown costing approach is adopted. The average SITS cost
500 peak vehicles for the Los Ange county and the Philadelphia SEPTA amount to 23 r
(2006).The 2006 parity(l= 1 , apdlies as well as 20% inflation rate up to 2012. The base «
amount 21,1 mih (2 dnhd the 42% uplift for optimism bias and contingencies results
29,9 mila

System integrationof busmetro and consultancy services of abbutil U are required

d2. Training costs

A one-off training expenditure db,3 mil U for bus personnel is anticipated (MTS San Francisco)

OPERATIONS AND MAINTENANCE COSTS

el.0&M costs

A Operating cost of baeland middleoffices as well as system management costs

A Transaction collection and card issuing costs are lalamar (for the bus sales channel)

commission heavy

A Equipment maintenance cost is labaamd materialheavy
Metro labour costs SITSrelevant personnel of 30 employdeard issuers, technicians, cash collectc
inspectors, back & middle office operators, supervisor and helpdesk pfficer A mean salary cost (
32.000u leads t50.0000 annual laboucosts
Bus labour costs SITSrelevant personnel of 80 employe@sipervisors, technicians, cash collectc
inspectors, back& middle-office operators, secretaries and helpdesk officétsout 2/3 of them consis
of existing and 1/3 of new personnelTS manning and labour corresponds to 3% of existing OAS
figures respectively. A mean salaryst of 41.20@ leads to3,3 mil 0 labour costs.
Other costs 1) Spare costsBus 180.00a1, Metro 150.00a1 2) 5% commission for 300.000 cards issu
andcharged over bus card sales channel (150 POS), Bus 0 0 3) 8yStém management costs and ¢
maintenance200.0000 4) Renewal of 300.000 cards after 5 years) 0 . Qegually allocated over 1(
years
Total O&M costs: 5,4mil G annually (78% laboucosts)
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CLEARING HOUSE COSTS

A Thebusiness modebf a financial consortium acting as a clearing house should be-praiing
in the long term. For an initial SITS period up to three years, a government contribution n
necessary, but this will be the result of a tender

A Basic activities are data pm&sing, financial reporting and revenue apportionment

A Gross cost estimation is based on adjusted Los Angeles clearing house costs and. f&ache
a

A Profit or net cost estimation should consider
A interest income on pyeaid card balance (deposited funds)
A commission fees from nemansport vendors accepting the smart card
A commission as card issuer and charger (own card sales)
A license fee for third party plate card issuers

All the aboveresults will be gathered into a single document, which will be the Final output of the
pilot. This document will be available at the end of October. The document will be sent to the

Mi ni stry of Transport and t o t hrtefor DgreemarksoAt o f
the end of December the final version will be available.
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14. Pilot results and KPlIs

With reference to théMarche Region pilot the type of ticket that was involved in the pilot of
ATTAC is the urban hourly ticket for the cities ofliuno, Fano and Pesaro.

54 Local Transport Companies operates in Marche Region, they provide urban andleira
transport in cities of the Region ranging from 10.000 to 100.000 inhabitants.

Each company manages different types of ticket with differehditya (from hourly ticket to
monthly or yearly passes). There is not an integrated ticket valid for different companies at the
moment, a part an initiative of combined bus+train ticket that can be purchased by commuters.
Fare integration will be the olgeof preliminarydiscussion to the implementation of théaketing
regional system.

In Oradea City, there is 1 ticket available for 2 trips, 1 card (electronic wallet) forragualar
passengers and 1 card representing monthly subscription for rpgstangers.

Further the implementing of the pilot project, the existing fares in each locality from the
metropolitan area were simplified, all the citizen having to pay an integrated fare (including the city

of Oradea and the respective commune). The pilgject enabled to cancel the fares barriers that
existed before, (when the citizen had to pay 2 tickets to come to Oradea) proposing an integrated
transport offer that reduced the costs for the passengers and increased the attractiveness of the PT
netwok.

A Number of different transport companies

o] Specify the number of Transport Companies which operates in the local context, and their
dimension: Oradea Transport Local is the only local operator who has been delegated the local
public transport servicitrough delegated management.

o] Specify if each company has a different type of ticket: it's not the case

o] Specify if already exist an integrated ticket valid for different companies: no

In Thessalonikipilot:
e Types of tickets

o Single Ticket withoutransfer
o One Transfer Ticket

¢ Number of different transport companies
0 OASTH, Bus Operator




“
m Transnational Case Study TF2 ) > SOUTH EAST

ATtractive Urban Public Transport ’ EU ROPE

for Accessible Cities Jointly for our common future

15.Upscaling and transferability

Upscaling

Upscaling of integrated ticketing and the use of modern technology is technically possible and
appreciated by clients. It leads to passenger growth. It is a trend in Europe to expand the territories
of integrated ticketing. Where several operators areledo arrangements between them or
between operators and authorities have to be made. Financial aspects often prevent or delay tariff
integration and the investments in modern technology. Also, the solution is generally in the hands
of the authority and #hoperators together.

E-ticketing has been recently introduced and is accepted by specific user groups; given the
development in the use of internet amongst all groups of citizens this type of ticketing will have a
bright future.

Transferability

Integrated ticketing is a matter of organizing and can be recommended to all cities. New technology
is available. A business plan before introduction should clarify how investment costs will be
covered. This plan must take into account both the investamehoperational costs of the ticketing
technique and the effects of tariff integration on the receipts of the operators.

With reference to th&larche Region pilot an important result of the demonstration activities has
been the work done on interoperépiland data sharing. The implementation of a rayberator

and multiservice eicketing system including functionalities of travel information and fleet
monitoring at regional level is very complex not only from a technical perspective, but from a more
political perspective. The implementation of such a system involves agreements on fares, clearing,
data transmission and integration. Data format and rules for interoperability must for sure be
regulated by the Regional Authority and this work is planmedHe coming months to prepare the
ground for full scale implementation.

In Oradea the eticketing system will be available on all the 3 localities where the Oradea Local
Transport Company will operate(Oradea, Bors and Sinmartin).

Furthermore, based atle existing of the icketing system and the partnerships with private
operators, flexible fares could be offered to all the commuters coming to Oradea from all the
localities of the Oradea Metropolitan Area, therefore increasing the attractivenesaldfdnsport

and the economic sustainability.

Also Thessaloniki has plans for future implementation of a ticketing system.
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16. Conclusion

Integration of tickets and introduction of modern technology will be introduced in many systems,
but a sound financial plan is needed to cover investments and operating costs of -aviystenip

card system. A market study, asTihessalonikij can be hedful. In severacasestherehas beera
considerable delay in implementing clidard systems due to technical barriers. Tariff integration
leads to higher ridershigout this does not always lead to higher revenues. Introduction of e
ticketing is successafly appliedin many cities andhis form of ticketing is perceived as having a
bright future.

As mentioned in previous chapter the main recommendations coming outMaoche Region

pilot are related to interoperability of systems /processes and data sharing. The implementation of a
multi-operator and mukservice eticketing region wide system is very compl@ot only from a
technical perspective, but also for the institutionaplioations. The implementation of such a
system involves agreements between the different transport operators on fares, clearing rules, data
transmission and integration. In this context the regional authority has a role of supervisor and
central clearinghouse. Data format and rules for interoperability must for sure be agreed among
stakeholders and regulated by a Regional Authority.

The implementing of the pilot activity on testing of flexible fares with the helptiocketing system
enabledOradea Local Transport Company to improve the planning and coordination of the main
aspects that are involved in the operating process (ticket sale, the execution of transport, included
traffic management and thetieketing system, control of tickets) of a Publi@msport network. In

this sense, the simplifying of the existing fares for the citizen from Oradea Metropolitan Area, the
collecting of mobility data for ensuring a proper PT offer whilst introducing of various subscription
formulas for the citizen from ¢hCity of Oradea, allowed gaining of new clients and increase the
attractiveness of the PT service.

These measures are accompanied by a strong commitment of local authorities to increase the level
of investments, on the medium and long term, in the PToselet this context, it is also to be
underlined the synergy with the next programming period 2020, in the frame of which PT has

been allocated an important place.

The pilot action of ThePTA h a s t o d o INWEBTIGATIGNh@F INTEGRATED
TICKETING AND SMART CARD FARE COLLECTION SYSTEMS, WITH A SPECIAL VIEW
TO PASSENGER BEHAVI OUR AND FI NANCI AL | MPLI CAT

The final output of the pilot is a pilefeasibility study regarding the introduction of such a system

in the city of Thessaloniki. This pffieasbility study will be available to any interested body that
wants to implement a common system. The problem in the case of Thessaloniki is that under the
existing circumstances is very difficult for someone to implement such an action. The fact that
Thess#niki wishes to introduce an Integrated system for all the public transport modes and some
functionalities of the city has as a result that the system cannot be introduced by the existing
Operator of the Public Transport. Additionally, the role of TheRJ Aot so effective. There is a
strong belief among all the stakeholders of Thessaloniki that ThePTA should be Integrated and
transformed to a Metropolitan Authority, with an integrated and clear role, recognized by all.

The Integrated Metropolitan Publi€ransport Authority will be responsible for setting the
specifications of the system. Additionally, each Operator may have its own Back Office System,
which will be connected with the Back office of the Metropolitan Authority. By this way the
procedure oplanning the public transport may become an easy activity. Finally, the Metropolitan
Authority can ensure easier the financing of the system as well as the financial sustainability.
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