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Introduction

The current document represents the output “Common model of using social
networks/crowdsourcing techniques for SUMP development/enhancement” which
incorporates n° 4 different deliverables released by the MOTIVATE project, and namely:

» Deliverable D3.2.1 “Development of the MOTIVATE e-platform”, describing the
detailed design of the MOTIVATE platform;

» Deliverable D3.9.3 “Quality monitoring and evaluation of collected pilot data”,
reporting the results of the evaluation activities related to the role and the use of a
crowdsourcing tool like MOTIVATE in providing data for SUMP development
compared to the traditional data collection survey ( from the City Planners’ point
of view);

» Deliverable D4.2.1 “Transferability methodology, processes, techniques and
protocols”, aiming to identify a series of actions for ensuring a successful and
efficient implementation of the MOTIVATE services (MOTIVATE e-platform and
mobile apps) to other cities.

» Deliverable D3.9.4 “Final evaluation report” providing a set of recommendations
on how to design, implement and launch crowdsourcing initiatives to collect data
for SUMP development/enhancement

MOTIVATE PROJECT

The numerous Med areas characterised by seasonal transport demand problems (also known as
seasonal traffic peaks) and territorial particularities face the major challenge of developing a
sustainable mobility environment. This context creates additional factors that make the
development of Sustainable Urban Mobility Plans (SUMP) a quite complicated process.

Unlike the traditional data collection methods, where residents or visitors are “passive” data sources,
the innovative approach of MOTIVATE lied on their active involvement in transport data
collection/management, problems identification and proposed measures evaluation.

MOTIVATE intended to help decision makers to gain a strong understanding of the main mobility
problems that residents and tourists face and to identify the most accepted and sustainable
interventions, using innovative and cost-effective ways of data collection and analysis.

The key objective of the MOTIVATE project, was to promote new supporting tools to collect data for
SUMP development, based on the exploitation of social media and crowd-sourcing applications (apps)
in five selected pilot cities: Almada (PT), Siena (IT), Rhodes and loannina (GR), Larnaca (CY). More
information about each of the city is reported in the Annex | to this deliverable.
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Figure 1 — MOTIVATE PLATFORM

Overall, the primary purpose of the MOTIVATE platform and the relevant apps, was to attract the
interest, involvement or motivate users to perform an action or a series of actions. These actions were
related to the collection of a large amount of data regarding the trips performed by the end users
(citizens and visitors) in the pilot cities; to the provision of the opportunity to the end users in order
both to assess the existing transport measures and infrastructures, and to express their opinion about
the future implementations of the city authorities to expand the local transport system. The platform
and the relevant apps provided to its users the following three main services:
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Figure 2 MOTIVATE MAIN SERVICES
A. Trip Diaries

The Trip Diaries service addressed transport planners and city authorities aiming to collect information
about the mobility patterns and behavior of the users. Users had to either setup some of their personal
information, such as gender, age group, working status, educational level, city etc. or the system filled
the appropriate fields based on the registered user profile info. The user, also, should set up his/her
origin and destination, the transport mode and the trip purpose as well as the reason for choosing the
desire transport mode.

Once a trip was completed, the system stored the relative trip data, such as trip start and end time (and
date) stamp, the GPS data like latitude, longitude, speed etc. the overall travel time and the average trip
speed and all this in relation to the user selected data. The daily trips were completed either at real time
(GPS enabled) or after trip.

Although this service was used by the transport authorities, still the beneficiary was the end user, since
the mobility patterns would be largely used by the transport planners and city authorities for improving
the transport system.

B. Evaluation of existing transport measures

This service addressed transport planners and city authorities, aiming to collect information from the
end users, about existing transport measures and services already operating in the city. The users had
to select the city and the measure to evaluate and evaluated specific measure-related criteria using a
scale from 1to 7. Once an evaluation was submitted the system stored the relative ratings in relation
to the user selected data.
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C. Preference on future transport measures

This service addressed transport planners and city authorities, aiming to collect information from the
end users about specific future interventions they intended to implement in the city. The users were
asked to provide their perceptions regarding the interventions by rating their importance.

The main benefit provided through the MOTIVATE platform and relevant apps was the very close
interaction between the travelers (citizens and visitors) inside a city and the transport “decision
makers”. The travelers became the central source of data and information while the policy makers and
the stakeholders could plan upon their needs as graphically presented in the figure below.

The services are accessible in the form of user-friendly web services as well as in a form of a mobile
application (APP). The APP form is essential in order to collect travel data in real time. The smartphone
APP, available for both Android and iOS, can silently (without user intervention or much effort) collect
data from a multitude of the phones’ sensors (GPS, WiFi). The data collected is transferred to a central
database. Data exports per pilot city is then available to the cities for further analysis. Mobility services
evaluation, opinion gathering and sustainable mobility measures promotion are also available via the
dedicated webpage and via the app.

The MOTIVATE platform and the relevant apps were developed and adjusted depending on each pilot
city’s needs.
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Scope of the report

This report describes the detailed design of the MOTIVATE platform. In particular, the report presents
the services of the platform, the user requirements, their transformation into core functions and sub-
functions, the use cases driven by the user requirements, the communication protocols, the data flows,
sets and their storage, as well as the interfaces between the various components of the system and with
the external entities etc.

The architecture of the MOTIVATE platform have been used by the developers of the platform for its
implementation. Beyond that, the architecture plays the role of the specifications for any future
development or extension.

1 Methodology

The followed methodology is based on the analysis of the system as it was described in the MOTIVATE
technical proposal and it was defined during the local workshops and living labs. Within the current
deliverable, the system architecture is described by autonomous, operational and independent
components and their integration along with respective data structure diagrams, sequence diagrams and
use cases.

11
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1.1 Overview of the Methodology adopted

The architecture of a typical IT system, especially Internet based application, consists of the following
components:

e Services: This describes the services of the system that will be provided to its users. The services
consists of a crucial high level architectural element based on which other architectural
characteristics are defined. Typically, the services are defined and discussed prior to any design and
implementation action, and consists of the guiding principle that should be respected by the
development team. The services are defined based on the user requirements and needs.

e External environment: This determines the external environment of the system specifying entities
such as other systems, equipment, persons, organizations etc. The most effective illustration of this
component is through the use of a context diagram.

e  Functional specifications: This includes the functions and sub-functions of the system. They are
defined based on the services (user requirements) and they are presented in a hierarchical fashion
following a top-down approach. An important element of the functional specifications is the use
cases that illustrate the various actions that the users can perform using the system.

e  Communication architecture: This presents the characteristivs of all the communications of the
system, both between the system and its users (interfaces), as well as between the varions
components of the system. It also illustrates the data flows among the various fuctions of the system.

o  Data architecture: This describes the management of the data needed for the operation of the
system. It includes the data requirements and the data storage (databases).

The architecture of the MOTIVATE platform has adopted the above methodology.

1.2 Diagrammatic techniquesused

The diagrammatic techniques which have been used for the development of the architecture are the
following:

e  Context diagram: The context diagram defines the boundaries of the system (the MOTIVATE
platform in this case). The platform is illustrated as a central pole arround of which there are a
number of external entities (which could be other systems, persons, equipment, authorities etc.)
with which the platform interacts. The context diagram also includes some basic information flows
between the platform and the external entities.

e  Decomposition diagrams: The decomposition diagrams use a hierarchical structure for the analysis
of the functionality of a system. These diagrams apply a top-down method and enable the structural
decomposition of the functionality of the system in a series of levels. Another dimension of these
diagrams are their direct association with the user needs and requirements as well as with the
services of the system.

e Sequence diagrams: The sequence diagrams are used for presenting the sequence of actions at the
use cases. They allow a simple and ease understanding of the use cases through the ordering of their
actions.

Entity-relationship diagrams: The entity-relationship diagrams are one of the most common and well
known diagrammatic data modelling technique, which was published by Peter Chen in 1976. These
diagrams describe the structure and content of the data that are used by the functions of the system in
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one or more databases. An entity-relationship diagram is composed of entities, their attributes and their
relationships. The following table associates the above diagrammatic techniques with the models that
compose the architecture of the MOTIVATE platform.

Logical model Functional model Data model
Context diagram 0
Decomposition 0
diagrams
Sequence diagrams 0
Entity-relationship 0
diagrams

Table 1 - Diagrammatic techniques per models used in the MOTIVATE platform

2 Conceptual design of the architecture

2.1 Servicesofthe platform

Overall, the primary purpose of the project was to attract the interest, involvement or motivate the user
to perform an action or a series of actions. These actions were related to the collection of a large amount
of data about the trips performed by the end users (citizens and visitors) in the cities; to the provision of
the opportunity to the end users in order both to assess the existing transport measures and
infrastructures, and to express their opinion about the future implementations of the city authorities to
expand the local transport system; to the educational character of the platform that will enable the
users to get familiar with the sustainable mobility. The latter is directly related to the gaming component
of the platform. In particular, the platform will offer a gaming environment aiming to:

e inform/teach users about the benefits of sustainable transportation and the dangers originating
from unsustainable behavior, and
o facilitate travel diaries collection and measures evaluation & assessment.

The game must have offered a limited amount of actions to the user, so that it would not have overflown
him/her with information and becomes disproportionally difficult, thus unattractive. Additionally, it
must not have been simply informational; it should have offered the possibility to the user to experience
the complexity of urban transportation sustainability and arrive to own conclusions. Therefore, the game
must have had the following characteristics:

e transfer to the user the necessary information about transportation sustainability and especially
the dilemma between a choice in the present and the effects in the near/distant future.

e llustrate the uncertain nature of sustainability problems.

e explainin simple terms the complexity and the different dimensions of sustainability.

e include a limited number of actions and be slow enough so that users that are traveling to be able
to experience it.

Another important element of this service was the reward system. Rewards can take the form of points,
challenges to be first in a leaderboard or discovery. For the MOTIVATE system the reward mechanism is
in the form of points. The points that the user will earn from using the application can be later used to

13
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perform certain actions in the game. These actions include entering a new mode (for example, exchange
points for the ability to enter in the city a new bus or metro system, or upgrade the quality of the existing
PT system or skip a questionnaire).

According to the above, the platform provides to its users (i.e. residents and visitors) the following four
main services:

A. Trip Diaries

This service is addressed to transport planners and city authorities and aims to collect information about
the mobility patterns and behaviour of the users. It is based on the daily trips of the end users (citizens
and visitors). The daily trips are completed either at real time (GPS enabled) or after trip. Although this
service is used by the transport authorities, still the beneficiary is the end user, since the mobility patterns
will be largely used by the transport planners and city authorities for improving the transportsystem.

B. Evaluation of existing transport measures

This service is addressed to transport planners and city authorities, and aims to collect information from
the end users (citizens and visitors), about existing transport measures. The users are asked to rate the
performance of existing mobility measures giving a clear view of their satisfaction from their current
operation. Although this service is used by the transport authorities, still the beneficiary is the end user,
since it gives them the opportunity to express their opinion and influence the operation of the transport
system.

C. Preference on future transport measures

This service is addressed to transport planners and city authorities, and aims to collect information from
the end users (citizens and visitors), about future interventions that they intend to implement in the
city. The users are asked to provide their perceptions in specific interventions by rating their importance.
Although this service is used by the transport authorities, still the beneficiary is the end user, since it gives
them the opportunity to influence the future development of the transport system.

D. Game

Through this service, the user will play a specifically designed game that will promote sustainable
mobility informing him/her at the same time about the benefits that can be gained both at individual
level and city level.

14
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2.2 Contextdiagram

The context diagram of an IT system defines the context and the external environment of the system.
In the case of the MOTIVATE platform, its context diagram is illustrated below.

Transportll —_
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Figure 1 — Context diagram of the MOTIVATE platform

The platform and all its components are represented by the shape in the central of the diagram. Around
it, the diagram includes the most important external entities (they could be other systems, persons,
equipment, authorities etc.) through which the platform interacts. This interaction is depicted in the form
of basic data flows. More particularly:

Transport providers: Transport providers, such as public transport organizations, taxi unions, interurban
bus companies and others, provide to the platform data concerning their transport services or
operational characteristics that should be evaluated or assessed by the commuters. On the other hand,
the platform makes available to these providers, data from the use of the apps, such as residents and
visitors O-D patterns as well as the results of their assessment about the transport services and
recommendatios.

City policy makers (SUMP): Beyond the end users, the city policy makers are the main beneficial of the
platform as the platform will provide very useful data that will be used for the implementation of the
city SUMP. In particular, the platform will make important contribution with respect to the use of the
local transport system, O-D patterns, trips diaries, and opinions that would make the local mobility

15
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system more attractive and sustainable. The city policy makers will also give their opinion about the
transport services or operational characteristics that should be evaluated or assessed by the commuters.
Local stakeholders: Local stakeholders, such as commercial associations, chambers, hotels, tour
operators, travel agencies, schools, NGOs and other local associations, can provide their knowledge
about the needs of travelers and residents, in order to decide the transport services or operational
characteristics that should be evaluated or assessed by the commuters. On the other hand, the platform
could send to these stakeholders the assesment and opinions of the users about the available mobility
services.

Transport planners: Transport planners will also benefits from the plarform, as they can obtain O-D
patterns and trips diaries that can help them in their transport studies and planning of the local transport
infrastructrure.

2.3 Componentsofthe platform

The MOTIVATE Platform consists of multiple elements and integration of several components. Below,
there is an overview of the overall architecture, which consist of both front end and backend services
and functionalities.

Third Party APIs

Facebook,Google Cloude messaging, Google Analytics etc

Rest API
Database
/
I
Web Server Web services
Mobile Client

Figure 2 - Basic components of the MOTIVATE platform

16
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The platform consists of:

e  Mobile Apps for mobile devices, Smartphones/Tablets for at least Android and iOS devices
e  Web Portal for access over web browsers

e Web Services for exchanging data

e  Data Storage

The system intended to create an open, globally accessible and complete set of information services
able to support the needs of the service. The system was developed with the technical architecture in
the following Figure. This n-tiered architecture can be divided into three layers (1) the Presentation
layer, (2) the Business layer and (3) the Data layer. The presentation layer is responsible for accepting
user input and rendering the user interface that is returned from web services. User Interface using
various SDKs such as Android, iOS, .NET, JavaScript, etc depends on the clients platforms (mobile, web).
The application layer consists of 2 mobile clients, one for Android and one for iOS with which the user
interacts. Also the system has a REST API which can be used to develop a web interface or to
communicate with other systems. The business layer implements the core functionality of the system
and encapsulates the relevant business logic. The system is structured around the concepts of business
processes and business components. Many business processes involve multiple steps that must be
performed in the correct order. Business workflow components define and coordinate long running,
multistep business processes, and can be implemented using business process management tools.

The data layer provides access to data that is hosted within the boundaries of the system. Data access
components in this layer are responsible for exposing the data stored in databases to the business layer.
The system requires information from external systems to complete a business process. Therefore,
business components must access external services or applications. A service gateway is a component
that encapsulates the interface, protocol, and code required to use such services. The service is a Web
service that uses REST over HTTP for communications and is fully described by means of Web Services
Description Language (WSDL). The service defines a contract that all service consumers must conform
in order to access the service. The contract defines such things as the technology, communications
protocols, and message definitions needed to communicate with the service.

23.1 Web applicationarchitecture

Motivate Platform services are served to the end user over web for any browser that can interpret HTML
content. The development of the web application is achieved using .NET framework with C#
programming language for the backend procedures while for the Ul and the client-side HTML, CSS,
JavaScript, jQuery and AJAX. The data interoperability between the backend and the web front end
application will be achieved with RESTful services over the Parse-Server.
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Figure 3 Service Oriented single page web application

The Motivate Web application is built based on responsive techniques so can be easily accessible and
readable by different browsers, window sizes and devices.

The core layout of the web platform is based on a master page which provides a common appearance
and behavior to all sections of the platforms while allowing an update to the site with minimum effort.
Also, several sections of the platform were built as user controls, instead of pages, so this made the
relative content and/or service reusable at least within the portal.

The master page and the pages were developed using Cascading Style Sheets (CSS) for the layout with
HTML while the content are rendered through the web services over AJAX.

Pages and user controls were mostly developed using client-side scripts such as JavaScript and jQuery in
order to improve the users experience and to provide better responsiveness.

The navigation of the web platform is achieved with the usage of a top main menu as well as required link
whenever is necessary to provide the user with the relative information.

23.2  Mobile applicationarchitecture

The provided services by MOTIVATE Platform run on the mobile devices running either Android or iOS.
The development of the mobile apps, was achieved with the usage of the Parse-server and other native
tools for developing mobile apps depending on the platform.

For iOS development Parse-server APl will provide all the necessary functionalities to gather and submit
data while Swift programming language will be used for the development of the Ul and the internal
functionalities of the Motivate client iOS devices.

For Android development Parse-server APl will provide all the necessary functionalities to gather and
submit data while Java programming language will be used for the development of the Ul and the internal
functionalities of the Motivate client Android devices.

In both cases of iOS and Android devices the client Apps will support a variety of different device hardware
(ex. Different screen sizes) and software (ex. Lollipop or higher). Mobile device design and development
isunique due to the constrained and differing nature of device hardware. Targeting multiple devices with
very different hardware parameters. The heterogeneous device environment is something that we
will

Project co-financed by the European
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keep in mind when designing Motivate mobile application. Factors include variations in screen size and
orientation, limitations in memory and storage space, and network bandwidth and connectivity.

Consider the following guidelines when determining Mobile application architecture:

. Optimize the application for the device by considering factors such as screen size and orientation,
network bandwidth, memory storage space, processor performance, and other hardware
capabilities.

. Consider device-specific capabilities that you can use to enhance your application functionality,

such as accelerometers, graphics processing units (GPUs), global positioning systems (GPS), haptic
(touch, force and vibration) feedback, compass, camera, and fingerprint readers.

2.3.3 Backendarchitecture
The whole MOTIVATE backend procedure will take place with the usage of Parse-Server.

Parse-server is an open-source APl server. It can work as Mobile backend as a service (MBaaSs), also known
as "backend as a service" (BaaS$), is a model for providing web app and mobile app developers with a way
to link their applications to backend cloud storage and APIs exposed by back end applications while also
providing features such as user management, push notifications, and integration with social networking
services. These services are provided via the use of custom software development kits (SDKs) and
application programming interfaces (APls). The purposes for use such a service is that web and mobile
apps require a similar set of features on the backend, including push notifications, integration with social
networks, and cloud storage. Each of these services has its own APl that must be individually incorporated
into anapp, a process that can be time-consuming and complicated forapp developers. Parse-server form
a bridge between the frontend of an application and various cloud-based backends via a unified APl and
SDK. Providing a consistent way to manage backend data meansthat developers do not need to redevelop
their own backend for each of the services that their apps need to access.

It have a broad focus, providing SDKs that work for development on multiple platforms, such as iOS, OS
X, tvOS, Android, .NET ,Xamarin , PHP ,Javascript , Unity and others. Also provides several services such
as push notifications, file storage and sharing, integration with social networks such as Facebook and
Twitter, location services, user management.
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Figure 4: Mobile Apps Conceptual Design

The prerequisites for parse-server are the following:

. Node.js 4.3 or higher. Node.js is an open-source, cross-platform JavaScript runtime environment
for developing a diverse variety of tools and applications. Although Node.js is not a JavaScript
framework, many of its basic modules are written in JavaScript, and developers can write new
modules in JavaScript. The runtime environment interprets JavaScript using Google's V8
JavaScript engine.

o MongoDB version 2.6.X, 3.0.X or 3.2.6. MongoDB is a free and open-source cross-platform
document-oriented database program. Classified as a NoSQL database program, MongoDB uses
JSON-like documents with schemas. MongoDB is developed by MongoDB Inc. and is free and open-
source, published under a combination of the GNU Affero General Public License and the Apache
License.

. Python 2.x or higher. Python is a widely used high-level programming language used for general-
purpose programming, created by Guido van Rossum and first released in 1991. An interpreted
language, Python has a design philosophy which emphasizes code readability (notably using
whitespace indentation to delimit code blocks rather than curly braces or keywords), and a syntax
which allows programmers to express concepts in fewer lines of code.

2.3.4 DataStorage

Choosing the correct data access technology is very crucial for the design of data storage and the data

management. The choice of an appropriate data technology will depend on the type of datawe are dealing

with, and how we want to manipulate the data within the hole motivate application. Certain technologies
are better suited for specific scenarios. In Motivate’s platform scenario the best suited technology is

MongoDB.The data storage of the whole platform will be achieved with the usage of MongoDB which

is an open-source cross-platform document-oriented model database storage tool which also support

storage and management of spatial data.

MongoDB is classified as NoSQL database program and it does not use tables and rows as in relational
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databases. Is built on an architecture of collections and documents. The key-value pairs which are
contained on the documents are the basic data unit in MongoDB while sets of documents and function
are the collections which are equivalent to relational database tables.

MongoDB supports dynamic schema design, allowing the documents in a collection to have different
fields and structures. The database uses a document storage and data interchange format called BSON,
which provides a binary representation of JSON-like documents. Automatic sharding enables data in a
collection to be distributed across multiple systems for horizontal scalability as data volumes increase.

MongoDB storage is exposed to the applications (web & smartphones) with the usage of Parse-Server.

In the macOSs, i0S, programming frameworks, property list files are files that store serialized objects.
Property list files use the filename extension .plist, and thus are often referred to as p-list files.Property
list files are often used to store a user's settings and other data locally on the iOS client. They are also
used to store information about bundles and applications, a task served by the resource fork in the old
Mac OS.

In Android resource files are used to store user's settings,preferences and other data locally.Resource files
are XML files. XML is a markup language that defines a set of rules for encoding documents in a format
that is both human-readable and machine-readable. The W3C's XML 1.0 Specification[ and several other
related specifications all of them free open standards define XML.The design goals of XML emphasize
simplicity, generality, and usability across the Internet It is a textual data format with strong support via
Unicode for different human languages. Although the design of XML focuses on documents, the language
is widely used for the representation of arbitrary data structures such as those used in webservices.

23,5 WebServices

A Web service is a software system designed to support interoperable machine-to-machine interaction
over a network. It has an interface described in a machine-processable format. Other systems interact
with the Web service in a manner prescribed by its description using SOAP messages, typically conveyed
using HTTP with an XML serialization in conjunction with other Web-related standards.The data stored
in the database will be consumed to the application services over Parse-Server with RESTful web
services. On the Parse-Server several functions will be implemented as web services and more
specifically as cloud functions to store and provide the relative data. The web services as cloud functions
will provide the ability to the project to easily extend its services to other means as an additional
functionality or different device hardware and software.

MongoDB storage is exposed to the applications (web & smartphones) with the usage of Parse-Server.
The data storage of MongoDB will be exposed to the application services and the cloud with the usage
of Parse-Server.
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2.3.6 Conceptual Aspects of the Game
The aim of the application’s game is to inform and teach the users about the benefits of sustainable
transportation, the dangers originating from unsustainable behaviour and the difficulties associated
with achieving the particular goal.

The main issue with sustainability problems is that they have long-term horizons, which makes it hard
for people to comprehend how a choice in the present can affect the entire system in the future. At the
same time, notions that are not easily quantifiable render the situation more complex. The notions are
concerned with aspects of human behavior that are hard to quantify and predict. For example, choice
of means of transportation involves variables such as comfort, safety, value of time, accessibility etc.
(Beirao & Cabral, 2007); (Odeyale, Alamu, & Odeyale, 2013).

As a result, the game will illustrate the complexity with regards to the use of public transportation and
at the same time it sill be simple enough to communicate with ease all those aspects to every user that
will use the application. As a result, the game will offer a limited amount of actions to the user, so that
it will not overflow him/her with information and become disproportionally difficult and thus
unattractive. At the same time, the game will not demand constantly by the user because this will make
it unplayable by the users who travel in private cars. Moreover, for the user to be able to perform any
of the potential actions of the game, he/she must have the required points (that will be collected from
other functionalities/services of the application). Finally, the game will offer the opportunity to the users
to arrive to their own conclusions regarding the issues of sustainability and complexity.

Following the above characteristics, the objective of the game is manifold:

. To illustrate in the most intuitive way the complexity of the urban transportation system

. To engage the user in a “dummy” decision-making process, where he/she will have to make
trade- offs between the availability of resources and the desired objectives

. To provide insights to the user with regards to the behaviour of the transportation system and
the effects (counterintuitive, cumulative and/or delayed) that his/her decision might have to
the system

236.1 Model of theGame

To achieve the objectives of the Game, limited to the aforementioned characteristics, a simulation model
is developed with the methodology of System Dynamics. The context will be that of an urban environment
with various means of transportation and the simulated population performing movements by choosing
means of transportation based on several criteria over a period of simulated time. The purpose for the
user of the game will be to achieve a highest score on the main KPIs for each run/turn of the game.

The main causal relationships of the model are illustrated in the Causal Loop Diagram (CLD) below.
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Figure 5 Causal Loop Diagram of the model of the game

The diagram represents the main causal relations among the variables that determine the mechanism
of the game and generate its behaviour. The variables in black are the main model variables that are
hidden from the user; variables in blue represent the potential actions that the user can perform
(assuming that he/she has the required points) and the variables in red represent the KPIs that will be
the results of the actions that the user performs.

The arrows demonstrate a causal relation between two variable, while the signs + and - show the direction
of that relationship. The + sign illustrates that the direction of the change is similar for both the variables
and the - sign that the direction of the change is opposite between the two variables. The table below
provides several examples of how the causal relations and the direction of change work.

Causal relation Direction of change Meaning

Traffic KPI is affected + sign (positive direction of The more private transport
positively by private transport change) users there the bigger is the
users traffic

Traffic KPI is affected - sign (negative direction of The larger is the car capacity in
negatively by maximum car change) the city’s road network the
capacity less is the traffic in the streets
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Thus, the variable traffic KPI is affected by two variables: Private transport users and maximum car
capacity. The direction of change is opposite for the two cause-variables, thus they have a counteracting
effect onthe traffic KPI. The final behaviour of the traffic KPI will depend on the values of the two variables
that in turn depend on the whole state of the model.

These causal relations in the model form several feedback loops. A feedback loop means that a change
in one variable will generate changes in several other variables which in turn will result in a new change
in the variable that initiated the loop.

For example, a loop is formed among the variables: utility of public transportation 2+ pct of population
using public transportation =+ Public transport users =- comfort of public transportation =+ utility of
public transportation

capacity of public
transportation vehicle
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Figure 6 Loop 1 in the Causal Loop Diagram

The explanation of the loopis the following: Let’s assume anincrease in the utility of public transportation.
Then this increase will result in an increase in the percentage of people who use public transportation
which will increase the Public transport users. The particular increase will result in a decrease in the
comfort of public transportation (- sign) which will ultimately will decrease the utility of public
transportation. Depending on the values of the variables, the last decrease may cancel the initial increase
in the utility of public transportation, thus generating different behaviour on the whole system that it
was originally assumed.
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Another loop thatis formed is among the variables: utility of private transportation = + pct of population
using private transportation = + Private transport users > +traffic KPI - - utility of private transportation

i - Heaith Jevel KPleg—__petofpopulstion._
walking routes W walking + wtility of X
+

comfort of public

transportation>

Pollotion level X PI

(O) Potentiat Actions

Figure 7 Loop 2 of the Causal Loop Diagram

The explanation of the loop is the following: An increase in the utility of private transportation will result
inanincrease in the percentage of the population that use private transportation which in turn will result
inanincreasein the Private transport users. This will increase the traffic KPl which will ultimately decrease
the utility of private transportation. Depending on the values of the variables, the last decrease may cancel
the initial increase of the utility of the utility of private transportation thus resulting in a different system
behaviour than was originally assumed.

Apart from the loops among variables, the loops themselves interact with each other. Following in the
previous example, there is an interaction between Loop 1 and 2. A final decrease in the utility of public
transportation (Loop 1) will result in an increase of the other utilities (including that of private
transportation), thus activating the changes in Loop 2. The interaction between loops is not illustrated
in the diagram for economy of space and clarity.

25



Project co-financed by the European

miLerr B” H Regional Development Fund
/Vlediterranean ="

© MOTIVATE

3 Functional specifications

3.1 Userrequirements

3.1.1  Introduction

The primary users of the MOTIVATE platform are the end users (i.e. travelers and residents), as well as
the local authorities. The user requirements described below reflect the needs, expectations and
mobility requirements of these two user groups.

Their initial requirements were first identified in the MOTIVATE Application Form based on the research
performed by the project partners in the participating cities. These initial requirements have been
updated after a lot of discussions with the cities’ relevant authorities and with the end users, in the
workshops that were organized in each city and during specific meetings with the local partners of the
pilot cities.

The user requirements are described below according to the two user groups: end users and authorities.
It should be stressed that not all of the following needs and requirements have been addressed by the
project, since some of them are general mobility needs that are not directly related to the scope of the
project. However, it is useful to report them.

3.1.2  Requirements of the end users

. The end users need to participate somehow in the decision making process concerning their
mobility choices. They want to feel that the local authorities listen to their mobility needs and
problems. The best way to address this need is to give them the possibility to express their
satisfaction on existing mobility measures and their preferences on futureinterventions.

. The sharing of the end users mobility data (diary trips) using crowdsourcing is a major challenge
for any transportation agency. The local meetings and workshops demonstrated that the end
users must be motivated to share this kind of data. The end users but also the local authorities
believe that the best way to do that is by crediting to the end users something like a “gift”.
However, there is a complicated legal issue for implementing such a form of motivation and it
needs further investigation.

. The MOTIVATE platform should have a simple, reliable and user friendly environment that will
allow the end users to declare their trips and to give their opinions for future interventions and
existing infrastructures. This should be a major task for system developers for both the internet
based version of the platform and its mobile versions.

. In some workshops, the users expressed the need to design mobility in the city center with a focus
on the bike and pedestrian movement, as top priorities.
. To make the use of the MOTIVATE platform more attractive to the end users it is important to

provide more comprehensive content and value added information, such as POls, maps of cultural
interest, historical info, combined transport options, information on closed streets and dangerous
paths.
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3.1.3 Requirements of the authorities

. The local authorities need an effective means in order to gain a sound understanding of the main
mobility problems and needs of the end users. Moreover, usually, residents have different needs
than the travelers. Therefore, the authorities should be able to obtain their different needs.

. The same applies to the mobility measures, existing or future. The authorities need an effective way
to collect the preferences of the end users, especially on future interventions. This will allow them
to design and implement mobility measures with high use rates.

. The local authorities and especially the transportation planners need a means to collect the daily
trips of the end users and their particular characteristics. This way they will be able to shape the
profile and the patterns of the end users, and ultimately plan the appropriate measures to address
their needs and problems, as for example, tailor-made routes and schedules for the major poles
of attraction.

. A lot of information is needed from the residents in order to form a clear view of the city
transportation needs. However, the local authorities have limited financial sources for frequent
collection and updating of such data. Therefore, a simple tool that will allow the collection of vast
trip data could be of major help.

. The local authorities agree that they want the residents and the travelers to participate in the
establishment of a real sustainable mobility environment in their cities. This is a major challenge
that requires the direct and constant communication with the end users, and to give them
incentives that will encourage them to change their behavior in favor of sustainable transport.
The first step in doing that is to give them the floor to provide their needs and expectations. Then,
it is up to the authorities to prove that they listen to the end users needs.

° Some local authorities also reported the traditional needs of their cities, such as traffic congestion
and accessibility. These authorities stated that investments in the areas of IT, such as the platform
and smart parking technology, will make it easier for citizens and visitors to drive around the city
and to engage with local businesses, public administration and recreational activities, but also
reduce traffic congestion.

. Many city authorities have their own IT systems and platforms, and they want the MOTIVATE
platform to cooperate with these local systems. For example, in the city of loannina, the MOTIVATE
platform and the e-parking application should work along with the local urban bus platform.

. Some other authorities expressed the necessity that the MOTIVATE platform should be developed
taking into account disabled people and people with reduced eye capability.

3.1.4  Fromtheuserrequirementstothefunctionalspecifications

Most of the above user requirements have been translated into functional specifications for the
MOTIVATE platform. This actually means that the functionality of the platform addresses the majority
of the above requirements. The following table maps the user requirements with the corresponding
functions of the platform. The functions are described in the next section.

Table 2: Mapping of user requirements against the functions of the Platform

User Requirements Functional Specifications
User group Requirement
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End users To participate in the Measures evaluation, Future inteventions
decision making process
To sharing mobility data Trip diaries
To develop a user friendly Users management
system (platform)
To place priority on bike Partly addressed by the Game
and
pedestrian modes
To develop a The objective of the platform is not to
system (platform) provide content
with
comprehensive content
Authorities Tp gain a sound Measures evaluation

To collect the preferences
of the end users,
especially on

future interventions

Future inteventions

To collect the daily trips of
the end users

Trip diaries

To form a clear view of the
city transportation needs

Measures evaluation, Trip diaries, Game,
Dashboard

The end users to
participate in the
establishment of a
sustainable mobility
environment

Measures evaluation, Future inteventions

To overcome traffic
congestion and
accessibility

Partly addressed by Trip diaries and
Dashboard

To couple the MOTIVATE
platform with their
existing

IT systems and platforms

To be investigated

To allow the MOTIVATE
platform to assist
disabled people and
people with

reduced eye capability

Not applicable

3.2 Corefunctionalities of the platform

The MOTIVATE platform will consist of the following functional areas. Each functional area represents

either a different service to the end users or a functionality to support the services.
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Figure 8 Functional decomposition of the Platform

3.2.1 TripDiaries

The Trip Diaries section will collect the user’s daily trip. The users will have either to setup some of their
personal information, such as gender, age group, working status, educational level, city etc. or the system
will fill the appropriate fields based on the registered user profile info. The user, also, must set up his/her
origin and destination, the transport mode and the trip purpose as well as the reason for choosing the
desire transport mode.

Once a trip is completed, the system will store the relative trip data, such as trip start and end time (and
date) stamp, the GPS data like latitude, longitude, speed etc. the overall travel time and the average trip
speed and all this in relation to the user selected data.

At the end of each trip recording, the system will also calculate the relative awarded points based on
the user’s selected input and it will add them to the Motivate game for the user to expand his/her game
city and make it further sustainable.

The following table presents the relative inputs and outputs of the Trip Diaries service based on the actors
of the Motivate platform and the devices that the service will be available.

Table 3:Trip Diaries potential I/0

Trip Diaries

Possible

Actors: Services user, Anonymous user, Registered user
Device(s) Smart devices, Web

Potential Inputs System input data
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Car Ownership ile Car Ownership Speed
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Origin/Destinati Origin/Destinati
on Address on Address Accuracy
Origin/Destinati Origin/Destinati
on Postal Code on Postal Code GPS Direction
Data
Origin/Destinati Origin/Destinati
on Coordinates on Coordinates User Id
Trip Start
Transport Mode Timestamp (Date Device Id
& Time)
Trip
Reason Trip End Interim
choosing Timestamp (Date Stop
Transport & Time) Coordinates
Mode
Trip Purpose Travel Time
Average Speed
Points award
for the game

3.2.2  Measures Evaluation
The Measures Evaluation service will provide the end users (citizens & tourists) the opportunity to

evaluate existing city status and conditions.

First of all, each pilot city in MOTIVATE project consortium, must provide the platform with its measures
and relative questions to be evaluated by the users. The web part of the platform will provide the city
authorities the appropriate service to manage their measures and questions with the ability to either

add a new one or to amend an existing one.

A measure evaluation will be assessed by the users by either setting up some of their personal information
such as gender, age group, working status, educational level, city etc. or the system will fill the appropriate
fields based on the registered user profile info. Then, the users must select the desire measure for
evaluation and assess each of the relative question by their satisfaction using a scale from 1to 5, where
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1 is very poor or not acceptable or not existing while 5 is very good or very acceptable.

Once an evaluation is submitted the system will store the relative ratings in relation to the user selected
data. At the end of each measure evaluation the system will also calculate the relative awarded points
based on the user’s selected input and it will add them to the Motivate game for the user to expand their
game city and make it further sustainable.

3.2.3  Future InterventionsAssessment

The Future Interventions Assessment service will provide the end users (citizens & tourists) the ability
to participate (in a way) to the city’s future policies, expansion and measures by assessing possible
interventions that may apply to their city.

First of all, each pilot city in MOTIVATE project consortium, must provide the platform with their desired
possible future interventions and relative questions to be assessed by the users. The web part of the
platform will provide the city authorities the appropriate service to manage their possible interventions
and questions with the ability to either add a new one or to amend an existing one.

Afutureintervention will be assessed by the users by either setting up some of their personal information,
such as gender, age group, working status, educational level, city etc. or the system will fill the appropriate
fields based on the registered user profile info. Then, the users must select the desired future intervention
for assessment and answer each of the relative questions by their satisfaction using a scale from 1to 5,
where 1 is very poor or not acceptable or not existing while 5 is very good or veryacceptable.

Once an assessment is submitted the system will store the relative ratings in relation to the user selected
data. At the end of each future intervention assessment, the system will also calculate the relative
awarded points based on the user’s selected input and it will add them to the Motivate game for the user
to expand their game city and make it further sustainable.

3.24 Users Management
The Users Management functionality is an optional section for the end users. This functionality consists
of the registration and login process, as well as the user profile management.

The user’s registration to the MOTIVATE platform will be an optional process for the end users as possible
optional inputs to the services will be asked again in case of an unregistered user.

However, by registering to the platform and filling up the relative user profile a user will not be bothered
to enter/select again and again some of the same fields such as gender, age group, education level, city
etc. as those will be filled up automatically by their profile. Also, by registering to the platform the user
will also become a member to a community that will be easily informed about the status and condition
of their city.

325 Game
The purpose of the game is to make the users familiar to sustainability, how it can be achieved and how
everyday decisions that they make can affect the entire urban environment both in the short- and
medium-term.
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To make the game even more closer to real life, it will be a simulation of an urban environment reflecting
the citizens mobility in the city. In more detail, the environment into residential and commercial, where
people live and work respectively. Furthermore, in the environment there are three available means of
transportation:

e  Walking/cycling through the city’s pedestrians’ network (or walking routes) or bicycling network
e Public transportation in the form of buses or trams
e And the use of private cars

Each citizen must make the following decisions:

e If his/her movement goal is to get at home or at work

o [f the appropriate amount of time has passed, in which the citizen must stay at work or at home
e The means that will use for transportation

e  Perform the movement

Each citizen’s decision changes several characteristics of the environment: for example how many private
cars circulate, how many means of public transportation are necessary (or if the current ones are
adequate) and the pollution level in the form of CO2 emissions. Moreover, the urban environment
has two other characteristics that are affected by individual choices; however they are not easy to
guantify.

These are the aggregate “happiness level” and the health level of the city.

These two characteristics are Key Performance Indicators that summarize in a meaningful way the
“happiness” and health level of each citizen. The change of these environment characteristics in turn
affects the individual characteristics and actions of each citizen (“happiness” and health levels, and the
choice of transportation). Thus, a loop is formed where the characteristics and actions of each individual
citizen affects the characteristics of the entire group of citizens, which in turn affects the characteristics
of the environment, which finally affects back both the individual and collective characteristics, and
actions of the citizens. The figure below illustrates this loop that the game scenario is based upon.

Urban environment
characteristics

Collective/aggregate
characteristics of the
citizens

Individual citizen’s

Figure 9 The core loop that explains the relationship between the citizens and the environment
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Thus, for the concept of the game does not involve the user/player; all the interactions, the updates and
the movements are performed automatically. However, for it to be a game it must involve the user. As
a result, the user can act on the game on a top-down approach as an entity with power over several
characteristics of the game. These interventions/game actions are:

e On the urban environment, where the player can act upon the availability of public means of
transportation and the routes for walking/cycling

e  On the aggregate citizens’ characteristics, where the player can act/manipulate their choice of
transportation (it can be thought as campaigns that urge citizens to avoid the use of private cars)

These two game actions have a dual purpose which describe the objective of the game:
Each player must try to achieve the highest possible levels of “happiness” and health levels before the end
of the game cycle.

Each player must avoid the aggregate “happiness” and health levels to become zero.

Urban environment
characteristics

Collective/aggregate
Individual citizen’s characteristics of the
citizens

characteristics

Figure 10 Key actions that can be performed by the player and where they are applied in the context of the game

As it was mentioned earlier, the above are the objectives of the game player, however, the game itself
has one more objective, which is to inform the players about the complexity of the transportation systems
in the context of an urban environment and how an individual choice can affect the entire urbansystem.

3.2.6 Dashboard

The Dashboard acts both as a service and as a functionality. The service part of the Dashboard presents
to the users the relative Key Performance Indicators (KPIs) and provides the ability to Cities Authorities
to download/export the desired data either in full or by filtering them for a specific period. The
functionality part of the Dashboard actually does all the processes, calculations and aggregations, and
prepares all desired data either for export or to present the relative statistics and indices.
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The Dashboard as a service will ask the users to select the desired city, the possible data period and the
section of the dashboard. By making the appropriate selection the system feeds the Dashboard
functionality with the required data and produces the relative data sets, statistics and KPIs.

The Dashboard on its turn presents the results to the users in tabular, textual and graphical forms based
on the user’s selections.

If the user of the Dashboard is a register user and has the appropriate credentials as a MOTIVATE City
Authority user then the user will have the ability to download/export the relative data sets for further
analysis.

Through the use of the MOTIVATE platform, some well known and useful Key Performance Indicators
(KPIs) can be extracted. The role of these KPIs is to provide an overview of the end users (i.e. residents
and visitors) mobility patterns and habits, and to measure their sustainability behavior. The KPIs that
will be calculated by the platform using the data provided by the users are:

1. Modal split: This is perhaps the most well known indicator that presents the share (in %) of the
transport modes used by the users in their movements. It is calculated by the transport modes
indicated by the users in their trip diaries.

2. Degree of use of sustainable modes: The indicator attempts to measure the degree of use of the
three sustainable modes (i.e. walking, cycling and public transport) in relation to the entire transport
system. It will be calculated based on the trip diaries and be expressed as a percentage (%).

3. Average trip length: This indicator measures the average length of the users’ trips in terms of time
(in hours) and distance (in km). The trip diaries are the source of data for the calculation of the
indicator. The indicator can be calculated and presented on daily, weekly, monthly and annually
basis.

4. Measures preference: The indicator makes an hierarchy of the existing measures, which are
preferred most by the users. Itis calculated through the Measures Evaluation function and the ratings
provided by the users.

5. Desired Interventions: The indicator makes an hierarchy of the future interventions, which are
preferred most by the users. It is calculated through the Future Interventions Assessment and the
ratings provided by the users.

Market segmentation analysis: The above indicators can be further analyzed according to additional
information provided by the users, such as gender, age, education Level and working status. This analysis
will provide further insight on the behavior of specific population segments.

3.3 Actors

As top level, the system recognizes four different users types (Actors) that will be able to use, manage
and view the MOTIVATE Platform. The Actors are:

i Services user which is the travelers (citizen or tourist) that will provide data regarding daily
travels, evaluate/assess measures, get informed on mobility solutions and benefit from various rewards
given as an incentive boosting their participation. This Actors “group” could be divided to two different
types based on their credentials.

ii.  Anonymous user, the user that visits the platform without proper credentials. While working
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with anonymous users (guests) is inherently limiting in some ways (few things are known for sure about
them)
e.g. they cannot receive personalized tips and notifications, they have to insert every time they visit the
pIatforn—ﬁdata that for registered users are automatically used e.g. their home as an origin point etc..
Howevel, travel data can be collected (FS1 — Travel Diaries), their opinions can be stated (FS2 & FS3)
and promotion actions (FS4) can reach them.

iii. Registered user, a user of the platform who has proper credential to access the MOTIVATE
Services. Registered users are asked to follow a logging in procedure; provide some sort of credentials
(such as a username or e-mail address, and a password) to the system in order to prove their identity.
Registered users personal data () added in the favorites lists that facilitate the use of the services, will
be used for personalized notifications and easy access to the services and are also essential for
Authorities in transportation planning.

iv. Cities Authorities, of the participating cities of the project, which will provide appropriate input
for the services and analyze their status based on users input. The participating Cities Authorities wi | |
provide to the system, and thus services, the following content for example:

a. Public Transport services and network for analysis and personalized notifications

b. Advertisements for the promotion of sustainable measures

c. Possible measures and future interventions for evaluator and assessor services
V. Platform Administrator(s) which are the responsible for the provision, monitoring and

maintenance of the system (HIT) ]
Q
vi.  System which contains all the sub-functionalities and processes of all services =
3
>
Q.
3
° 3
Services Users &
_ 3
.5 Anonymous/Guest Users .» Registered Users g
¥
Citizens Citizens
&%Visitors &% Visitors &% Cities Authorities
. I |
Business Tourists Business Tourists Public  Transport

System

mmimm Hardware/Software/DataStorage i .
[ T T O e | B

- Smartphones/

Social Media ~ Web Portal  Tablets Apps

Figure 11 Users Overview
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4 Communication architecture
4.1 Basicdataflows (relationships)

Motivate platform consist of the following three services:

e Trip Diaries
e Mobility Measures Evaluation
e Future Mobility Interventions Assessment

The following sections describes the main flows of each main service.
411 TripDiaries

Trip Diaries service in simple words records the daily travels of the citizens by recording the origin and the
destination. The main flow of Trip Diaries service is presented below:
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One of the main key characteristics of Trip Diaries process is whether the user has and hasn’t enabled
the GPS receiver on his smartphone. With the GPS receiver, the whole process is simplified and the data

are more accurate.

Figure 12 Trip Diaries Service Data Flow
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Once a user starts Trip Diary service checks whether GPS is enabled on the device. If the GPS is disabled
a notification appears stating that GPS is disabled and whether you want to enable it. If the user selects
to enable it, it redirects to the appropriate settings to enable it.

At any case, even if the user selects not to enable the GPS receiver, the Trip Diary service form appears.
With enabled GPS, the origin location is already set based on “My Location” (current coordinates based
on GPS receiver data). With disabled GPS, the user must set the origin location by selecting a location
on the map and set the relative start date and time of the trip on the appropriate fields.

Following the origin setup, the user must set the desire destination location by selecting a location on
the map in similar way as the origin. Then the user sets the relative date and time reaching the
destination location.

Additionally, to the above fields, optionally the user could provide some extra information about his trip
like the trip purpose, transport mode and the reason for choosing it. Also, could provide some more
information like whether he was or is a visitor to this area, the year of visiting this area and the season.

Finally, if the user is an unregistered user, he is asked to provide some more information like his gender,
his age group, his working and education status and whether he is a car owner. If the user is a registered
user then previous mentioned fields are already filled based on the user’s profile.

Once all the above, at least the mandatory fields, are set, the user must select start to either submit the
trip or start tracking his trip. Once the user selects start, a notification appears asking the user for his
consent to either submit or track his trip. If the user does not provide his consent then the service ends
and returns to the main screen. If the user provides his consent then if the GPS receiver is disabled the
data are either submitted if there is internet access available or are stored locally until an internet
connection is available.

In case where the user provides his consent and the GPS receiver is enabled then the device starts tracking
the user’s trip. While the trip is tracking the system checks whether the current location is within a decent
radius of the destination location. If that’s so then a notification appears asking the user whether he has
reached his destination. If the user selects no then tracking continuous. If the user selects yes then
destination date and time fields are update based on the current date and time and the data are either
submitted if there is internet access available or are stored locally until an internet connection is available.

In case the user selects to stop the tracking process prior of reaching his destination then the last known
GPS location updates the destination location and the date and time fields and then the data are either
submittedifthereisinternet access available or are stored locally until aninternet connectionis available.

Alternative, on the web portal, the user can set either the origin location and destination location by
entering the desire address or point of interest and search for the relative location through a geocoding
process which will translate the address or point of interest to coordinates.

In both situations, either with GPS enabled or disabled, and for origin and destination, the relative location
can be refined by dragging the relative marker to the desire location.
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4.1.2  Mobility Measures Evaluation & Future Mobility Interventions Assessment
The Mobility Measures Evaluation and Future Interventions Assessment services as flow process are very
similarandthey share acommon flow process. The relative flow of the evaluation and assessment services

is presented below:

filled with user
home E:'I‘[\l'?
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Interventions Assessment
Application Opens

Pop-Up Notification

Are you a visitor to
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YES
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System gets User's 4
usar?
L_n Set optional user
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Figure 13 Measures’ evaluation/assessment Service Data Flow

In both cases, of measures evaluation and interventions assessment, the key characteristic is the area
location which will provide the user with the relative properties to assess or evaluate.
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Once a user starts any of the two services, the system checks whether he is a registered user or not and
if he is a registered user then the relative service starts with the selected city from the user’s profile.

If the user is an unregistered user then the user must select a city from the relative list. In both cases of
register and unregister user if the user desires to change the city then he is asked whether he is a visitor
to this (selected) city. If he selects no then the system asks to select a city.

Once the desired city is selected then the relative list of measures either for evaluation or assessment
appears and the user must select the desire measure.

If the user selects a measure which has already evaluated or assessed then general statistics about this
measure are displayed. Otherwise, a list of the relative measure properties appears and the user should
evaluate or assess based on a range from 1 to 7 stars where 1 is very bad and 7 is very good.

Once the user completes his assessment or evaluation of the measure properties the user is asked for
some additional optional information such as the year of visiting this area and the season, his gender,
his age group, his working and education status and whether he is a car owner. If the user is a registered
user then previous mentioned fields are already filled based on the user’s profile.

Once all the above, at least the mandatory fields, are set, the user selects to submit the data and the data
are either submitted if there is internet access available or are stored locally until an internet connection
is available.

4.2 Interfaces

MOTIVATE e-Platform consist of three different interfaces levels, which each one aims different purpose.
First two levels, smartphone apps and web platform, actually contain the Ul part of the platform while
the third one consists of the storage, communication and interoperability part of the platform.

The following figure presents the platform interfaces.

MOTIVATE e-Platform

Web Services

REST/SOAP REST/SOAP

p—

Smartphones

Figure 14 Platform Interfaces
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421 Ullnterfaces

All services User Interfaces (Ul) follows a minimalistic approach so they will be user friendly and easy to
use by the users. Colors and fonts are applied in a way so they will be readable by the user. Controls used
in the most usable way and whenever is necessary.

The web platform uses HTML, CSS, JavaScript and jQuery in conjunction with Bootstrap front-end
framework to render and display the relevant information. Thus, making the web platform fully
responsive and available for different screen sizes and devices.

User interface components provide a way for users to interact with the mobile applications. They render
and format data for users. They also acquire and validate data input by the user. Also, user process
components synchronize and orchestrate user interactions. Separate user process components may be
useful if you have a complicated Ul. Implementing common user interaction patterns as separate user
process components allows you to reuse them in multiple Uls. We try to follow the design principle for
the Ul “One Screen, One Task” . Every screen we design for the mobiles applications trying to support a
single action of real value to the person using it. Design each screen for one thing and one thing only, with
no more than 1 call-to-action. This makes it easier to learn, easier to use, and easier to add to or build
on when necessary.

4.2.2 Interoperability

The data interchange between the different interfaces will take place by using the relative web services
using REST/SOAP. With the usage of Parse-server, web services are exposed to the different Ul and are
ready for further future extensions or integration into existing services

Such scenario is the city of Siena where as a partner and pilot city of the project will integrate MOTIVATE
e-Platform services into their existing TIMME’s App services.

Depending on the function, each function could be called with the appropriate input in order to return
the relative object or objects. For example, the function getCountries has as input the desire locale of
the user and returns all Countries objects.

The case of Siena within the project period will allow to demonstrate the reliability of MOTIVATE functions
(and definition methodology), the level of transferability of the MOTIVATE approach and functions in
other “already equipped” City/situation.

4221 SIENA Pilot Site as Services Integration

Siena as a pilot city within the MOTIVATE project period, provides a case study and testing environment
for the reliability of integrating MOTIVATE Platform functions with either new or existing infoservices of
other cities.

The integration between TIEMME’s Mobile App and MOTIVATE Platform will achieved with the usage of
the cloud function which supports MOTIVATE’s Platform services.

For this reason, Trip Diaries, Measures Evaluation and Future Interventions Assessment MOTIVATE's
service will be integrated into TIEMME’s Mobile App by providing to them all the necessary lists over
the specific cloud function and with the cloud functions TIEMME will push the data to MOTIVATE
Platform.
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5 Datastructureand Stream analysis

5.1 Datarequirements

The following table provides an overview of the data requirements for each of the Platform Services.
The main source for each data type is described in the relevant column.

Data Requirements Descripti Source
on
Trip Diaries
Transport Modes The transport modes that exist on City Authorities
each City
Cities Georeferences The geographical Cities boundaries City Authorities
Trip Purpose HIT
Measures Evaluation
Existing Measures Existing measures for City Authorities
sustainable mobility modes and
infrastructures
Measures Questions Questionnaire for each measure City Authorities

Measures Future
Interventions

Future Measures Possible future measures for City Authorities
sustainable mobility modes and
infrastructures
Measures Questions Questionnaire for each measure City Authorities
Dashboard
KPIs Possible indicators for each service HIT

5.2 Datastructures

The data storage of the MOTIVATE e-Platformis separated into two different parts. One is the data storage
of the web portal core and the other one is the data storage on the smartphones devices. The web part
data storage contains all the data both collected from web and the different apps. This will refer as Core
data storage. The smartphones devices data storage refers to the app local database that handles the
required data.

Following section presents the overall data structure of the MOTIVATE Platform and additionally for each
major service.
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Figure 15 Data Overview

The Entity-Relation (E-R) diagram below presents the core database structure on the back-end
server that stores and manage all required and collected data.
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1 Evaluation framework

The conceptual approach used to set the MOTIVATE evaluation is here briefly summarized (Table 1) in order
to give consistency and self- readiness to the document.

Table 1: The three-levels approach adopted for MOTIVATE evaluation

Level ID Level of evaluation process

L1) Validation of the compliance of MOTIVATE functionalities with the functional/technical
requirements and performance levels required for an effective operation of the platform

L2) Assessment of the base requirements and conditions for using the MOTIVATE platform

by the residents and tourists and Administration

L3) Evaluation of the contribution of the MOTIVATE platform to enhance the SUMP base
actions (data collection, base line assessment, suitable ideas/solutions definition) and
to assess potential impacts on the SUMP development process

The conceptual approach to MOTIVATE evaluation is also represented in Figure 1:
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Figure 1: Conceptual approach to MOTIVATE evaluation

In a nutshell, the three levels of the evaluation conceptual approach can be described as follows:

L1) End users’ point of view — this level assesses the MOTIVATE platform in terms of technical
performance (i.e. reliability) and end-user’s usability

L2) City Authorities’ point of view - this level assesses the actions/efforts required by a new city to be
aggregated in the platform, to launch and to operate it as a supportive tool in a crowdsourcing initiative

L3) City Planners’ point of view — this level assesses the role and the use of a crowdsourcing tool in
providing data for SUMP development compared to the traditional data collection survey.
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1.1 Crowdsourcing tools to which the evaluation approach is applied

The conceptual approach to the evaluation summarized in section 1 is applied through two different
crowdsourcing tools developed within the MOTIVATE project:

The MOTIVATE platform which has been adopted as “stand-alone” system by Almada andLarnaka as any
former web application was already operated in these sites. The MOTIVATE platform was developed by
CERTH/HIT and provides both mobile (Android/iOs APP) and desktop (web portal) interfaces.

The integration of MOTIVATE platform functionalities into the user information system upgraded during
the project in Rhodes and loannina

The Tiemme Mobile APP (already operated by Tiemme, Public Transport Operator in Siena as commercial
company APP) which has been upgraded with a replication of the MOTIVATE functionalities (trip diary
submission and questionnaires’ provision) adapted to the needs of a Public Transport Operator and
targeted to the provision of data deriving from the Public Transport ecosystem which could be useful to
the SUMP development process. In Siena the web portal interface for data collection was guaranteed by
linking the MOTIVATE platform to the Tiemme company website. Data integration in a common
repository (collecting data from all the pilot cities involved in the project) was realized implementing data
exchange webservices (based on the cloud functionalities provided by the MOTIVATE platform). A
Basically, the technological scenarios implemented in the project relate to three operational scenarios
identified also for transferability

Adoption of the MOTIVATE platform by a (new) city when any web application is already operated
(Almada and Larnaka)

Integration of MOTIVATE functionalities (through the cloud functions) into a web application already
operated when these are added or built on available solutions (city web portal, mobility company’s APP,
application for providing info to citizens or visitors such as tourism info services) (Rhodes and loannina)

Replication of MOTIVATE functionalities into a web application already operated (Siena)

1.2 Progress status of SUMP development in the MOTIVATE cities

The progress status of of SUMP development in the MOTIVATE cities is summarized in Table 2 below.

Table 2: Summary of SUMP progress state

CITY

SUMP status at the beginning of the
MOTIVATE project

SUMP evolution during the MOTIVATE
project

Almada

First SUMP already approved

Almada’s second generation SUMP
(named Strategic Plan for Urban Mobility
- PUMA) under development

SUMP defined and is currently under
approval
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ITY SUMP status at the beginning of the SUMP evolution during the MOTIVATE
MOTIVATE project project
Siena Urban Traffic Plan and environment plan | First release of SUMP by the awarding
PAC (Municipal Action Plan) already | contractor to the Municipality in
developed Preliminary report on SUMP | December 2017.
guidelines and principles in November ) L
2015 Consultation  activities and SUMP
refinement by December 2018
City Council decision to develop a SUMP A | of SUMP bv City C -
approved in February 2016 pprovat o y Mty tounclin
February 2019
Tender for contracting the elaboration
of SUMP published in February 2017
Rhodes SUMP not available Preparatory activities took place
Larnaka SUMP not available SUMP definition during the project
loannina SUMP available Approval of SUMP by the City Council in
June 2019

Based on the summary provided in Table 2, three different situations are identified among MOTIVATE pilot
cities:

e First level: cities without a SUMP which entered in the SUMP elaboration during the project (Rhodes)

e Second level: cities without a SUMP which have defined the SUMP during the project (Siena, and
Larnaka)

e Third level: cities with a SUMP already adopted which has been enhanced/updated during the project
or cities which finalized the SUMP within the project’s duration (Almada and loannina respectively).

The above-indicated conditions are well representative of all the cities scenarios where crowdsourcing tools
for data collection (such as those demonstrated during the MOTIVATE project) can be introduced.

1.3 Role and objectives of the deliverable

This Deliverable reports the results of the evaluation activities implementing the L3 approach. Then the
validation described in this Deliverable aims at assessing the potential, relevance and usefulness of the
adoption of crowdsourcing tools (such as those demonstrated in MOTIVATE project) for data collection
supporting the SUMP development/enhancement/update and thus at assessing the impacts produced by the
pilot activities (and innovative data collection tools) regarding the sustainable urban mobility planning
process.

1.4 Structure of the document
The structure of the report is presented below:

e Section 2 provides an outlook to L3 evaluation methodology summarizing the targets, indicators and
procedures adopted for measuring them

e Section 3 describes the actions carried out for the implementation of the L3 evaluation methodology
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e Section 4 introduces the SUMP process, the steps followed for its elaboration and the relevant data need
to be collected

e Section 5 details the data typology which are strictly related to the SUMP elaboration steps where the
crowdsourcing tools demonstrated in MOTIVATE can be applied. The quantity of the data required to
carry out these steps is also detailed in order to identify the role of the crowdsourcing tools demonstrated
in the MOTIVATE project for the data collection.

e Section 6 provides some relevant conclusions, based on the findings reported in section 5.
1.5 Target audience

Table 3 identifies the target groups of this Deliverable.

Table 3: Target audience of this Deliverable

Target group Relevance
Mobility/PT Assessment of the potential/relevance/usability of innovative crowdsourcing
stakeholder and Public | tools as resulting from the evaluation of pilot results in order to decide on long-
Authorities of | term the maintenance of tools operation and future scale up in case of SUMP

MOTIVATE pilot cities | development/enhancement/update

Understanding the potential/relevance/usability of innovative crowdsourcing
tools in order to transfer these tools in their operational practice and
technological background

Guidelines to tune the role of these tools in the data collection process for SUMP
development/enhancement/update

Mobility/PT
stakeholder and Public
Authorities of Other
interested cities

2 Outlook to the evaluation methodology (L3)

Based on the overview of the MOTIVATE evaluation approach provided in section 1, this section resumes the
methodology defined for L3 approach, which is the core element of this Deliverable.

The methodological approach adopted for the L3 evaluation in MOTIVATE is described in this section in terms
of objectives, means of verification, data sources and evaluation indicators.

2.1 Objectives and means of verification

The objective of this level of the evaluation is to assess the potential, role and impacts of adoption of the
crowdsourcing tools (as the MOTIVATE platform) in providing data supporting the SUMP
development/enhancement/update.

In particular, two evaluation analysis are considered:
e Quantitative analysis:

o (Data typology): Identification of the typologies of data collected by the crowdsourcing tools
demonstrated in the MOTIVATE project compared to the whole set of data required for
SUMP development/enhancement/update and evaluation of the potential/role of the
crowdsourcing tools in terms of data typology covered/assured

o (Data quantity): Identification of the number (quantity) of data to be collected in a medium-
small city for SUMP development/enhancement/update regarding the typologies
covered/assured by the crowdsourcing tools demonstrated in the MOTIVATE project in
comparison with the number (quantity) required. Evaluation of the potential/role of the
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crowdsourcing tools in terms of number (quantity) of data collected through crowdsourcing
campaign (as demonstrated in MOTIVATE) for each of the data typology covered/assured

e (Qualitative analysis:

O

O

Evaluation of the potential/role/impacts of crowdsourcing tools demonstrated in the
MOTIVATE project from the point of view of SUMP expertise (consultancy companies,
mobility experts, etc.). This evaluation is carried out based on criteria which go beyond the
strict quantitative approach: for example, potential for future scalability (in terms of
typologies of data collected, functionalities provided, etc.) and correspondence with evolving
trend and needs of Public Authorities, etc.

Evaluation of the success and failure stories playing a role in MOTIVATE sites, for example:
=  Strategies for engagement of the stakeholders and creation of local consensus

= Strategies and implementation of the promotion, identification of target groups, etc.

2.2 Data collection procedures

The info and data used for the L3 evaluation derive from the following sources:

e (Quantitative estimation of the data typologies required for SUMP
development/enhancement/update and their quantity:

@)

O

Contribution from MOTIVATE cities well experienced in SUMP (Almada) updating it during
the project

Contribution from MOTIVATE cities which are developing the SUMP during the MOTIVATE
project, Larnaka andSiena) or have just developed it (loannina)

Professional knowledge of MOTIVATE partners which provide consultancy or supporting
activities for SUMP development (MemEx, CERTH/HIT)

Expert opinion of organizations/companies working on SUMP development which are in
network contacts of MOTIVATE consortium (TRT, ISINNOVA, LuxMobility)

Results of literature review (specifications of SUMP tenders, past projects, etc.)

e Quantitative assessment of the data collected by the MOTIVATE crowdsourcing tools during their
demo operation in the project:

O

MOTIVATE platform repository

e Qualitative assessment of the potential/role/impacts of the crowdsourcing tools demonstrated
during the MOTIVATE project:

O

Contribution from all the MOTIVATE cities as outcome of their participation to the project
and operation of crowdsourcing tools for demonstration

Professional knowledge of MOTIVATE partners which provide consultancy or supporting
activities for SUMP development (MemEx, CERTH/HIT)

Expert opinion of organizations/companies working on SUMP development which are in
network contacts of MOTIVATE consortium (TRT, ISINNOVA, LuxMobility)
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o Evaluation of the impacts of other innovative tools for data collection supporting SUMP
developed and based on a crowdsourcing approach (carried out by MemEx, CERTH/HIT and
AEGEA)

2.3 Evaluation indicators
In the following the evaluation indicators are detailed.
Quantitative analysis:

_ TDyg

- Q
" TD,

TDg = Number of trip diaries required for SUMP (to be collected through traditional/alternative tools
from the MOTIVATE platform) — estimation for medium sized cities

TD. = Number of the trip diaries collected by the MOTIVATE platform

UQx

- QQ=
UQ.

UQg = Number of questionnaires required to evaluate/assess a mobility measure for SUMP (to be

collected through traditional/alternative tools from the MOTIVATE platform) — estimation for medium
sized cities

UQ. = Number of questionnaires (aiming to evaluate/assess a mobility measure for SUMP) collected by
the MOTIVATE platform

A qualitative approach is used for the other evaluations taking place in L3 Level: the evaluation is based on
the outcomes of all the MOTIVATE demonstration pilot cities, real experience coming from Almada, Rhodes,
loannina and Larnaka in SUMP development and expert assessment.

3 Actions carried out for the L3 evaluation

This section details the actions carried out to finalize the L3 evaluation approach summarized in section 2.

Table 4 lists the actions carried out during the MOTIVATE project for the L3 evaluation methodology
finalization.
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Table 4: Actions carried out for the L3 evaluation approach

ACTION RESPONSIBILITIES TIMING

Identification of innovative tools for | CERTH, AEGEA, MemEx February — March 2019
data collection similar to MOTIVATE

Contribution on typology and From pilot cities to MemEx March 2019
estimated number of trip

diaries/questionnaires required From experts to Memex

Identification of data typology and MemEx supported by CERTH April 2019
estimated quantity of data required

for SUMP

Monitoring of the number of trip | CERTH, MemEx January —July 2019

diaries/questionnaires collected

Collection of expert opinions on | From pilot cities to MemEx May 2019
qualitative evaluation of data

collected by the MOTIVATE platform From experts to MemEx

First draft of D3.9.4 MemEx July 2018

4 Insight to SUMP and supporting data collection

Before assessing the potential, role and impacts of the innovative crowdsourcing tools such as those
demonstrated in the MOTIVATE project, it is useful to give an insight to the SUMP concept, its objectives,
implementation phases and required activities in order to introduce the results of the evaluation of
crowdsourcing tools demonstrated within the MOTIVATE project (as detailed in section 5). The contents of
this section partially come from the EC guidelines for SUMP development (available at Eltis website:
https://ec.europa.eu/transport/themes/urban/urban_mobility/urban_mobility actions/sump _en) and
partially from the know-how of the MOTIVATE consortium.

4.1 SUMP definition and scope

A SUMP (Sustainable Urban Mobility Plan) is a strategic plan designed to satisfy the mobility needs of
people and businesses in cities and their surroundings for a better quality of life.

The policies and measures defined in a Sustainable Urban Mobility Plan cover all modes and forms of
transport in the entire urban agglomeration, including public and private, passenger and freight, motorized
and non-motorized, moving and parking.

4.2 SUMP lifecyle

The SUMP is the result of a structured process that comprises status analysis, vision building, objective and
target setting, policy and measure selection, active communication, monitoring and evaluation and the
identification of lessons learnt.

The guidelines describe the process of how to prepare a SUMP. This process consists of 11 main steps made
up of 32 activities. They should be taken as part of a regular planning cycle in the sense of a continuous
improvement process (as detailed in Figure 2).

Each step and the associated activities are presented into details in the EC guidance document.
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Figure 2: SUMP lifecycle

The SUMP lifecycle consists of 4 main steps:
e  Preparation of the plan
e Setting of the plan objectives
e Elaboration of the plan

o Implementation, monitoring and review of the plan.

The crowdsourcing tools demonstrated in the MOTIVATE project are related to the following steps of the
SUMP elaboration:

e Preparation of the plan (Step 3)
e Development of mobility measures (Step 6)
e Build monitoring and assessment indicators and procedures (Step 8).

In the following section 4.3 the actions (which are included in these steps and are specifically addressed by
the crowdsourcing tools demonstrated in MOTIVATE) are detailed.
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4.3 Role of the crowdsourcing tools into the SUMP lifecycle

Going into details, each step of the SUMP lifecycle, indicated in section 4.2, includes a set of actions: some
of them are specifically addressed by the crowdsourcing tool demonstrated in the MOTIVATE project,
highlighted in bold within the text):

e Preparation of the plan:

o Definition of the reference area that means the geographical area into the impacts of the
mobility interventions are supposed to be restricted

o Analysis of the territorial context

o Analysis of the demographic and social trends and forecasts

o Analysis of the_economic data

o Analysis of the current mobility conditions (demand, offer, trends and gaps)

e Development of mobility measures:
o Definition of service scenario

o Definition of the mobility interventions

o Prioritization of the mobility interventions

e Build monitoring and assessment indicators and procedures:

o Definition of the performance indicators and target values

o Definition of monitoring procedures

o Ex-ante (before the intervention) analysis

o Ex-post analysis (after the intervention) analysis

In particular, the primary role of crowdsourcing tools demonstrated in the MOTIVATE project is to be applied
for defining the mobility demand, trends and needs.

In section 4.4, the analysis of the mobility demand is then specified detailing the data typology required?.
4.4 Specifications of data typology for the analysis of mobility demand

Table 5 specifies the data typology required for the analysis of the mobility demand.

Table 5: Data typology for the analysis of the mobility demand

Transport Mode Data typology involved in the definition of the mobility demand

Private Traffic e Traffic flows (estimation) on roads and intersections (per transport mode)

e 0O/D matrix estimation on main intersections and cross-sections of the area
and selected internal routes

1 In the following we assume the development of a SUMP as the general case to be considered for the MOTIVATE
evaluation as this situation includes (from the perspective of data to be collected) the updating/enhancement of a
former version of the plan already defined in the past.
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e Parking lots occupancy and identification of the average time of parking
occupancy

e Level of satisfaction/expectations of the users

e Mobility gaps and critical points

Public Transport e (estimated) Number of on-board passengers (per transport mode)
e Drop-on/off passengers at bus stops

e 0O/D matrix estimation on selected-lines

e Level of satisfaction/expectations of the users

e Public Transport gaps and critical points

4.5 Data collection procedures: focusing on O/D matrix estimation

The data specified in the previous section 4.4 can be collected through the following procedures:

e Data available from former surveys and data collection campaign (including Census data)

e Automatic vehicles counting (or occupancy detection)

e On-field data collection surveys
o Random interviews on main entry/exit points to the selected area and internal screen lines
o Random on-board interviews
o Interviews at bus stops and terminals
o Random phone interviews

In general, the previous data collection procedures are usually combined to carry out the analysis of the
current mobility demand in the preparatory phase of SUMP development.

From a methodological point of view, the estimation of O/D matrix is the key (and most demanding too) data
collection survey among those required to analyse the mobility demand. O/D matrix enables to map the
points where trips start and end, to associate the start/end time and the transport mode, to understand how
many times the trip is carried out, how the trip affects the parking demand, etc.

The data collection for the estimation of the O/D matrix is carried out by on-field and remote (phone)
interviews carried out at selected points of private and Public Transport network.

Theoretically the Census data can be used to estimate the O/D matrix. Its use could avoid to carry out the
interviews campaign as we know where the people live, work and how may times during the week they travel
for work/education and which time. Nevertheless, in the real practice, the Census data are affected by
relevant weakness/constraints which prevent them to be used as “stand-alone” base of data for O/D
estimation. Census data are collected every (about) 10 years then they are not updated when they are
needed for the purpose of mobility demand analysis. Moreover, the Census data mostly refers to systematic
trips (commuters for work and education) and does not reflect the impacts of the irregular demand.

For these reasons the Census data needs at least to be integrated with a number of on-field survey
(interviews). In general, the interviews carried out for the estimation of O/D matrix are integrated with
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general questions about the status of the traffic and public transport, their main critical points, the level of
satisfaction of the users related to the initiatives/measures already implemented and the level of acceptance
of new mobility initiatives and measures.

The result of the on-field interviews is integrated with the data collected automatically through vehicles
counting and/or PT passengers counting.

Focusing on the data collected for the estimation of O/D matrix, the following info are gathered by the on-
field interviews (an example related to road interview is provided in the following):

e Date

e Number of people travelling on the vehicle

e Start point of the trip

e Destination of the trip

e Travelling time (start/end time)

e Time of return trip (only for commuters)

e How many times the same trip is carried out on that way (purpose of the trip)
e Place of parking (on-road, off-road, private premises, etc.) and time.

The on-field interviews are carried out during the peak hours of a weekday (from Monday to Friday) and
during the weekend (Saturday and Sunday). In cases where a day of the week is associated with a specific
event (i.e. fair, sport event, etc.) which will affect the mobility inside the reference area, on-field interviews
are carried out specifically for that day.

4.6 From SUMP to the feasibility of new mobility scenarios

The data coming from the analysis of the mobility demand are used for the definition of the transport model
of the reference area.

The definition of the transport model is based on the following activities:

o Network building including the classification of the roads (arterial, major, local, secondary roads),
main attributes (i.e. one-way, two-way, etc.) of supporting elements

e Identification of the intersections (i.e. nodes, junctions, etc.) and definition of their attributes (i.e.
allowed turns, etc.)

o Definition of the traffic zones inside the reference area: each zone represents a homogeneous
portion of the reference area in terms of geographical, demographic and socio-economic attributes.
The objective of each zone is to represent in a single point all the trips carried out inside the zone
itself

e (Classification of PT offer
e (Classification of the mobility offer
e (lassification of the parking offer

Once the road graph is defined and the zones are established, the model is fed with the data coming from
the analysis of the mobility demand (O/D matrix building).
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Once calibrated, the model is used for a first evaluation of the impacts of the new mobility scenarios.

5 Evaluation of the potential of crowdsourcing tools to support data
collection for SUMP

As indicated in section 2.1, the evaluation of the potential of crowdsourcing tools for SUMP data collection
can be faced from different perspectives:

e Data typology required for SUMP which can be collected through crowdsourcing tools

e Data quantity assured by crowdsourcing tools compared to what is required for the estimation of
mobility demand

e Identification of the supporting action required to implement crowdsourcing tools for SUMP data
collection

5.1 Typology of data collected

The typology of data required for the definition of the mobility demand in SUMP baseline are specified in
section 4.4.

The crowdsourcing tools developed in the MOTIVATE project (MOTIVATE platform + Tiemme Mobile APP
enhanced with MOTIVATE functionalities) support the collection of data typology detailed in Table 6.

Table 6: Data typology collected by MOTIVATE crowdsourcing tools

Data typology collected
Data typology involved in the definition of the mobility demand by MOTIVATE
crowdsourcing tool

Private traffic

Traffic flows (estimation) on roads and intersections NO

0O/D matrix estimation on main intersections and cross-sections of the area | YES
and selected internal routes

Parking lots occupancy and identification of the average time of parking | NO
occupancy

Level of satisfaction/expectations of the users YES

Mobility gaps and critical points YES

Public Transport

(estimated) Number of on-board passengers NO
Drop-on/off passengers at bus stops NO
O/D matrix estimation on selected-lines YES
Level of satisfaction/expectations of the users YES
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Public Transport gaps and critical points YES

As concluded by the Table above, the crowdsourcing tools developed in the MOTIVATE project can collect
some of the data typology required for the analysis of mobility demand in SUMP but not all.

5.2 Quantity of data collected

This analysis focuses on the data typology collected by the MOTIVATE crowdsourcing tools (detailed in Table
6).

Table 7 specifies the quantity of data required for the estimation of O/D matrix for SUMP elaboration when
this analysis takes place through traditional data collection procedures (see section 4.5).

Table 7: Quantity of data required to estimate mobility demand (traditional data collection procedures)

Data typology involved in
the definition of the Data quantity required to estimate mobility demand
mobility demand

0O/D matrix estimation Depending on the traffic flow level (the sample needs to be statistically
relevant then the data collection is carried out with the approach “more
as better”), on the expected response distribution, on the range of
acceptable error and on the confidence interval value. The sample of data
required for O/D matrix estimation is an average of 10% (at least) of the
actual trips number. For a medium sized city with an average of 20.000
trips per day, this means an estimation of about 2.000 data. Usually this
data comes from the traffic flow counting (carried out in a number of
locations designing a surrounding cordon in the city at peak time hours —
i.e. from 7:00 to 9:00 divided into various time windows — repeated for
defined day typology (weekday, Sunday, day with particular event such as
market, etc.) integrated with on-site/phone surveys. The surveys are
needed to assign the flows to O/D relations. The number of surveys carried
out is very low compared to the flow counting. The estimation provided
relates to the flow counting which is the main one from the quantitative
point of view.

Level of More difficult to be estimated from a quantitative point of view. This
satisfaction/expectations of | analysis is carried out with the approach “as more as better”. We are
the users talking about several hundred of interviews

Mobility gaps and critical | Usually this analysis does not require high number of data. Within
points traditional data collection procedures, this analysis is carried out through
stakeholder’s focus group and expert (consultancy contracted to define
the SUMP) opinion.

The data collected through MOTIVATE crowdsourcing tools are indicated in Table 8. This data refers to the
period from the launch of demonstration activities in the 5 pilot cities (beginning 2018) up to date.
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Table 8: Quantity of data collected by MOTIVATE crowdsourcing tools

Almada Larnaka loannina Rhodes Siena
T P
otal numbel: of trip diaries 53 131 47 1494 4305
collected during the demo
Evaluati - -
valuation .questlonnalres 120 ca 45 73 492
collected during the demo

Table 9 summarizes the assessment of data collected by MOTIVATE in the pilot cities compared to the
quantity required for the demand estimation for SUMP definition. The assessment is carried out on an
average daily basis.

Table 9: Quantitative assessment of the data collected by MOTIVATE compared to what is required for demand analysis

Data collected by MOTIVATE
Data quantity required for demand analysis

MIN MAX
0O/D matrix estimation 1 every 10 days 10 every day
Evaluation questionnaires 1 every 10 days 1 every day

On the basis of Table 9, the following considerations can be highlighted:

e The number of data collected by the MOTIVATE crowdsourcing tools (normalized to a daily average)
is, in general, very low compared to the data required to estimate O/D matrix; then they are not
enough by their own to do that estimation

e Inthe case the number is higher (Siena case?), it must be considered that:

o The daily average is not well representative of the actual number of data available as the
data collected per day is extremely variable during the demonstration period. This does not
comply with the requirement to assure the minimum data quantity for each day typology
(weekday, Sunday, etc.)

o The (average) daily data are spread out over different O/D relations. In MOTIVATE these
relations are geographically considered from any map “point” to any “point” and not
between network’s “main” cordon points as it would had been for the demand estimation.
As the “main” cordon points are a few number (in general less than one hundred in a medium
sized city) this means that the information provided by MOTIVATE are extremely less
concentrate than what is required

e For the evaluation of the questionnaires, the situation is similar

e Focusing again on the evaluation questionnaires, due to the actual number of data collected by the
MOTIVATE crowdsourcing tools, the information available for each mobility service is quite poor. For
example, various pilot cities (Almada, Rhodes, Larnaka) use the MOTIVATE platform to evaluate the
quality of Public Transport services: the evaluation collected refers to a number of Public Transport

2 In Siena trips are related only to bus transport mode
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lines then the data available for each line is a few one. Vice versa traditional data collection
procedures are more suitable to be targeted to a specific service (for example: one bus line, etc.) and
can produce high number of data in a reduced time period (i.e. interviews with
passengers/customers on-board or at the bus stop/on the road).

e Even in the case of the questionnaires, the daily number collected is extremely variable. The daily
number is quite low at the beginning and then slightly increase so a period of time must be allocated
to achieve the final targets. Traditional data collection procedures can be restricted in a shorter time
period

5.3 Potential role of crowdsourcing tools in data collection for SUMP

Taking into account the results of the qualitative and quantitative assessment (data typology and data
quantity achieved in MOTIVATE), the demonstration of innovative crowdsourcing tools which took place
within the MOTIVATE project leads to the following conclusions about their role compared to traditional
procedures:

e Crowdsourcing tools such as those experienced within MOTIVATE can be hardly used on their own
for the estimation of O/D matrix (quantitative analysis), therefore they can’t replace the traditional
data collection for this purpose. On the other hand, they can be adopted to identify the main origin-
destination relations at a preliminary stage of mobility demand analysis and definition of mobility
interventions. Crowdsourcing tools seem not able to generate high amount of data to reach
statistical relevance but enough for a preliminary analysis. They are “low cost” not demanding system
suitable to be adopted in the preliminary analysis

e Crowdsourcing tools can be more effectively adopted for the ex-ante (or ex-post) evaluation of
mobility measures already operated, the assessment of the level of satisfaction of new proposed
ones and for the identification of gasps, uncovered needs and critical points of the current mobility
services. In this case they can replace the traditional data collection procedures at a large scale:
traditional data collection procedures (such as focus groups with stakeholder or selected users’
categories, interviews, etc.) can be used to make a preliminary assessment contributing to identify
the main topics and select those really interesting for the citizens. Once a first group of topics has
been selected, a wider public consultation can be managed with the support of crowdsourcing tools.

In both cases, the crowdsourcing tools and the traditional data collection procedures need to be combined.
Table 10 summarizes the role of crowdsourcing and traditional data collection tools for the elaboration of
the SUMP.

Table 10: The role of crowdsourcing and traditional data collection tools for the elaboration of the SUMP

Data typology required for

mobility demand analysis
targeted by MOTIVATE

Role of innovative
crowdsourcing tools

Role of traditional data
collection procedures

0O/D matrix

To be used in the preliminary
phase for the identification of
main origin-destination relations
at low costs

Estimation of the matrix with
statistical relevance. To be used
for the setup (configuration +
calibration) of the model

Evaluation questionnaires

Large-scale validation of
preliminary analysis through a
public consultation

To be used in the preliminary
phase for the identification of
services/topics to be evaluated.
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Definition of the short-list of
topics to be evaluated.

5.4 Supporting actions for the adoption of the crowdsourcing tools for data collection

Section 5.3 identifies the potential of crowdsourcing tools for the data collection for SUMP definition and
specifies the role these tools can play in relation with the traditional data collection procedures.

Once defined how these tools can be usedin the SUMP development process, some indications on how to
implement them are provided below

These lessons learnt derive from the experience gained throughthe demonstration of MOTIVATE
crowdsourcing tools in the 5 participating cities:

e In order to reach a higher number of users (and collect a larger amount of data) the crowdsourcing
tool must not be operated as a “stand alone” tool: with this kind of approach, it would become very
hard to engage users. On the contrary, the crowdsourcing functionalities must be developed on the
top of already running applications. The users should provide their data without be explicitly asked
to do that but rather when they use some info service (Siena case)

e Promotional campaigns are key actions for the success of the initiative. For this purpose, it is
mandatory to engage as many stakeholders as it is possible in order to produce a “multiplier” effect.
Each stakeholder should target a different group/segment of potential users and define the most
appropriate way to disseminate the use of the tool. Stakeholder should encompass tourism, mobility
and public sector

e The promotion should avoid the adoption of traditional dissemination channels (brochure, advertise,
etc.). The use of on-line marketing techniques (i.e. social media) needs to be fully exploited as they
are more likely to influence the citizens which are prone to use the tools. Face-to-face meetings are
good opportunity to disseminate the tools and they need to be scheduled with key responsible of
the stakeholder which can support the promotion

e The application of gamification schemes and the role of incentives (in order to promote the use of
the tools) have not been duly exploited in the demonstration of the MOTIVATE cities. This could be
considered as an option supporting the tool implementation in the replicability of the initiative.

6 Conclusions

This deliverable summarizes the main findings of the evaluation of the role/potential of crowdsourcing tools
demonstrated in the MOTIVATE project for the collection of selected data required by the SUMP
elaboration/enhancement.

The evaluation is carried out on the basis of two criteria: the first is quantitative based (this supposes to
consider which kind of data can be collected through the crowdsourcing tools compared to the entire set of
data required for mobility demand analysis and to compare the number of data required for SUMP with the
number of data collected during the MOTIVATE demonstration) whereas the second is qualitative (taking
advantage of the opinion provided by experts working on SUMP development and considering the future
potential beyond the effective results of MOTIVATE demonstration).

The crowdsourcing tools can play a role in the following steps of the SUMP elaboration: the preparation of
the plan, the definition of mobility measures and the monitoring and assessment phase. In particular the
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main action where such crowdsourcing tools can be introduced is the analysis of the mobility demand and
the ex-ante/ex-post evaluation of the mobility measures to be implemented. The crowdsourcing tools cope
with the collection of this kind of data providing functionalities for the collection of trip diaries and the users’
level of satisfaction/acceptance (on-line questionnaires). The data collected by MOTIVATE crowdsourcing
tools do not include all the data required for the SUMP elaboration/enhancement even they can be applied
for some among the most relevant such as the O/D matrix (quantitative evaluation).

From the qualitative point of view, crowdsourcing tools such as those experienced within the MOTIVATE
project can’t be used on their own for the estimation of O/D matrix or users’ perception regarding the
mobility service and therefore can’t replace the traditional data collection for this purpose. On the other
hand, they can be adopted in the preliminary stage of mobility demand analysis and definition of mobility
interventions in order to guide/target the mobility demand analysis. In particular they can be more
successfully adopted when the data to be collected requires a low sample (i.e. the ex-ante/ex-post evaluation
rather than the O/D matrix).

Nevertheless, it must be highlighted that the MOTIVATE tool was pilot tested and crowdsourcing tools need
to be further explored and their use well know. Innovative crowdsourcing tools always need some time to be
widely known, accepted and used by the public.
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Terminology

These are terms that are used in the transferability process.

Adopter city A city which wishes to implement the MOTIVATE e-platform that has been successfully
implemented in a pioneer city

Components Main factors that can contribute to the success (or failure) of MOTIVATE e-platform when
implementing in a city

Pioneer city A city where MOTIVATE e-platform has been implemented successfully

Scaling (up/down) Increasing or decreasing the covered area of an action/intervention (i.e. for MOTIVATE e-
platform the area where data are collected

Transferability A process of verifying the chances of a successful implementation of MOTIVATE e-platform
guided by a city (pioneer city) where has been already implemented to another city (adopting city) at an
operational or implementation level
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1 INTRODUCTION

1.1 Aims of the report

The Transferability methodology aims to identify a series of actions for ensuring a successful and
efficient implementation of the MOTIVATE services (MOTIVATE e-platform and mobile apps) to
other cities.

The key objective of the MOTIVATE project, is to promote new supporting tools to collect data for
SUMP development, based on the exploitation of social media and crowd-sourcing apps. To support
this, the transferability methodology as developed and presented below, aims to determine the
principles and the conditions needed or the specifications ensuring the successful deployment of the
MOTIVATE e-platform and the relevant applications (apps) in other cities. The developed
methodology will enable the systematization of the transferring process, i.e. organize how tools,
methods and processes tested in the project will be transferred while it will also analytically describe
their role and the need they respond to.

1.2  Structure of the report

In addition to this introductory chapter, the report contains 4 Chapters

Chapter 2 presents the MOTIVATE platform developed and tested in the project’s pilot cities
(pioneer cities) and its correlation to specific steps of the SUMP cycle. The experience gained from
the platform’s use will be the basis for a successful transfer of the MOTIVATE platform to other

regions and cities (adopter cities)

Chapter 3 provides the transferability methodology to be followed for a successful transfer of the
MOTIVATE platform.

Chapter 4 includes some final remarks and recommendations for the cities to adopt the MOTIVATE
platform in the near future
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2 MOTIVATE PLATFORM —AN INNOVATIVE TOOL FOR SUSTAINABLE
URBAN MOBILITY PLAN DEVELOPMENT

2.1 The MOTIVATE project

The MOTIVATE project promotes new supporting tools to collect data for SUMP development in the
entire MED area, based on the exploitation of social media and crowd-sourcing applications. The
project intends to help decision makers to gain a strong understanding of the main mobility
problems that residents and tourists face. Based on that, sustainable interventions have been
designed and tested, using cost effective ways of data collection and analysis (MOTIVATE platform
and mobile apps). This makes the development, update and monitoring of SUMP much more
targeted and efficient.

For the project’s needs a technological platform, the “MOTIVATE e-platform” has been developed
and tested in five Mediterranean cities that present high seasonality in transport demand. The
experience gained throughout the project’s duration showed that this can act as a useful tool on the
hands of city planners and transport engineers via which, the daunting task of data collection and
idea/views/opinions capturing is facilitated.

2.2 Overview of the MOTIVATE platform

The MOTIVATE e-platform as developed and integrated in each one of the five pilot cities
participating in the project is used as a communication channel between relevant authorities and
residents/visitors. The platform is accompanied with a database, where all the collected data is
deposited. The platform provides to each user three services which are designed to cover specific
needs of a city, as described below:

Service 1: Trip Diaries/Frequent trips

This service is addressed to transport planners and city authorities and aims to collect information
about the mobility patterns and behavior of the users. It is based on the daily trips of the end users
(citizens and visitors). The daily trips are completed either at real time (GPS enabled) or after trip
(frequent trips). Although this service is used by the transport authorities, still the beneficiary is the
end user, since the mobility patterns will be largely used by the transport planners and city
authorities for improving the city’s transportation system. The specific service covers the following
needs of the city.

A) Need for data collection regarding Origin—Destination trips (creation of origin-destination (O-
D) matrix)

The creation of O-D matrix is essential as a baseline to identify the main actions to be carried out to
improve the mobility services and to assess the impacts of related interventions
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The data collected through this service, will be used in order to identify, analyze and cover the
mobility needs of citizens and visitors of a city. More specifically:

e The monitoring of visitors’ trips will reveal their mobility patterns and will form specific
touristic routes, providing the authorities and transport planners a good (database) starting
point to analyze, define and plan interventions for offering to the city’s visitors upgraded
mobility services.

e The monitoring of citizens” everyday mobility habits will reveal the congested and
problematic areas of the city, providing the authorities and transport planners all the data
needed for the organization and optimization of the city’s transport system.

B) Need for data collection regarding travel times and travel distances

The declaration of both the departure and arrival date and time by the end users offers the
opportunity for travel time estimation, while it also provides useful data regarding the peak hours
in specific axes of the city’s network. All the data collected will allow transport planners and local
authorities to apply specific policies, strategies or measures in order to alleviate the traffic
conditions of the city and upgrade the life quality of both citizens and visitors.

C) Need for data collection regarding the trip purpose

The end users through the “trip diaries” service declare their travel trends (trip purpose) providing
data that can be used for land use planning, while it can also form a common understanding
regarding the range of services typically offered in specific areas of the city.

D) Need for data collection regarding the selection of transport mode and the reason for choosing
the specific transport mode

The declaration of the transport mode used as well as the reason for this choice, provides useful
data for the factors taken into account by the end users regarding their trips. These factors are
related to: transport costs; reliability and regularity of the provided mobility services; safety;
accessibility; comfort; time spent; etc. Based on the above factors, useful conclusions can be
derived, as an indirect quantitative estimation of the use of the existing transport modes of the
adopter city takes place.

Overall, the data collected via Service 1 for covering the abovementioned needs can be used in the
transport model development process, which will provide relevant and accurate information into
planning and decision making.

E) Need for real time data collection

The provision of real time information through this service allows the collection of the right
information efficiently and cost-effectively. A frequently updated, comprehensive and accurate data
helps transportation planners to get a clear picture of their city and its mobility needs, in contrast
with data from surveys that are five to ten years old, which force planners to guess what the city
needs or to respond to the city’s loudest constituents instead of its greatest challenges. Moreover,
a more powerful forecasting is informed by real-time data, which allows transportation planners to
address any potential issues before they become massive problems. With this knowledge, they can
also present more realistic budget requests and get the funding they need easily instead of making
multiple requests, which possibly are denied.

F) Need for estimation of indicative performance indicators
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The trip diaries collected allow the estimation of indicative performance indicators regarding the
main actions that the city authorities must take in order to enhance sustainable urban mobility and
solve specific traffic problems of the area. Moreover, the indicators can be used for the assessment
of the city’s SUMP development and its progress.

G) Provision of data regarding the SUMP development

The data collected will allow cities which have already developed their SUMP or are in the final
complementary stages to update the relevant information and re-assess its progress. In case the
city has not yet developed its SUMP, the data collected by this service will facilitate the first steps
towards the SUMP elaboration. What needs to be mentioned is that the data required in the first
phase of SUMP (analysis of the city’s mobility situation) will be gathered under a crowdsourcing
dimension, a solution that is more economic and less time consuming than the traditional origin-
destination surveys.

Service 2: Evaluation of existing transport measures

This service is addressed to transport planners and city authorities, and aims to collect information
from the end users (citizens and visitors), about existing mobility measures. The users are asked to
rate the performance of existing mobility measures giving a clear view of their satisfaction from
their current operation. Although this service is used by the transport authorities, still the
beneficiary is the end user, since it gives them the opportunity to express their opinion and influence
the operation of the city’s transportation system. The specific service covers the following needs of
the city.

A) Need for better understanding of the city’s mobility requirements
The data collected will reveal
e The level of end users’ (citizens and visitors) acceptance regarding specific mobility
measures or services operating in the city
e The level of end users’ satisfaction regarding specific mobility measures or services
operating in the city
e The level of utility regarding specific parameters characterizing each measure or service
Taking into consideration the users’ opinions insights and suggestions, the local authorities and
transport planners will be able to propose relevant modifications, in order the provided transport
services to be upgraded and the users’ needs and requirements to be more satisfied.

B) Need for re-scheduling transport services according to users’ requirements
As the citizens’ and visitors’ needs differ, this service will allow the authorities and transport
planners to form different categories of modifications in order to solve specific problems of each
category and provide better services to the end users. This “city understanding” tool, will facilitate
the local authorities and transport planners in developing alternative scenarios based on the real
city’s needs (SUMP facilitation)
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Service 3: Future intervention assessment

This service is addressed to transport planners and city authorities, and aims to collect information
from the end users (citizens and visitors), about future mobility interventions that they intend to
implement in the city. The end users are asked to provide their perceptions in specific mobility
interventions by rating their importance. Although this service is used by the transport authorities,
still the beneficiary is the end user, since it gives them the opportunity to influence the future
development of the city’s transportation system. The specific service covers the following needs of
the city.

A) Need for planning and implementing effective mobility interventions in the city
The data collected will reveal

e The level of end users’ future acceptance regarding specific proposed mobility measures or
services planned for implementation
e The level of significance regarding the specific proposed mobility measures or services
planned for implementation
Thus, the local authorities will have the opportunity to pre-define the possible impacts from the
measures and services implementation.

B) Need for ex-ante assessment of the proposed interventions

The proposed interventions need to ex-ante be assessed in order to ensure that main goals and
targets the city wants to achieve will be served. The assessment should examine specific indicators
for each intervention (e.g. is the intervention relevant to the city’s local needs and priorities, will
the intervention help the city achieve specific goals and problems, what impact the intervention will
have to the end users, the benefits of each intervention, etc.)

Figure 2.1 below, depicts the above mentioned operational characteristics of the MOTIVATE e-
platform and the opportunities that each of them offers to the cities.

Service 1 Service 2
Provides Provides

Real time data

0-D trips

Travel times/Travel distances

Trip purpose

Transport mode used

Reason for transport mode selection
Data useful for SUMP development

|

Offers
opportunities for

Powerful forecasting (travel time estimation)
Efficient traffic control and management
Alleviation of the city’s traffic conditions
Reorganization and optimization of the city’s
transport system

Creation of touristic routes in case of a touristic
city

Effective land use planning

Qualitative performance evaluation of the
existing transport modes

Estimation of indicative performance indicators
SUMP development

Re-assessment of SUMP progress

Users’ opinions insights and suggestions
regarding specific existing mobility
measures or services operating in the city

Offers
opportunities for

Improvement of the measures’
implementation

Upgrade of existing mobility services
Re-scheduling of transport services
Development of alternative
scenarios (SUMP facilitation)
Achievement of a decision making
participatory process
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Figure Errore. Nel documento non esiste testo dello stile specificato..1: Operational
characteristics of the Motivate e-platform services

What needs to be taken into consideration is the fact that the above mentioned opportunities
depend on the quantity of data collected and their potential to be statistically representative of the
attributes/indicators they estimate. In practice, crowdsourcing tools such as the MOTIVATE e-
platform can be used for a pre-feasibility analysis (warning about critical conditions or issues to be
further analyzed) or a as a “guiding” tool which better plans traditional surveys and data collection
campaign or to integrate/validate them as unique data collection procedures (to replace all the
others).

2.3 Relation of the MOTIVATE platform to the SUMP cycle

The MOTIVATE platform and the relevant apps developed for the project’s needs contribute to
specific steps of the SUMP development process. More specifically:

Trip diaries and frequent trips
Trip diaries and frequent trips collected via the relevant application contribute to steps 3 and 8 of
the SUMP cycle which target to:

e analyze the mobility situation and develop scenarios (by analyzing the collected data of
trips/mode the current situation in terms of traffic flows per mode, more attracted areas,
pick hours during the day etc)

e Build monitoring and assessment into the plan (the previous data can be used to assess
implemented actions using before and after analysis of specific performance indicators).

Evaluation of existing transport measures

Travelers’ views regarding the current mobility performance in the city (e.g. unreliable time
schedules, low level of PT services) collected via the relevant app contribute to Step 3 which targets
to analyze the mobility situation and develop scenarios (based on the perception of the
citizens/visitors for the current operation of the transportation system and the problems that must
be solved)

1.1 Evaluate capacities and resources

1.2 Create inter-departmental core team
1.3 Ensure political and institutional ownership
1.4 Plan stakeholder and citizen involvement

2.1 Assess planning requirements and define
geographic scope ('functional urban area’)

2.2 Link with other planning processes
2.3 Agree timeline and work plan
2.4 Consider getting external support

Preparation
and analysis

3.1 |dentify information sources
and cooperate with data owners

3.2 Analyse problems and
opportunities (all modes)

nable Milestone:

Figure Errore. Nel documento non esiste testo dello stile specificato..2: Preparation and analysis
phase of SUMP cycle
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Future intervention assessment

Travelers’ acceptance of planned measures that Authorities may include in the city’s SUMP captured
via the platform and the relevant app contribute to step 7 of the SUMP cycle where the most
appropriate measures are selected to be implemented in the area.

9.1 Finalise and assure quality of
"Sustainable Urban Mobility
Plan' document

9.2 Develop financial plans
and agree cost sharing

Measur
plannin

8.1 Describe all actions
8.2 Estimate costs and identify
funding sources

8.3 Agree priorities, responsibilities and
timeline

8.4 Ensure wide political and public support

7.1 Create and assess long list of
measures with stakeholders

7.2 Define integrated measure packages

7.3 Plan measure evaluation and

monitoring A
Figure Errore. Nel documento non esiste testo dello stile specificato..3: Measure planning phase
of SUMP cycle

Motivate e-Platform

The permanent communication channel between the Authorities and travelers that can be
established with the exploitation of the motivate e-platform, can be used for monitoring and
assessing the measures already included in SUMP, calculating their performance and analyzing their
success or failure. (Steps 11 and 12 of SUMP cycle)

The present report aims to share the results and outputs from the MOTIVATE services testing phase
and spread the project’s knowledge to other cities at Mediterranean and European level. For that
reason, a specific methodology is presented in details in the next chapters of the current
transferability manual

12.1 Analyse successes and failures
12.2 Share results and lessons learned

12.3 Consider new challenges and solutions 12.
S Review and
learn
5 lessons
11.1 Monitor progress and adapt
11.2 Inform and engage citizens and 11. Monitor,
stakeholders adaptand
communicate

10.1 Coordinate implementation of , Implementatlon

aciions 10. Manage and monitoring
10.2 Procure goods and services implemen-

tation

Figure Errore. Nel documento non esiste testo dello stile specificato..4: Implementation and
monitoring phase of SUMP cycle
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3 TRANSFERABILITY METHODOLOGY

In general and according to the Transport Innovation Deployment for Europe, “transferability” is a
process of verifying the chances of a successful implementation of a measure successfully
implemented in a city (pioneer city) to the adopting city at an operational or implementation level.
The use of a transferability methodology provides an opportunity to learn from a previous
experience of implementation, to better exploit opportunities and to avoid repeating mistakes. Even
though a successful implementation of a measure, a policy, a service, etc. in a city provides grounds
for transferring the measure to other cities, the right conditions are needed to make it a reality. The
replication of success in a different urban context is challenging as the cities can differ in many
aspects of transport and traffic conditions (demand, supply, infrastructure, traffic control and
management, etc.), geographical, environmental, demographic, socio—economic and cultural
backgrounds as well as institutional and legal frameworks (CIVITAS, 2012).

3.1 Key guiding principles in transferability

According to the literature review of European projects (LEDA, TRANSPLUS, CUPID, TIDE), the
following key guiding principles have been identified for transferability in general:

A) Transferability of a policy/measure depends to some extent on compatibility of institutional
context. This implies attention on how a policy instrument may fit with the context of the adopter
city, while the identification of comparable cities may assist assessment of potential transferability

B) Different components of transferability may be identified in terms of policy instruments transfer
between territories.

e Scale of application of a policy (is it a local measure or a nation-wide measure?)

e Degree of transfer (to what extend it will be transferred e.g. within a city, between cities,
between countries, etc.)

e Horizontal translation of a policy, where a policy is transferred from one region to another,
without changing the scale of application

e Vertical transfer or “scaling up” or “scaling down” a policy (from local application to a nation-
wide policy or vice versa)

C) Different phases in the transfer process have been identified. These are:

e Demonstration phase where the best practice is identified in the pioneer city
e Transferability phase where the compatibility of the best practice in the adopter city is
examined
e Assessment phase where possible barriers and success factors are identified in the adopter
city
e Implementation phase where the best practice is implemented in the adopter city thus the
transfer is completed
D) Different kinds of process that assist transferability have been identified. Experience can be
gathered through a range of mechanisms for seeking information.

E) Acceptability is crucial, as supportive measures of personal mobility are easily transferred unlike
measures perceived as restrictive
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3.2 Basic principles of MOTIVATE transferability methodology.

In general, there are four types of transferability as presented in Figure 1.1.

Type 1 refers to the transfer of knowledge within a city

Type 2 refers to the transfer of knowledge between cities

Type 3 refers to the transfer of knowledge between European countries and
Type 4 refers to the transfer of knowledge between countries

o G
)

Peripheral

Figure Errore. Nel documento non esiste testo dello stile specificato..5: Types of Transferability
methodology
The transferring of the MOTIVATE platform will mainly focus on Type 2, “transferring between
cities”, that is the “MOTIVATE city” (pioneer city) and the “adopter city”.

There were many methodologies developed and adapted in the past years for transferring policies
or measures. As the transferability of the Motivate e-platform can be considered mainly as the
adaptation of an innovative urban transport and mobility measure from the pioneer to the adopter
city, the TIDE methodology (based in NICHES+ methodology) was considered as the most relevant
to MOTIVATE, therefore has been taken as the basis for the proposed MOTIVATE transferability
methodology, described below.

The TIDE methodology has seven steps as shown in Figure below. The methodology has been
produced from a desktop study, which was then further improved based on the output of a TIDE
Transferability Workshop held in February 2013 (TIDE, 2013a).
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STEP 2: Clarification of the impacts of the measure

STEP 3: |dentification of up—scaling/down-scaling need

STEP 6: Assessment of the characteristic in the context of adopter city

STEP 7:Conclusions

Figure Errore. Nel documento non esiste testo dello stile specificato..6 TIDE transferability
assessment steps (source: TIDE project, Transferability
Handbook)

From the other hand, for the efficient transfer and implementation the MOTIVATE e-platform
services a very close cooperation between the various relevant stakeholders should be achieved.
The recently developed REFORM Project Framework for the transferability of good practices is
composed of four major components, meaning building blocks of actions as is shown in figure 3.2.
These components are:

e theidentification of authorities and stakeholders to be involved at both regions/areas in the
transferability of a given GP.
e the identification of cooperation areas for the promotion of SUMPs and mobility policies in
general.
e the establishment of appropriate channels of interaction between the two regions, and
e the designation and motivation of “champions” that will undertake the primary role in the
GPs transfer
Figure 3.2 illustrates the general Framework, as well as the link between the components of the
Framework and the transferability manual. The figure depicts a hierarchical structure composed by
four levels of components, aiming at the smooth transferability of the identified good practices to
the target regions. The Framework consists of general components that need to be initiated for the
realization of the above goal. Each component provides the possibility for further and more specific
actions. Each component is described separately in the following section.
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Figure Errore. Nel documento non esiste testo dello stile specificato..7: The REFORM Framework

for the transferability of good practices (source: REFORM project, T1.3. Analysis of transferability of
the selected policies/practices/instruments to other regions and contexts).

Based on the above main principles the transferability methodology for the MOTIVATE e-platform
was structured as detailed in the next section.

3.3 The MOTIVATE transferability methodology

The MOTIVATE platform was initially designed in order to serve the mobility planning of cities with
seasonal demand. From the other hand, as a useful tool for collecting and analysing data related to
sustainable mobility, the platform can be broadly transferred to any other city, in order to enhance
the citizens’ participation in the mobility planning procedure.

The determination of the specific profile of the adopter city/area as well as the correlated needs
and targets that the platform should serve are the first steps that must be implemented in order to
ensure the transferability efficiency.

The effective knowledge of the sustainable mobility planning that is the main scope of the
MOTIVATE platform use, requires the involvement (to a lesser or greater degree) of authorities and
appropriate stakeholders at various levels and from different scientific sectors, since the sustainable
mobility planning especially in areas with seasonal demand, is by default a multi-disciplinary topic.
The cooperation scheme that must be established between the authorities directly or indirectly
involved in urban mobility and tourism both inside the adopter urban area and in its greater area
and also between the adopter and the pioneer city, is very crucial for the transferability procedure.

The main innovation of the MOTIVATE platform is the use of the crowd sourcing techniques for
collecting the mobility data and introduce a direct link of communication between citizens and
authorities as regards the mobility issues. For ensuring the proper and long-lasting transferring of
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this technique specific actions that will engage and activate the users/citizens/visitors of the adopter
city must be planned in close cooperation with the pioneer city.

The current operation of the Motivate platform may not requires advanced technical infrastructures
for its installation and operation but there are minimum requirements as regards the ICT
technologies and the skills of the people who will be responsible for the data collection and analysis,
which should be covered.

Finally, the MOTIVATE platform consists of an updated source of traffic data, a system which serve
the communication of the citizens/visitors’ needs to the city planning authorities and must be
managed and monitored by a specific group of people who will be authorized to ensure its proper
operation and update.

Based on the above mentioned principles, the transferability methodology of MOTIVATE e-platform
was structured as presented in the following figure and analysed in the next steps.

e Examination and assessment of the adopter city profile
e Clarification of the adopter city needs
¢ Engagement of authorities and stakeholders

N
. . . ) .
e Continuing engagement, promotion and users' activation
¥ 4« Determination of success factors regarding the MOTIVATE
services’ adoption

« Designation and establishment of “Leaders Group”

Figure Errore. Nel documento non esiste testo dello stile specificato..8: MOTIVATE transferability
methodology
STEP 1: Examination and assessment of the adopter city profile

According to Macario and Marques (2008), the transferability of a measure can be predictable when
there is a detailed understanding of its enabling context beyond any macro indicators such as the
size of a city, the population density, the urban sprawl etc., which will probably not reflect the level
of complexity involved.

In the MOTIVATE transferability case this means, that any city wishes to adopt the MOTIVATE
services should at first level, examine specific characteristics regarding its mobility situation and
whether the provided services are needed and will be effective for its case, while at a second level,

it should start looking the preconditions for the services’ implementation.

Regarding the city’s characteristics, several issues need to be examined, such as:
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Is the city a touristic one?

In this case, seasonality will be faced as a necessity to serve both citizens’ and visitors’ needs. Cities
facing seasonal peaks are characterized by specific mobility problems that can negatively affect
tourist experience and especially life quality and freedom of movement/accessibility of residents.
Therefore in a touristic city, two different categories of end users will provide the relevant data
regarding not only the trips performed but also the mobility problems faced and the mobility needs
arose, during their daily trips.

Is it a sustainable city in terms of mobility?

If the city has already promoted the sustainable urban mobility, the end users will more easily accept
the scope and the importance of the travel data collection as well as the evaluation of the different
measures. In this case, the travelers’ engagement level will be high.

What is the social awareness of the citizens?

Are the citizens environmentally aware? Are the citizens willing to share views or personal travel
data for social benefit? Are there any similar applications offered by the Municipalities (for different
purposes such as recycling or afforestation etc.)

Has the city a developed/under development SUMP or an under improvement/updating SUMP?
The Motivate platform aims to become a useful tool for collecting relevant data that will support
Authorities who intend to develop or to evaluate their SUMPs. MOTIVATE services will help the
development, update and monitoring of SUMP much more targeted and efficient. In case the
adopter city has already developed its SUMP or is at the final phase, the data collected is going to
be used in order to assess its progress.

Does the city operate ICT mobility systems relevant to the platform?

The use of ICT technologies for providing real or historic mobility data to the end users, increase the
direct communication with users (i.e. informing about traffic conditions and real time public
services) and maximize the possibilities to share their traffic data and preferences. In case the
adopter city already operates such systems, what needs to be examined is whether the MOTIVATE
services can be integrated in the existing systems in order to be promoted and exploited easily and
cost effectively. In any other case, the adopter city needs to examine the introducing of new
technology schemes for data collection and mobility systems and services evaluation.

Summing up, any city wishes to adopt the MOTIVATE services, has at first stage to answer the
following questions (Table 3.1)

General characteristics of the adopter city YES | NO

Is it a touristic city

Is it a sustainable city in terms of mobility

Are the city’s citizens sensitized regarding sustainable
mobility issues?

Has a developed SUMP or the SUMP development is on
progress

Does the city operate ICT transport systems relevant to
the MOTIVATE platform

Table Errore. Nel documento non esiste testo dello stile specificato..1: Determination of general
characteristics of the adopter city
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STEP 2: Clarification of the adopter city needs

In this step the relative level of importance (high, medium, low) of each service will be judged from
the adopter city’s point of view. The experience gained from the pioneer cities of MOTIVATE and
useful advice from experts in urban mobility field are also valuable. The stakeholders’ group of the
adopter city will work together with representatives from the pioneer cities in order to understand
which service are the most useful to be adopted or need to be optimized/improved. The level of
importance should be supported by the relevant comments.

For the above mentioned evaluation, the city should first identify its real needs in order to
understand and select which services are the most suitable for its case, answering to the questions
below. The questions are all based on the needs each service covers and have to be answered by
the stakeholders’ group.

Thus, an assessment will be carried out between the stakeholders of the adopter city using a scale
from +2 to -2 regarding the need for collecting or not the specific data:

+ 2 strong need for data collection and analysis

+ 1 low need

0 no need

-1 low need but already is being collected by other sources

-2 strong need but already is being collected by other sources

Needs the adopter city wants to cover through the MOTIVATE Need to
services use be
covered
1 | Is there a need for data collection regarding Origin—Destination
trips?
2 | Isthere a need for data collection regarding travel times and travel
distances?

3 | Is there a need for data collection regarding the trip purpose?

4 | Is there need for data collection regarding the selection of
transport mode and the reason for choosing the specific transport
mode?

5 | Is there need for real time data collection?

6 | Is there need for estimation of indicative performance indicators?

7 | Isthere need for data collection regarding the SUMP development

8 | Is there need for better understanding of the city’s mobility
requirements?

9 | Is there need for re-scheduling transport services according to
users’ requirements?

10 | Is there need for planning and implementing effective mobility
interventions in the city?
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11 | Is there a need for ex-ante assessment of the proposed
interventions?

Table Errore. Nel documento non esiste testo dello stile specificato..2: Determination of adopter
city needs

Each stakeholder will rate according his/her opinion and the average score will define the final needs
for specific data collection.

In many cases, the adaptation of specific measures, services, etc. is followed by specific adjustments.
In the case of the MOTIVATE services and according to the results of the above mentioned needs
that will be collected and analyzed, the first service of the MOTIVATE e-platform can be adjusted
accordingly. As regards the service two and service three, every adopter city will evaluate and assess
different mobility interventions according to their current and future urban mobility plans.

Therefore, as result of this step and in close cooperation between the pioneer and the adopter city,
all or part of the questions that is included in service one (additional to O-D data and mode that will
be used) will be installed and different set of questions will be set up and inserted in the service 2
and three of the platform, in order the local authorities and transport planners to acquire an overall
view regarding the specific mobility aspects

STEP 3: Engagement of authorities and stakeholders

The cooperation of the relevant Authorities/Stakeholders in the adopter city as well as between the
adopter and the pioneer city, is primarily a decision that should be taken at policy level and engage
authorities directly or indirectly involved in urban and regional mobility and tourism both inside the
adopter urban area and in its greater area.

According to the knowledge gained by the use of MOTIVATE platform to the pioneer cities of the
partnership, authorities and stakeholders that should be engaged for achieving the scopes and
objectives of Motivate platform are:

e Municipal department relevant to mobility and tourism

e Transport operators and authorities

e Travel agencies

e Hotel associations

e Academic or research organizations

e SMEs related to urban mobility and tourism

e Chambers, trade unions etc.

e (Citizens groups

e Media

It should be highlighted that the knowledge transfer itself is an action that requires the participation
of the private sector. Both big players and SMEs on mobility, tourism, data management, ITS etc.
should be convinced for the necessity of this initiative and allocate efforts to adopt the proposed
services. Therefore, the above authorities should work together with the private sector in order to
ensure successful knowledge and technology transfer, and most importantly adoption by all parties
involved in urban mobility sector.

STEP 4: Continuing engagement and activation of users

The engagement and activation of users is a rather hard and long-standing process.
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Comparing the results obtained by Siena (one of the pilot cities of MOTIVATE with an existing ICT
technology embedded in the public transport system of the city) and the other MOTIVATE pilot
cities, one of the conclusion that can be drawn is that the engagement of citizens and visitors is a
much easier process when the city already operates a relative tool (an app, a platform, etc.). Siena’s
paradigm, showed that having integrated the MOTIVATE services in its own app, guaranteed a wide
engagement of citizens while it also facilitated the dissemination activities and maximized the
results as the promotion of the MOTIVATE services was part of the usual promotion activities of
Siena’s app. Instead, for the other cities which had no previous experience with the use of relevant
tools, the engagement of users turned to be a rather complicated and demanding procedure. The
same conclusion is also generated by the case of Rhodes, where, after the installation of the public
transport information system and the integration of the Motivate platform on it, there was a great
increase of the travellers’ engagement and feedback.

However, a reward program could act as a useful tool to engage users continuously and gain new
participants. Finally, what seems to be important is to make users feel that their voice and opinions
are part of the decision-making process by giving them feedback to their responses.

More information are included in Deliverable D4.1.1 Guidelines for transferring activities
coordination

STEP 5: Determination of main prerequisites for the MOTIVATE services’ adoption

In this step, some main prerequisites that ensure the success (or failure) of the MOTIVATE services’
transfer should be clarified to the adopter city based on the experience and lessons learnt from the
MOTIVATE platform operation in the pioneer city. Each adopter city should take into consideration
all the factors in order to maximize the services impacts and minimize the risk of low participation.

A) Knowledge of Sustainable Urban Mobility Planning
One of the main scope of Motivate platform is to support the SUMP development in the pioneer
and adopter cities. For achieving this scope, the adopter city should be ready and willing to embrace
the services in their operational framework, be familiar with sustainable mobility procedure and the
use of relative planning instruments and also accept and understand the importance of the
continuously data collection and analysis.

B) Familiarization with marketing and crowd sourcing techniques for citizens’ engagement.
The new model of data collection that MOTIVATE promotes is based on the exploitation of social
media and crowdsourcing techniques. The working team of the adopter city who will be responsible
for the proper operation of the services, should be familiar with these techniques. Additionally,
they should also be familiar with marketing techniques for attracting the interest of the end-users,
in order to make them accept and understand the importance of sharing personal data for social
benefit.

C) Equipment requirements
Regarding the equipment needed for the MOTIVATE services adoption, each adaptor city should
have a server and a back-office for data analysis. Thus, the MOTIVATE e-platform is considered as a
“SaaS” (Software as Service). For the data analysis, a relevant big data analytics software packages
need to be purchased.

D) Technical requirements
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From the technical point of view, what is needed for the services to be adopted by a city is the
appropriate staff skills and knowledge for manage the platform (administrator) analyzing all the
collected data and calculated specific mobility monitoring indicators. The pioneer city will guide the
adopter city for the above mentioned procedure.

STEP 6: Designation and establishment of “Leaders Group”

The experience from other similar transferability attempts, has shown that a successful
transferability of a good practice requires a closed group of people who should carry out the major
role of leading this initiative. The term “Leaders Group” refers to those involved stakeholders and/or
authorities and/or organizations that should take the lead to materialize all the above mentioned
steps of the MOTIVATE e-platform transferring. This action is very important and critical for the
success of the overall Transferability Framework. The “the leaders group” will hold the
responsibility to:

e Motivate and coordinate the rest of the stakeholders

e Define the agenda for knowledge transfer

e Communicate with their counterparts in the adopter city

e Promote the wide implementation of the appropriate solutions in the adopter city

The rest of the stakeholders should be defined for each area and clear roles should be attributed to
all of them. Action plans, organization aspects and other issues should also be defined.

According to the experience of the MOTIVATE pioneer cities, the closed group should be
coordinated by the relevant with sustainable mobility planning department of the city in close
cooperation with the public transport systems operators (including taxi associations, bike or car
sharing systems etc.) and the main tourism operators of the area.
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4 PROCESSES, TECHNIQUES AND PROTOCOLS FOR TRANSFERRING MOTIVATE
SERVICES

Motivate was developed as an open architecture platform without special requirements regarding protocols,
procedures and equipment. Nevertheless, during the tested period of the pilot cases, three different types
of the platform transferring have been observed.

1. Installation and operation of the MOTIVATE platform in transport authorities/cities that do not
operate similar info mobility or traffic data collection systems. In such case, the MOTIVATE platform
operates through HIT/CERTH’s IT infrastructure.

2. Replication of the MOTIVATE functionalities on an existing APP, already operating by a transport or
other authority in order to provide information services to users (residents and visitors).

3. Integration of existing information systems (e.g. traffic management system, parking management
system, etc.) on the MOTIVATE Platform, using web services.

The special requirements, techniques and protocols for each of the above mentioned cases are further
analyzed within the next sections.

4.1 Requirements for Transferring the MOTIVATE functionalities.

Once the conceptual necessities have been resolved for the transferring, any authority wishing to use the
MOTIVATE Platform has to declare its area and delimit it by designing the geographical perimeter of it.

Once the area has been declared and designed, automatically, the MOTIVATE Platform starts collecting data
regarding the trips (application of the first MOTIVATE service). Additionally, the contents of the service
platform could be translated in different languages for supporting the local needs.

Additionally, each relevant authority, with the proper access rights, can insert specific questions in order to
collect data regarding

a) Existing mobility measures and transport services of the relevant city (application of the second
Motivate service regarding the evaluation of existing mobility measures of a city)

b) Future mobility interventions the authorities plan to implement to the relevant city (application of
the third Motivate service regarding the assessment of future mobility interventions planned for
implementation)

On all the above steps, the end users will be using MOTIVATE functionalities through the web MOTIVATE
Platform and the relative app from App Store or Google Play.

So, the requirements for transferring the MOTIVATE functionalities at a glance are:

e (City configuration (area declaration and delimitation)

e Setting the relevant questions regarding the mobility measures and the future interventions to be
evaluated and assessed

e Use of MOTIVATE functionalities through the MOTIVATE Platform

e Management procedure (monitoring of the results, data analysis, etc.)
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4.2 Requirements for Replication of MOTIVATE functionalities on an
existing APP

Two different scenarios can be considered:

e In the first scenario the MOTIVATE functionalities are replicated in the existing APP and directly
accessed by any third-party application from the platform itself using the relevant MOTIVATE’s cloud
functions. As on the above scenario, the relevant authority/company, has to declare and delimit the
area by designing its geographical perimeter. The cloud functions are in a form of web services and
provides json format to the client. MOTIVATE cloud functions contain all the required elements for
exchanging the required data between the existing App and MOTIVATE Data can be directly collected
by MOTIVATE platform’s repository or collected by the repository of the exiting APP and later
exchanged by the two platforms.

e In the second scenario the MOTIVATE functionalities are implemented “from the scratch” in the
existing APP: the objective to be achieved with the functionalities is still the same (of the MOTIVATE
platform) but the technical implementation, the operational procedure or the interactions with the
end-user and the data involved are adapted to functional specifications and data follow of the
existing APP. Data are collected by the repository of the exiting APP and later exchanged by the two
platforms.

When a common repository among two different platforms is created, cloud functions of the MOTIVATE
platform, can be used to enable data exchange between the two platforms. Cloud functions support the web
services that the MOTIVATE platform is able to expose and share with third party interfaces in a reading
mode. Web services allow data exchange between the MOTIVATE platform (and, in particular, its repository)
and any possible.

4.3 Requirements for Integration of existing information systems on the
MOTIVATE Platform.

As on the above scenario, the relevant authority/company, has to declare and delimit the area by designing
its geographical perimeter

The integration of the MOTIVATE functionalities to an existing Information System can be achieved using the
MOTIVATE’s cloud functions.

As mentioned above, the MOTIVATE cloud functions contain all the required elements for exchanging the
required data between the existing Information System and the MOTIVATE platform. The cloud functions are
in a form of web services and provides json format to the client.
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5 CONCLUSIONS

MED cities although facing the common challenge of developing a sustainable mobility background,
also present particularities depending on the territorial context, budget constraints, seasonality of
demand and fast evolving trends requiring continuous monitoring.

For these reasons, a sound transnational approach, is the key to guarantee the project’s success.
Unlike the traditional data collection methods, where citizens or visitors are “active” users of the
transportation system, the innovative approach of MOTIVATE lies on their active involvement in
transport data collection/management, problems identification and proposed measures evaluation.

MOTIVATE promotes new supporting tools to collect data for SUMP development based on the
exploitation of social media and crowd-sourcing applications. The common model of implementing
and applying these techniques that will be created and updated after the pilot testing cases, as well
as, the transferring protocol that will be created and will include, processes, techniques and tools
to ensure the efficient and consistent way of transferring the projects' results to other cities, will
support the SUMP development and enhancement all around the Med area.

The project intends to help decision makers to gain a strong understanding of the main mobility
problems that residents and tourists face. Based on that, MOTIVATE e-platform services consist a
cost effective way of data collection and analysis which will make the development, update and
monitoring of SUMP much more targeted and efficient.

There are already five pioneer cities (acting as pilot cities during the project implementation), who
have already tested and adapted the e-platform, collecting mobility data from the citizens and the
visitors. Taking this experience as a starting point and analysed the barriers and weaknesses and
also the strengths and opportunities that each recognized through this procedure, MOTIVATE
project developed a specific transferability methodology which goes beyond the development of
typical roadmaps of actions that will facilitate the e-platform installation and operation by the
interested cities. The project partners developed a strategic framework that plays the role of a
knowledge transfer “mechanism” aiming to facilitate the e-platform transferability between
pioneer adaptor cities. The framework contains four main components: Clarifications of city needs,
Engagement of authorities, stakeholders and users; Determination of main prerequisites;
Designation and establishment of “Leaders Group”. The transferability manual developed includes
all the information that is necessary so that the adopter city can effectively and successfully adopt
the MOTIVATE e-platform.

A very useful tool that will be used for enabling the above presenting transferability framework, will
be the e-training web course on the Motivate e-platform use for implementing SUMP that will be
developed by the project and uploaded on the website.
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1 Introduction

Based on the key findings of the evaluation, the Deliverable provides a set of recommendations to the target
audience (see section 4) how to design, implement and launch crowdsourcing initiatives to collect data for
SUMP development/enhancement taking into account:
e The technological tool supporting the operation of crowdsourcing initiative
e The stakeholder cooperation required to set the institutional and operational cooperation to launch
the crowdsourcing initiative
e The promotion activities required to disseminate the crowdsourcing initiative among the end-users
(citizens and visitors).

1.1 Structure of the document

The structure of the Deliverable is presented below:

e Section 2 resumes the crowdsourcing functionalities introduced for supporting SUMP data collection
which have been demonstrated in the MOTIVATE project and the different technological scenarios under
which these functionalities have been implemented

e Section 3 summarizes the key findings identified by the evaluation of the crowdsourcing tools for
supporting the SUMP data collection process, piloted within the MOTIVATE project. This analysis
highlights the potential, barriers and risks of the adoption of this kind of innovative solution/procedure
and it assesses the impacts produced on the overall process of SUMP development and data collection.
The structure (sub-sections) complies with the approach of the evaluation framework (“evaluation level”
as summarized in this section)

e Section 4 provides a set of recommendations to the target audience (see section 1.2) how to design,
implement and launch crowdsourcing initiatives to collect data for SUMP development/enhancement

e Section 5 provides some relevant conclusions, summarizing the key outcomes from section 3 and 4.
1.2 Target audience

Errore. L'origine riferimento non é stata trovata. identifies the target groups of this Deliverable.

Table 1: Target audience of this Deliverable

Relevance
Assessment of the potential/relevance/usability of innovative crowdsourcing
tools as resulting from the evaluation of pilot results in order to decide on long-
term the maintenance of tools operation and future scale up in case of SUMP
development/enhancement/update
Understanding the potential/relevance/usability of innovative crowdsourcing
tools in order to transfer these tools in their operational practice and
technological background
Definition of the role which these tools can play in the whole data collection
process for SUMP development/enhancement/update
Provision of recommendations how to design,
crowdsourcing tools and launch the related initiative

Target group
Mobility/PT stakeholder
and Public Authorities
of MOTIVATE pilot cities

Mobility/PT stakeholder
and Public Authorities
of Other interested
cities

implement, operate

Mobility experts,
consultants and
practitioners

Understanding the potential/usability of innovative crowdsourcing tools in
order to exploit further the impacts of these solutions in extended pilots and
operation experiences and to contribute to its wider use and exploitation at EU
level
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Relevance
Main findings from the piloting of crowdsourcing tools in MOTIVATE project.
Good practices and lessons learnt from the evaluation of the MOTIVATE pilots
in order to develop further new technological solutions/functions supporting
the SUMP data collection process.

Target group
Research organizations,
IT companies

2 Crowdsourcing tools demonstrated in MOTIVATE project

The functionalities supporting the SUMP data collection process to be demonstrated in MOTIVATE pilot cities
were identified as results of the needs analysis carried out at a early stage of the project. These functionalities

are detailed in Errore. L'origine riferimento non é stata trovata..

Table 2 MOTIVATE functionalities

FUNCTIONALITIES

DESCRIPTION

DATA DETAILS COLLECTED

Trip Diary

This function collects information
about the mobility patterns and
behavior of the users. It is based
on the daily trips of the end users
(citizens and visitors). The daily
trips are completed either at real
time (GPS enabled) or after trip
(frequent trips). This last scenario
is not implemented in Siena pilot.

Trip name (PT line used in Siena)

Trip origin (address, longitudine,
latitudine) (bus stop, longitudine,
latitudine in Siena)

Trip start time (date/hour)

Trip destinations (address, long, lat) (bus
stop, long, lat in Siena)

Trip end time (date/hour)

Transport Mode (bus as default in Siena)

Trip purpose (not collected un Siena)
Reason for trip (not collected un Siena)
Votes (range values: from 0 to 7) per
question

The end-users are asked to rate
the performance of existing
mobility measures giving a clear
view of their satisfaction.

Questionnaires for
the evaluation of
mobility/PT measures
already operated

Questionnaires for
the assessment of
future mobility/PT
intervention

The end users are asked to provide
their perceptions in specific
mobility interventions by rating
their importance.

Votes (range values: from 0 to 7) per
question

The functionalities supporting SUMP data collection process have been implemented under the different
technological scenarios of the MOTIVATE pilot cities. These scenarios can be grouped into three categories:

e the implementation of MOTIVATE platform providing the defined functionalities as a “stand alone”
solution. This solution has been implemented in the MOTIVATE pilot cities where any webportal/APP
for citizens/visitors’ information were operated or cannot be used for the purpose of MOTIVATE
demonstration (Larnaka and Almada)

e the integration of MOTIVATE platform into the web platform/APP already operated in Rhodes and
loannina. This solution has been achieved through the use of “cloud functions” provided by
MOTIVATE platform enabling the integration of the MOTIVATE functionalities into existing web
platforms

e the replication of new functionalities for data collection on existing APP as piloted in Siena! by
Tiemme. In this case the existing APP has been upgraded with the MOTIVATE functionalities and the

! The TIEMME Mobile APP upgraded with MOTIVATE functionalities has been tested in all the areas served by Tiemme
(not only in Siena).
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adopted technological solution has been designed according to the technical features and data
managed by the APP itself.

3 Key findings from the evaluation of MOTIVATE pilots

This section summarizes the key findings from the evaluation of crowdsourcing tools/initiatives
demonstrated in the MOTIVATE project. The key findings are provided based on the three different
perspectives (“evaluation levels”) defined in the evaluation framework (see section 1.1): the responsiveness
of the technological solution to the requirements and the level of technical and operational performance,
the actions/efforts required to implement the crowdsourcing tool and to launch the initiative, the usability
of data collected and the impacts on the whole SUMP data collection process. A final sub-section is added at
the end to consolidate the final results of the evaluation process and to make a comparative analysis of the
strengths and weaknesses of crowdsourcing tools and traditional SUMP data collection processes.

3.1 Technical and operational responsiveness of the tools and level of performance

Y

Errore. L'origine riferimento non & stata trovata. resumes the results of the assessment of the
responsiveness of the technological solution to the requirements and the evaluation of technical and
operational performance of crowdsourcing tools demonstrated in MOTIVATE project compared to the
operational needs. Suggestions for further improvements are added in the table: with regard to this point, it
must be highlighted that the demonstration actions held within the MOTIVATE project have a pilot approach
aiming to assess firstly the role of these tools in the SUMP data collection procedures and secondly to
understand how these could be fine-tuned to better cope with their primary purpose. In order to simplify
the contents, the suggestions for improvements relate to the MOTIVATE Platform, the crowdsourcing tool
which was demonstrated in 5 out 6 of the MOTIVATE cities.

Table 3 Key findings of the evaluation and suggestions for further improvements

ITEM UNDER RESULTS OF THE

EVALUATION EVALUATION SUGGESTION FOR FOLLOWING IMPROVEMENTS

The scenario where
the MOTIVATE
functionalities are
integrated in an
application
(mobile/webportal)

Architecture already under
operation through the
use of “cloud
function” appears the
most promising

MOTIVATE functionalities can be offered under a SaaS
(System-as-a-Service solution)

exploitation
conditions
Appropriate for .
. . Hw platform on which MOTIVATE platform runs can be
Technical testing purpose. Good .
. scaled up to allow better performances and higher number
performance base for developing o\

further of cities managed (end-users accesses to the platform)
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ITEM UNDER
EVALUATION

RESULTS OF THE
EVALUATION

SUGGESTION FOR FOLLOWING IMPROVEMENTS

Functionalities

MOTIVATE platform
provides basic
functionalities for data
collection, reporting
functions are minimal

Improvements can be planned to allow a more
efficient/direct data export process from the MOTIVATE
platform to sw for the creation/management of the
simulation model. The reporting functionalities can be
improved and make more flexible allowing the operator to
customize its own report. Functionalities for the integration
of the MOTIVATE Platform with open source business
intelligence module could be an alternative option to be
considered for improving the flexibility avoiding complex
customization of the reporting functionalities.

MOTIVATE platform
does not allow to
configure O/D zones

This configuration could be added to ease the data export
towards the sw for model simulation.

Operational
responsiveness
(i.e. easiness of
use, friendless
of the interface

The interfaces of
MOTIVATE APP are
fairly easy to use

In order to improve the end-user experience, the
origin/destination of the trip can be selected through the
Pol geo-referenced on the map

and end-user
interaction,
etc.)

3.2 Actions required to launch the crowdsourcing data collection

The key strength point of the adoption of crowdsourcing tools for SUMP data collection compared to
traditional tools (i.e. “on-site” surveys) is represented by the low efforts require to launch the tools from the
technical point of view (in any of the possible operational and technological scenarios: the tool adopted is
the MOTIVATE platform itself, an already operated APP/info-portal is integrated with the MOTIVATE platform
through the “cloud functions” or the MOTIVATE functionalities are replicated on the top of an already
operated APP/info-portal. Considering the actions required in each case (see D3.9.2 for details) the efforts
are low both for resources and budget taking into account all the different implementation phases:
development, configuration and testing.

Higher efforts are required for guaranteeing the supporting conditions for launching a crowdsourcing
initiative (beyond the implementation of the technological tool). The supporting conditions relate to the
stakeholder cooperation and the promotion of the use of the tool among the identified target users.
Nevertheless, the efforts are lower than the implementation of “on-site” surveys.

Moreover the crowdsourcing tools can be adopted over a certain time of period (even quite long) then they
allow a continuous updating of data and on-going monitoring of the items which are required to be
estimated/assessed. Viceversa, the traditional data collection tools are usually implemented time by time
being more demanding in terms of costs and resources for their implementation.
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3.3 Usefulness and relevance of the data collected

The capability of the crowdsourcing tool to replace the traditional data collection methods (i.e. “on-site”
surveys) is directly related to the amount of data collected by the crowdsourcing initiative. In order to reach
this objective, the amount of data collected must guarantee a statistical inference of the whole dataset to be
sampled.

The piloting actions taking place within the MOTIVATE project proved that this objective is quite hard to be
achieved. The need to estimate the O/D matrix for the analysis of the demand in the early stage of SUMP
development requires that data are appropriately distributed over all the possible combination among
origins-and destinations, over all the possible transport modes, along the whole duration of the daytime (in
particular peak and low demand hours) and for each day type (working day, Saturdays, Sundays, public
holidays). The need to estimate the O/D matrix according to these conditions can be complied by a traditional
data collection method (which is designed to guarantee these conditions in terms of places and time
where/when the data are collected). For this reason, the surveys take place usually over a certain period of
time as they are repeated in different places and time to remove the uncertainty which a sample method
normally introduces. When a crowdsourcing initiative is operated to support SUMP data collection, the
volunteer participation of the end-users (citizens and visitors) determines how much data and which kind of
information is collected: for example, it could happen that few trip diaries are notified for an O/D trip which
is (statistically) very frequent whereas more trip diaries are notified for O/D trip which is (statistically) less
used. On the same way, a high number of trip diaries are notified for an O/D trip on a working day but very
few on Sundays. In particular this risk affects the collection of trip diaries for which the whole number of trips
to be estimated is higher: the risk is minor for the questionnaires evaluating the operated services or new
services to be operated as in this case the number of the questionnaires which are statistically needed for
inference purposes is lower. Lower number of filled-in questionnaires achieved by the crowdsourcing
initiative can be use as statistical inference.

According to this consideration, the most promising scenarios for the adoption of crowdsourcing initiative
for supporting SUMP data collection are related to the: 1) ex-ante evaluation of mobility services which are
already operated collected from the customers and citizens (during the demand analysis and the
identification of related gaps); 2) ex-post assessment of the implementation of actions defined by SUMP
(during the evaluation phase of the SUMP itself).

Crowdsourcing tools can be seen as “low-cost” solution which can be more effectively introduce in certain
types of data collection with a two-fold role: 1) to discover some possible weakness of the mobility offer or
new requirements of the mobility demand at a preliminary stage and then better design and implement
traditional data collection surveys (being more targeted these surveys should be easier and faster to be
implement and they should have a restricted number of questions contributing to save time and money for
the management, processing and analysis of the collected data); 2) to act as validation tool of the results of
the traditional data surveys.

Errore. L'origine riferimento non é stata trovata. and Table 4 show in a more comprehensive way the role
of crowdsourcing tools in the SUMP lifecycle and the relation between them and the traditional data
collection tools.
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Figure 1: Role of the crowdsourcing tools in the SUMP stages

Table 4: Mutual relations between the traditional data surveys and the crowdsourcing tools

SUMP EVALUATION PHASE

ROLE OF CROWDSOURCING
TOOLS

TRADITIONAL DATA
COLLECTION TOOLS (SURVEYS,
ETC.)

Ex-ante evaluation

“Low cost” tool for preliminary
evaluation

Wider data collection focusing
on the findings of preliminary
evaluation

Ex-post evaluation

“Low cost” tool for validation of
the findings of the assessment

Key tool for assessment

Nevertheless, the operation of crowdsourcing initiative to support SUMP data collection is still at a
demonstration stage and further piloting actions are required in order to finally assess the real potential of

these tools.

The suggestions to improve the level of usability of data collected through crowdsourcing tools are provided

in Table 5.
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Table 5: Key findings of the evaluation and suggestions for further improvements

ITEM UNDER SUGGESTION FOR FOLLOWING
ESUL F THE EVAL
EVALUATION RESULTS OF THE EVALUATION IMPROVEMENTS
Proper design of dissemination campaign
Amount of .
collected data The amount of data is not directly Invol\{er.nent of stakeholders acting as
able to linked to the efforts produced for multiplier” towards key target groups
guarantee stakeholder engagement and tools
statistical promotion Incentives for the users in order to give them
inference prizes according to the amount of data
provided
Possibility to configure traffic zones in the
Short-hand . .
usability of data Data needs to be pre-processed crowdsourcing tool platform in order to
y before to be used for O/D estimation integrate the data flow from the
collected . . .
crowdsourcing platform to simulation models

4 Guidelines for the implementation

This section provides a selected group of key recommendations provided to Public
Authorities/Administrations and mobility stakeholder for the implementation of the crowdsourcing tools
supporting the data collection for SUMP elaboration. These recommendations come from the outcomes of
the demonstration of pilot actions occurred during the MOTIVATE project and the findings of the evaluation
process and the knowledge/expert opinion of the MOTIVATE consortium.

The recommendations are divided for each step of the implementation of the crowdsourcing tools:
e Design of the tool
e Technical implementation
e Management of the operation (supporting activities, launch and monitoring of results/performance)

e Evaluation of the results compared to the targets

Design of the tool

Technical Implementation

Launch and operation

Figure 2: Implementation stages of crowdsourcing tools
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The recommendations are given under the form: To Do’s or Not To Do’s.

4.1 Design
The key recommendations for the design of the crowdsourcing tools are listed in Table 6.

Table 6: Recommendations for the design of the crowdsourcing tools supporting data collection for SUMP

DEFINE THE OBJECTIVES OF THE INTRODUCTION OF CROWDSOURCING TOOLS

To Do’s:

e |dentify the role of the crowdsourcing tool in relation with the traditional data collection tools
and how to combine the two approaches (according to the indications provided in section 3.3):

o to actas “pre-assessment tool” to better target traditional data collection surveys
o to act as validation tool of the results of the traditional data surveys
o combination of the two approaches listed above

¢ |dentify the type of data to be collected and the services (already operated/new) which could be
assessed through the crowdsourcing tools

e Involve the key stakeholder from the early stage of the process clarifying their role in the design,
implementation and operation stage

e Address properly the design of the technological tool as well as the planning of the actions
required for the launch of the crowdsourcing initiative

e Look at relevant experiences (such as MOTIVATE) to get best practice for the design

Not to Do’s:
¢ Not to replace the traditional data collection tools with the crowdsourcing tools

¢ Not to overestimate the potential of the crowdsourcing tools for supporting data collection for
SUMP

¢ Not to underestimate the time required for the design

INTEGRATE THE FUNCTIONALITIES OF THE CROWDSOURCING TOOL INTO AN EXISTING APP/WEB-
PORTAL ALREADY OPERATED FOR PROVIDING INFO/SERVICES ABOUT MOBILITY TO THE CITIZENS

To Do’s:

e Identify the most promising APP/web-portal to integrate the crowdsourcing functionalities
(based on the number of users among the target groups). Identify the (info)services provided to
the users by the selected APP/web-portal on the top of which the crowdsourcing functionalities
can be developed and more easily

e Define the technical and functional specifications for the integration

e Specify the use case scenarios to be supported by the crowdsourcing functionalities according
to the need of data collection and type of data identified in the planning phase

Not to Do’s:
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e Not to implement the crowdsourcing tool as a stand-alone application: this will lead to enter
into the “market” from the scratch and to possibly fight with other APPs/portals already operated

e Not to define use case scenario which require demanding interactions to the users: the user
must be able to understand the “logic” of the tool and provided functionalities immediately and
to complete the operation of data provision just in a few steps

4.2 Technical Implementation
The key recommendations for the implementation of the crowdsourcing tools are listed in Table 7.

Table 7: Recommendations for the implementation of the crowdsourcing tools supporting data collection for SUMP

SET THE GROUND FOR AN EFFICIENT MANAGEMENT OF THE IMPLEMENTATION IN THE CONTRACTING
PHASE

To Do’s:

e Specify the use case scenarios defined in the design phase in the specifications for the
implementation contracting: this will prevent the generation of “extra-costs” during the
implementation occurring when the operative scenarios to be supported by the crowdsourcing
functionalities are not duly reflected in the contracting package

¢ |dentify intermediate steps for the implementation: this approach will allow a proper monitoring
of the tool development, an effective testing and acceptance process and a smooth operation

e Define the acceptance criteria and the performance indicators to be achieved by the tool for
each implementation step

Not to Do’s:

¢ Not to underestimate the time required for the contracting phase

TAKE INTO ACCOUNT FUTURE EXTENSION OF THE TOOL (to be guaranteed by the implementation
itself)

To Do’s:

e The crowdsourcing tool must be flexible in terms of configuration and administration
functionalities in order to be scaled up to different context and areas

e The crowdsourcing tool must manage different data collection procedures and questionnaires
to be applied in different context or areas

4.3 Launch and operation
The key recommendations for the launch and operation of the crowdsourcing tools are listed below:

Table 8: Recommendations for the launch and operation of the crowdsourcing tools supporting data collection for SUMP

TESTING THE CROWSOURCING TOOL FOR THE SIGN-OFF

To Do’s:
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e Define a two-steps testing procedure: the first to be carried out by a restricted group of tester
(hopefully the technicians/stakeholder involved in the design), a second enlarged to a selected
group of users (representative of the target groups to be addressed in the promotion)

e |dentify and engage the target users which can be involved in the testing more easily
e Define the testing scenarios and the tests to be carried out

e Define the modalities to collect feedbacks from the test users (living labs, etc.)

Not to Do’s:

e No to limit the testing of the crowdsourcing tool to the technicians or people already involved
in the design

e Schedule the release of final version of the crowdsourcing tool (ready for testing) very close to
the planned launch date

PUT IN PLACE A STRONG PROMOTION OF THE CROWDSOURCING TOOL

To Do’s:
e |dentify and engage key stakeholder able to produce a “multiplying” effect for the promotion
e Identify specific promotion channels and modalities for each target groups
e Explore full potential of social media
e Beinnovative in the design of promotion strategies and initiatives
e Explore the role of incentives and prizes

e Plan various repetitions of the promotional initiatives at least at the beginning of the operation
period: if the impacts of the first promotion initiatives towards the target users are lower than
expected, try to understand what is going wrong and find other ways to overcome barriers and
reach the goal

Not to Do’s:
e Not to focus only on traditional promotion channels and initiatives

¢ Not to limit to some the planned actions and wait for results: be proactive

SET AN APPROPRIATE PROCEDURE FOR ON-GOING MONITORING OF THE OPERATION RESULTS

To Do’s:

e Define responsibilities and appropriate timing to carry out an assessment of the results of the
operation of crowdsourcing tool (from the quantitative — amount of data collected — and
qualitative — relevance for statistical inference point of view. Check continuously the data
collected assessing their usability (consistency, statistical relevance, etc.)

e Plan and put into practice corrective actions, if the results do not comply with the target value
of the performance indicators
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5 Conclusions

The evaluation of the crowdsourcing tools supporting the data collection for SUMP which have been
demonstrated in MOTIVATE project has been carried out from three different perspectives: responsiveness
to functional and technical requirements and performance indicators, required actions for launching the
crowdsourcing tools comparing them with the implementation of traditional data collection procedures,
usefulness and potential of the crowdsourcing tools to feed/enhance the data collection procedures for
SUMP development and sustainable urban mobility planning process.

MOTIVATE have demonstrated piloting actions based on key functionalities for data collection (estimation of
0O/D matrix and evaluation of services already operated/assessment of the acceptance of new services and
solutions): these functionalities and the related technical performances are appropriate for the piloting
purpose representing the base for following improvements. These technical improvements focus on two
main issues: the reporting functions offered by the tool (which should guarantee a high level of flexibility
including the possibility to export data to an open source business intelligent module) and the possibility to
decrease the work for manual post-processing of collected data providing an export functionality towards a
suite for simulation.

Comparing the crowdsourcing tool with traditional data collection procedure, the first require low efforts to
be launched even the time for the design (in particular when the crowdsourcing functionalities are integrated
in an APP/webportal already under operation) and the supporting stakeholder engagement and promotion
campaign must not be underestimated. Assessing further the potential of crowdsourcing tool supporting
data collection for SUMP, the piloting actions taking place within the MOTIVATE project have proved that it
is not easy to collect a high amount of data to comply with the requirements of SUMP (need for statistical
relevance) and to replace the traditional data collection procedure. Further piloting actions are required in
order to finally assess the real potential of these tools which are at first stage of implementation: the actual
situation shows that the most promising scenarios for the adoption of crowdsourcing initiative for supporting
SUMP data collection are related to the: 1) ex-ante evaluation of mobility services; 2) ex-post assessment of
the implementation of actions defined by SUMP. The role of crowdsourcing tools can be: 3) to identify
possible gaps or requirements to be fully analysed with targeted traditional data collection procedure
(contributing on this way to decrease the cost and the time to carry out these), 4) to validate the results of
traditional data collection procedure (based on a sample).

A set of recommendations can be identified for guiding future piloting experience: these recommendations
cover the whole cycle of the tool implementation from the design to the operation. For the design it is
recommended to identify in a clear way the role of the crowdsourcing tool and how to combine it with
traditional data collection procedure, to identify the data to be collected and select an APP/webportal
already operated where the crowdsourcing functionalities can be replicated or integrated. The technical
design must specify the use case scenarios and how the new functionalities will be integrated in the already
operated APP/webportal. Primary role for a successful management of the implementation phase is given to
the contracting package both from the technical point of view (specifications as resulting from the design)
and from the contractual (implementation steps, target performance indicators, etc.). An appropriate testing
procedure must be put into practice: this should not be restricted to the people involved in the design and
contracting but extended to a wider group of test users representative of the main target users addressed
by the crowdsourcing initiative. Stakeholder which can facilitate the contact with target users and produce a
“multiplying” effect for promotion must be involved from the design. Promotion must be differentiated per
channels and strategies based on the different target users to be addressed and well embedded in the
strategies of concurrent stakeholder: the promotion must be approached in a pro-active way not limited to
implement what has been decided in the design phase but including also procedures to carry out an on-going
monitoring of the impacts of the promotion and corrective actions, if necessary, such as the implementation
of new strategies and actions.
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1 CITY OF ALMADA

Almada is located on the south bank of the Tagus River across from Lisbon (which is
the capital of Portugal). It includes two cities (Almada and Costa da Caparica),
suburban neighborhoods and rural areas, Almada is one of the 18 municipalities that
compose the Lisbon Metropolitan Region, with 174 000 full-time residents in an area
of 72 km2.

In spite of being mostly urban, Almada still manages to maintain and preserve 25% of
its territory as a natural protected area of great natural richness and biodiversity.
Almada confines with water to the East and North (Tagus River) and to the West
(Atlantic Ocean). Almada’s Atlantic beachfront extends for approximately 13 km and
is a popular leisure destination within the Lisbon Metropolitan Area.

Due to its location in the Lisbon Metropolitan Area and its urban nature, transports
and buildings (comprising services and residential) are the most important sectors in
terms of energy consumption and greenhouse gas emissions in Almada.

Almada has committed to the principles of sustainable development in many ways. In
1998 launched a local Agenda 21 process which in turn led to the City Council’s ‘Local
Strategy for Sustainable and Solidary Development’. Almada has also developed its
Local Strategy for Climate Change and, in accordance with the principles of sustainable
development, joined the Cities for Climate Protection Campaign and ratified both the
Aalborg Chart, also known as the European Sustainable Cities & Towns Campaign, and
the Aalborg commitment. More recently, the municipality has committed to reduce
its greenhouse gas emissions by 80% by 2050, as established by the Paris Declaration
adopted by Almada City Council during COP 21, and to support the global effort to
combat climate change.

The public transport system in Almada is based on the following main components:

— Train, bus and ship services (including ferries), for the commuters from and to
Lisbon and the southern regions.
— Bus and tram services for the transport services inside the Almada area.

1.1 Study area

In order to assess the whole universe of trips to/from Almada, the study area covered
the whole Lisbon Metropolitan Area as depicted in Figure 4.1, due to the fact that
around 40% of Almada residents work in another Municipality, in particular Lisbon and
Seixal. There are also important flows of people from neighboring Municipalities to
Almada to work and visit the beachfront during summertime.
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Figure 1-1: Area covered by Almada pilot city

Regarding the mobility measures decided by the Local Authorities to be evaluated through

the second service of the MOTIVATE platform these are:

1. The online PT Guide for Almada

A useful and handy manual, available online, which gives the best mobility options

to those who already use, or want to use, the wide range of public transport

The Municipality of Almada and the Local Energy Management Agency of Almada,

AGENEAL, have been working with the different collective transport operators to

achieve a better and more efficient articulation between the various modes of

transportation, as a way to improve the service rendered and adequate the needs

of the population.

In order to promote the use of public transport in daily home-work and home-

school trips, to make known the various modes of collective transport available

and to contribute to the promotion of a more sustainable mobility, the first Public
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Transport Guide was launched in 2009 of the Municipality of Almada. It is now
time to present an updated version of this Guide, in digital version.

The Guide provides complete and systematized information on all internal and
external connections to Almada by Ferry, Tram, Rail, Bus, Flexibus, Beach Train and
"Boca do Vento" Lift. The information is organized by public transport mode
containing, for each alternative, the service in the area, the routes, connections,
schedules and conditions for the transport of bicycles. It also includes a PT route
planner to better organize journeys.

The online guide provides maps with the public transport network of Almada and
the main connections to the neighboring territories, as well as the location of
tourist attractions and points of interest to help discover the best that exists in the
Municipality. Available at http://transportesalmada.ageneal.pt

2. The quality of the Public Transport services in Almada

The Municipality of Almada offers a vast and complex transport network, which
encompasses several modes: bus (TST), tram (Metro Sul do Tejo), train (Fertagus
and Transpraia) and boat (Transtejo):

However, the spatial and temporal coverage of the various modes of public
transport is very asymmetric in the territory, subsisting less densely populated
areas of the county, where the offer of public transport is less attractive. According
to the Mobility Survey of 2015, the modal split of journeys in Almada is 47% private
car (PC), 31% public transport (PT), 5% PC + PT, 17% on foot and 1% in bicycle .
However, the tram service introduced in 2008, the introduction of pedestrian
zones in the city center, the development of the Almada Cycling Plan and the
optimization of TP-TP and TP-bicycle intermodality helped to make the Almada
transport system more diversified and competitive.

3. Almada BUS Saude

Almada Bus Saude is a new, flexible and inclusive public transportation service that
allows quick, convenient and safe connection between the Garcia de Orta Hospital,
Almada Health Centers of Cova da Piedade and Pragal, and other public services
in the its area of influence.

Almada Bus Saude has a 6km course (between Largo 5 de Outubro, in Cova da
Piedade, and Garcia de Orta Hospital), marked on the floor with a red line, and has
no fixed stops - passengers can hop on/hop off throughout the entire journey. Just
raise your hand.

Almada Bus Saude circulates every day of the week, including holidays (with a 20’
interval during weekdays, 40’ interval during weekends and holidays).
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While the future Interventions Assessment included:
1. Cacilhas GO real time information panel

Currently, Largo Alfredo Diniz, adjacent to Candido dos Reis Street and where the
intermodal terminal of Cacilhas is located, is the main access of the inland
waterway connection and one of the main entrance doors in the Municipality of
Almada. This terminal is served by several means of public transport, namely the
ferry (Transtejo), bus (Transportes Sul do Tejo) and tram (Metro Sul do Tejo), in
addition to individual car traffic. The organization of this public space makes it
difficult for residents and visitors to apprehend the public transport options they
should adopt, the destinations served, the location of the nearest stop to be used
and the departure/arrival times, something that current bus stops do not provide
properly. These difficulties are especially pressing for potential bus users, given
the proliferation of stops with 25 destinations, 3 career types (Urban, Suburban
and Special) and about 800 daily circulations.

On the other hand, the logistics activities of restaurants and other commercial
establishments at Rua Candido dos Reis, and the congestion associated with road
traffic and uncontrolled parking in its direct surroundings, are factors that strongly
influence the experience and accessibility of public space users (residents, workers
and visitors). In order to respond to these challenges, the Cacilhas GO initiative
integrates the following operations: (i) installation of a real-time Information
panel; (ii) Circulation control and requalification of public space.

Almada City Council and AGENEAL intend to develop a panel with real-time
information on the various modes of collective transportation of Almada. The
Cacilhas GO information panel will be linked to a centralized database, which
stores the necessary information of the service to provide users. This database is
currently available from the TRANSPORLIS consortium (www.transporlis.pt). In
parallel, several actions will be carried out to requalify the public space and alter
the road traffic and parking, in order to facilitate pedestrian and cycling in the area
of implementation of the LVpD Almada, as well as remove the existing obstacles
to the smooth functioning of the activities of logistics and waste collection.

2. The expansion of the MST tram service to Costa da Caparica beachfront

The MST service is an tram that circulates in the municipalities of Almada and
Seixal.

In full operation since November 2008, the MST currently runs about 22 km,
divided into three lines, covering public transport interfaces, commercial zones,
universities and areas of great population density.
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The MST is synonymous with urban qualification. Its construction was used to
revolutionize the central axis of the city of Almada, endowing it with new squares,
public spaces and green areas.

The Municipality of Almada defends the expansion of this transportation system
to the Costa da Caparica and to Trafaria, in addition to the execution of the
following phases already planned, with the connection to Seixal and Barreiro. In
this way, it would constitute an alternative means of public transportation for all
those who annually visit the beachfront of Costa de Caparica, reducing car need.

MST is an environmentally friendly means of transport, since it does not produce
local emissions of GHG.

3. The expansion of the cycling network of Almada

The expansion of the Almada Cycling Network, through the Almada Cycling Plan,
is part of a mobility policy developed by the Municipality, which aims to:

e Diversifying the supply of transport, promoting vehicles with greater
energy and environmental efficiency - agreements have already been
established with some of the transport companies that operate in the
county, in order to facilitate the integration of the bicycle in their networks.
Transtejo users already have a combined user + bicycle pass. Fertagus
allows the free transport of these vehicles to any day of the week, outside
peak hours or in the opposite direction of the large flow of passengers.

e Delineate a policy of effective integration of the bicycle as a smooth mode
of travel - the benefits are clear: reduced congestion, greenhouse gas
emissions and noise, better public space savings, the possibility of
reclassifying these spaces and the health benefits of its users.

e Contribute to the goals of the Kyoto Protocol - in Almada alone, transport
accounts for about 45% of greenhouse gas emissions.

With the Almada Cycling Plan, in particular, the aim is to promote the use of the
bicycle in an urban context of proximity, in short distance travel, associating it with
the public transport network and with collective equipment and green spaces.

1.2 Technological implementation of the

crowdsourcing tool in the city

In the case of Almada pilot case, it was decided to adopt the installation and operation
of the MOTIVATE platform through HIT/CERTH’s IT infrastructure, since Almada City
Council did not have any technological solution with similar functionalities.
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Promotion of crowdsourcing initiative in the city

Short description of methods used for informing the public about the MOTIVATE app
(WSs, LLs, social media, mobility week, etc.). Problems occurred and solutions found

Almada City Council, with the support of AGENEAL, Local Energy management Agency
of Almada, developed a serious of local initiatives for dissemination of the MOTIVATE
app and to familiarize users with its functionalities. The use of social media like
Facebook and Youtube (https://www.youtube.com/watch?v=bQY4LQvDJjY) was
extensively used, as well as flyers, the Municipal Bulletin and the City Council
webpage.

Almada organized a Stakeholder Engagement Workshop during AGENEAL General
Meting in 2017, which happens twice per year. The main objective of this event is to
present to the local/national stakeholders (e.g. public transport operators;
universities; EDP, Portuguese Electricity Company; ADENE, National Energy Agency;
etc.), among other topics, a presentation about the EU-funded projects that are
currently being developed in Almada (in which MOTIVATE project is included), in
order to presenting it to local/national stakeholders.

Figure 1-2: First Motivate Stakeholder engagement in Almada

Almada also organized 2 Living Labs: the first LL, organized in 2017, focused in sharing
MOTIVATE objectives and demo actions internally among different City Council
areas/staff involved in the project,inorderto obtain technical feedback related
to the platform functionalities and supporting ideas for the successful implementation
of the testing phase.
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Figre 1-3: First Motivate Living Lab in Almada

The objective of the Living Lab 2, organized in 2018 for students and researchers in
the Faculty of Sciences and Technologies of NOVA University, was to share MOTIVATE
objectives and demo actions externally, in order to achieve a higher level of
participation and app use from the local community. The focus on the University
population is because they are regular users of the PT system of Almada and highly
adept of social media, which makes them ideal users of the MOTIVATE app. This was
also useful to obtain technical feedback related to the platform functionalities and
supporting ideas for the successful implementation of the testing phase, since part of
the attendees were researchers in the field of sustainable mobility. This was an
informal event, but with good levels of discussion.

Figure 1-4: Second Motivate Living Lab in Almada

Very important for the dissemination strategy of Almada was European Mobility
Week, which is held in Almada since 2002 and has become a staple in the City, with
both national and international recognition (Almada City won the EMW Award in
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2010). In EMW 2018 AGENEAL organized a one day dissemination event in the Faculty
of Sciences and Technologies of NOVA University to reinforce the App use through the
students, with a stand and a demonstration to interested persons.

Figure 1-5: The Motivate platform in the EMW 2018

Finally, in EMW2019 Almada organized its 3" Living Lab and Transferability workshop.
The objective of the Living Lab /Transferability Workshop was to showcase MOTIVATE
platform and the results obtained in Almada to a wider audience, in order to share
experiences and knowledge about mobility Apps because during this event other
technological solutions and Mobility Apps were presented. The outcome of the event
was an exchange of information process with cities, companies and PT operators that
are using applications based on social media and crowd sourcing techniques for
enhancing Sustainable Mobility and SUMP development. The event also included a
Q&A and “hands down approach” to the several Apps presented.

Figure 1-6: Third Motivate Living Lab in Almada

1.3 CROWDSOURCING DATA ANALYSIS
Trips data

In terms of trips data, between 01/01/2018 and 23/10/2019 only 30 trips have been
registered by Almada residents and visitors. Only 11 of the respondents declared their
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gender (all males), and also only 8 declared that they were residents of the city. 33%
of the respondents are car owners.

In terms of modal share of trips, Bus, Car and Ferry were the majority of transport
modes used, comprising 63% of all transport modes.

mBus mCar mMetro mTram mTrain mFerry mWalking mBike mOther

The vast majority of the declared trips were commuting trips, as can be seen in the
chart below.

mWork mShopping and personal care  mLeisure  mBusiness

As expected, most of the origins of the trips are the Municipality of Almada (64%) and
Lisbon (31%). The most common destinations are the same Municipalities of AlImada
(81%) and Lisbon (16%), which is explained with the majority of trips being commuting
reasons (to and from work).

Existing measures evaluation
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Between 01/01/2018 and 23/10/2019, around 15 users expressed their opinion about
the existing measures. The main results of each measure are summarized in the
pictures below. Overall, the Online PT Guide of AlImada and the “Almada BUS Saude”
service got very positive feedback and evaluation, while the general PT service of
Almada was not so well evaluated.

Online PT Guide of Almada

e |sthe information provided updated and accurate?

e Isthe information easy to understand?

e Does the information answer to your needs?

e Does this service help in the increase of Public Transport use?
e Areyou a user of the PT Guide of Almada?

A informacdo fornecida estd atualizada e correta?

A informagdo é de facil compreensdo?

A informacdo responde as suas necessidades?

Esta medida contribui para o uso de TP?

E utilizador do Guia dos Transportes Publicos de Almada?
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Quality of PT service in Almada

e How satisfied are you with the existing coverage of the public transport

network?

e How satisfied are you with the Integration between the different public

transport modes in Almada?

e How satisfied are you with the Information and reliability in the public

transport system of Almada?

e How satisfied are you with the quality and safety of fleet (cleanliness, comfort,

noise, etc.) of the existing public transport system of Almada?

e How satisfied are you with the operating hours and frequency of the existing

public transport system of Almada?

e How satisfied are you with the ticket costs of the public transport system of

Almada?

Cobertura existente da rede TP de Almada

Integragdo entre os diferentes modos de TP de Almada

Informagéo e fiabilidade do sistema de TP de Almada

Qualidade e a seguranca da frota de TP de Almada

Horarios e frequéncia do sistema de TP de Almada

Custos de utilizacdo do sistema de TP de Almada

Almada BUS Saude service

e How useful do you think this service is?

e Does this service respond to your needs?

e How do you evaluate this service in terms of punctuality and reliability?
e Have you used Almada BUS Saude?

Quio util considera este servigo?

Este servigo responde as suas necessidades?

Como avalia a pontualidade e fiabilidade?

Ja utilizou o servigo Almada BUS Saude?
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Future mobility interventions assessment

Between 01/01/2018 and 23/10/2019, around 18 users expressed their opinion about
the future and planned mobility interventions. The main results of each measure are
summarized in the pictures below. Overall, these interventions got very positive
feedback and assessment In the case of the expansion of the Cycle network, that most
users are not frequent bike users, which indicates a strong potential of the
intervention in the dissemination of this transport mode.

Cacilhas GO real time PT info panel

e How useful do you believe that the CacilhasGO initiative will be?
e Will this intervention help in the increase of Public Transport use?
e Will the provision of information be useful for your needs?

Considera que o Cacilhas GO sera uma iniciativa atil?

Esta medida ird conduzir ao aumento do uso de TP?

A informacdo a prestar sera util para as suas necessidades?

Expansion of the tram to Costa da Caparica beachfront

e How important do you think will it be to expand the MST tram to Costa da
Caparica?

e How useful do you believe the MST tram service is?

e Do you believe that MST expansion will motivate you to use public transport
for your trips?

e Areyou a frequent user of the MST?

Considera importante a expansdo do MST até a
Costa da Caparica?

Considera Util o servigo prestado pelo Metro Sul do Tejo?

Considera que a expansdo do MST o motivaria a usar os TP?

E utilizador frequente do Metro Sul do Tejo?

Expansion of the cycle network of Almada

e Do you believe that the expansion of the cycling network will be useful?

e Do you believe that this expansion will motivate you to use the bike more
often?

e Areyou a frequent user of bicycle?
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2 CITY OF RHODES

The island of Rhodes/ Greece is situated at the SE of the Aegean Sea. The island
occupies an area of approximately 1,400 square kilometers and has an actual
population of 115.490 people. Almost 50% of the population resides in the city of
Rhodes in an area of 20,34 square kilometers, no more than 1,46% of the total area of
the island. The municipality of Rhodes is the administrative authority of the island.

The city of Rhodes has a history of 2400 years. The different people who settled in the
island left their mark in all aspects of the island's culture: art, language, architecture.
The Medieval city of Rhodes, built by the Knights of St. John, is one of the best
preserved Medieval Cities in Europe and itis a UNESCO World Heritage Site since 1988.

Rhodes is a popular international tourist destination. The economy of the island is
tourist-oriented. Almost 75% of the active population is engaged in the tertiary sector
and tourism.

Rhodes’s strategy is primarily based on the promotion of the sustainable development
of the area. Therefore, the municipality is actively engaged in the HABITAT Agenda as
well as Local Agenda 21. Furthermore the municipality became a signatory to the
Covenant of Mayors in January 2010 making a commitment to achieve the EU target
of 20% of reduction of CO2 emissions.

“RODA” is the municipal transport company that services the urban and suburban area
of the city of Rhodes, as well as the interurban areas at the west side of the island.
Daily an average of 3.900 kilometres is travelled during winter-time and around 5.400
during the summer. The company annually transports approximately 2.000.000
passengers.

Rhodes is historic city with a unique urban structure. The city centre and the medieval
city are situated at the northern edge of the island. The entire major port
infrastructure of the island is situated within the city’s limits at the southeast
waterfront area. There are only two road arteries with limited geometrical
characteristics that connect the residential areas and the rest of the island to the city
centre, resulting to major traffic congestion a while before approaching the city and a
traffic confusion in the city and the city centre especially during the tourism season
when the population of the island is at least doubled. Moreover Rhodes, as most
medium sized Greek cities, has high percentage of car ownership and ineffective
public transportation system.

While several traffic studies have been conducted for the city, the last one a few years
ago, none of them has ever been fully implemented. Sustainable mobility measures
are developed and implemented fragmentary in the city while there is not an overall
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SUMP. The fact that the legal framework in Greece doesn't guarantee the citizens
participation in public policies, results to locals often being conservative to changes in
the urban environment and defend, sometimes successfully, the status quo.

There is planning for sustainable mobility measures such as the creation of peripheral
parking bays so as to approach the city centre by foot, bicycle, or mini bus and the
construction of a cycling network. The peripheral highway of the city is under
construction. Rhodes has currently installed a public bicycle sharing system and has
invested on the construction of waterfront pedestrian roads in the city centre so as to
facilitate pedestrians. A real time traffic information system (DIAVLOS) is also
developed. The municipality of Rhodes has recently obtained funding up to 60.000€
from the Green Fund in order to develop a SUMP.

The SUMP of the city should deal with its unique urban structure and the seasonal
variation of population, propose/develop strategies that promote sustainable mobility
and motivate citizens to adopt new mobility patterns and measures.

The city’s effort currently is to increase the use of public transport. Mainly by
integrating three (3) projects (DIAVLOS, MOTIVATE, EY-KINHZH) the city of Rhodes has
developed a mobility center available through web at mobility.rhodes.gr and by
mobile at RHODES PUBLIC TRANSPORT where real time information for traffic and
public buses is provided. The information is also projected within the buses and at the
bus stops.

2.1 Study area

The study area covered the whole island, as depicted in the Figure below.

l@ @ MOTIVATE  APXIKH KYKAO®OPIAKH ENHMEPQIH MMM EXEAIAIMOX TAZIAIOY [

Figure 2-1 Rhodes study area
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2.2 Introducing the mobile app “Rhodes Public
Transport”

Rhodes pilot lies in the third scenario described in section 2.3 of the current
deliverable. The Municipality of Rhodes developed a new mobile application the

“Rhodes Public Transport". The mobility application for android and ios uses the API
of MOTIVATE platform and includes all the functionality of the questionnaires. The
crowdsourcing functionality evaluates the existent ITS system and also the new
system, developed within the MOTIVATE project.

The developed mobile application is available at these URLs (iOS):
https://apps.apple.com/us/app/rhodes-public-transport/id1451318391 and for
Android at
https://play.google.com/store/apps/details?id=gr.noveltech.cityguide.motivate The

new platform offers real time information for traffic events, public buses routes,
estimated time of arrival for all bus stops, city guide for the Rhodes island and also it
is integrated with the MOTIVATE platform.

The “Rhodes Public Transport” application informs citizens, drivers and passengers in
real-time on current traffic conditions and traffic events as well as information related
to the Public transport in the Municipality of Rhodes. Moreover the application can
perform a trip planning combination of Public transport and car as well as seeing
estimated bus arrival times at stops.

In case that device has GPS, the application can communicate with it to read the user's
current location to use it as an input parameter when searching for information.

More specifically, the application provides the following functions:
v Route Information
v’ Traffic Conditions
v" Travel Planning
v" Combination of Public Transport And Car

v" Rhodes City Guide
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Integrating the MOTIVATE platform in the “Rhodes Public Transport” mobile app

The MOTIVATE platform was implemented as an extension of the existing platform of
DIAVLOS and incorporated the following (new) systems:

v" Control Centre (C.C.). It is the existing C.C., which incorporates the following
applications:

o Application of management and monitoring of public transport vehicles
with passenger information capabilities.

o Application of time travel estimates to public transport routes.

o Application of an information system interface with the existing
website of Diavlos project.

v" Application of management and monitoring of public transport vehicles with
passenger information capabilities. Existing vehicle telematic equipment and
existing electronic signs were interconnected with the fleet management
application to provide passengers with information on expected bus arrival
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times at the associated stops. Communication of existing equipment and
application is ensured through GPRS technology.

Permanent Traffic Recording Stations. The two new permanent traffic data
stations were installed as an extension of the existing permanent data traffic
stations and collect traffic data for 365 days a year, which is sent in "real" time
via GPRS technology to the software available at the Municipal C.C.

Bluetooth Stations. The eight new Bluetooth stations are collecting the
relevant data for 365 days a year, which are sent in "real" time via GPRS
technology to the route estimation application installed at the Municipal JS.

Route time estimation application. The Route Estimator app collects data from
Bluetooth meters to calculate travel times on monitored routes and then
distributes these estimates to other platform applications.

Implementation of an information system interface with the existing website
of Diavlos project. The actual interconnection concerns only the arrival times
of buses at bus stops and timetables and nothing more than the existing
system.

Mobile application for traffic conditions and bus arrival times. The mobile
application is specially designed for access to smart phones (Android, 10S),
providing a user-friendly graphical interface to obtain information on the
current state of the Rhodes road network and estimated bus arrival times of
Rhodes public transport company on the stands. Current traffic information is
derived from the existing traffic management application, while information
on estimated bus arrival times is based on the fleet management application
installed under this project. All relevant information is collected through a
GPRS network and appropriate interfaces from the relevant applications.

Integrating the MOTIVATE platform in the “Rhodes
Public Transport” mobile app

The new mobile application (Rhodes Public Transport) uses the APl of the MOTIVATE
platform. The use of this API, enables the user to use all the MOTIVATE platform
functionality embedded in the mobile application. The user can fill in all the
guestionnaires of MOTIVATE platform and also can evaluate the existent traffic
management system of Rhodes
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Promotion of crowdsourcing initiative in the city

The municipality of Rhodes invested a lot of effort in communicating the project
through several events. The motivate team of the city of Rhodes, held or participated
at the following events to inform the public about the MOTIVATE app.

e Stakeholder Engagement Workshop, 24/4/2017, Rhodes

e 1st Living Lab 25/9/2017, Rhodes

e 2rd Living Lab 19/06/2018, Rhodes

e Living Labs at schools 11-05-2018, 07-05-2018 and 17-05-2018
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e “World Tourism Day” 29/09/2018, Rhodes

e 3rd Living Lab 30/01/2019, Rhodes
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e Technical meeting project EY-KINHXH, 28-03-2019, Limassol, Cyprus
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e Conference “Transport and tourism” 04/09/2019, Rhodes

.

e 4th Living Lab 16/10/2019, Rhodes
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All events were also communicated through the municipality’s website,
www.rhodes.gr. Several articles were published at the local papers and websites.
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Furthermore leaflets and thematic folders where designed, printed and distributed at
events and at the information desks of the municipality.

2.4 CROWDSOURCING DATA ANALYSIS

The testing period in Rhodes included high and low season. Data collected dealt with
residents/tourists’ trips, preferences and evaluation of the existing mobility and info
mobility services. The data collected have been processed and the relevant findings
have been used for obtaining two sets of information, regarding i) needed
improvements of mobility services; ii) needed improvements/changes on the quantity
and type of information provided by info mobility APP. Results of these analysis are
presented in the next paragraphs.

Trips data

3482 trips where recorded, 68% of the users where male and 44% female
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Existing measures evaluation
The services evaluated where

a)“Quality of public Transport Services” and the b)Traffic Information System of
Rhodes (DIAVLOS) and c) the newly developed Real Time Public Transport (PT)
information system of Rhodes.
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Quality of Public Transport Services

Rhodes. Measures Evaluation

Parameters

How satisfied are you with the existing coverage of the public transport network?

How satisfied are you with the Integration between the different PuT modes?

How satisfied are you with the Seamless transportation?

How satisfied are you with the Information provision (in Bus stops. web site. telephone) in the PuT system?
How satisfied are you with the Reliability of services of the PUT system?

How satisfied are you with the quality and cleanliness of fleet (comfort. noise. etc) of the existing PuT system?
How satisfied are you with the quality of infrastructure (bus lanes / bus stops / train and tram stations) of the existing PuT system?
How satisfied are you with the frequency of the existing Pi tem?

How satisfied are you with the safety of the existing PUT s

How satisfied are you with the staff behaviour of the existing PuT system?

How satisfied are you with the fees of the existing PuT system?

How satisfied are you with the period of operation of the ting PuT system?

How satisfied are you with the effectiveness of itineraries (trip duration)?

From To
Date 01/11/2016 | BB Date 27/10/2019 | B

Quality of Public Transport Services

How satisfied are you with the existing coverage of the public transport network? -

CITIZENS
18

69.2% of Users E-

Users Evaluated VISITORS Cars Owners
8

30.8% of Users E.

More Info® More Info®

# Assessment % # of Users ~

E] versna_23_07_2018jpg EVNHEPWTIKG AZAT....pdf El Afpos POSoU_31_.jpg Mpofoir dhwy x
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26 users evaluated the Quality of public transport services. Some of the questions and
their answers are listed below :

How satisfied are you with the existing coverage of the public transport network?
26,90 % answered “average”

How satisfied are you with the Integration between the different PuT modes?
30,80% answered “Poor/Not Acceptable/Bad/Not Existing”

How satisfied are you with the Seamless transportation?

29,20% answered How satisfied are you with the Information provision (in Bus stops,
web site, telephone) in the PuT system?
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How satisfied are you with the Information provision (in Bus stops, web site,
telephone) in the PuT system?

30,80% answered “Poor/Not Acceptable/Bad/Not Existing”

Radiol - Listen Live 41 X Ewepyopeve: (69) - info.eyk X | & e-press - Google Drive x BuupaTikd spyaoTripo yio X Measures - MOTIVATE x - x
XOpEV o p: g s Ve v

&« C @ motivate.imet.gr/Pages/MeasuresManagement B & °

Traffic Information System of Rhodes (DIAYLOS)

Rhodes. Measures Evaluation

Parameters.

Is the information provided updated?

Is the information accurate and relevant?

Is the information easy nderstand?

Does the information er to your needs?

How much does thi m help in the relief of the City from traffic pressure?
Is the m

Does the system help you shift to sustainable medes of Transport?
How frequent user of the DIAYLOS are you?

City. @ Rhodes v Measure @ Traffic Information System of Rhodes (DIAYLOS) v h 4

;r;.: 01/11/2016 | B8 DT;E 27/10/2019 | B
Traffic Information System of Rhodes (DIAYLOS)

Please read the following questions and express how much do you agree with each of them (where one star “Not at all” to seven "Alot™

Is the information provided updated? -

CITIZENS
28

Users Evaluated VISITORS Cars Owners
]
o
More Info@ More Info@ ZEeEilERE More Info@
#  Assessment % # of Users
Poor/Nat Acceptable/Bad/Not Existing h - W Y 189% 7
2 | Medium Performance/Acceptance h - .l 135% 5 .
[Cl verena_23_07_2018jpg EVNUEPWTIKG ASAT..pdf E Afpog PeSou_31_..jpg ™ Mool ehwy X

H £ NMinkTporoyRoTe £5 yia avadiTnon

37 users evaluated the Traffic information system of DIAVLOS. At the question “Is the
information provided updated ?” 18,90% answered “Poor/Not Acceptable/Bad/Not
Existing”
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Real Time Public Transport (PT) information system of Rhodes

Rhodes, Measures Evaluation

Parameters.

Is the information provided updated and accurate?

Is the system easy to use?

Does the information answer to your needs?

Does the system help in the increase of Public Transport use?

Are you a user of the PT information system of Rhodes?

From To
Date 01/11/2016 | BB Date: 27/10/2019 | B

Real Time Public Transport (PT) information system of Rhodes

Please read the following questions and express how much do you agree with each of them (where one star “Not at all” to seven “A lot™

Is the information provided updated and accurate? -

CITIZENS

VISITORS
20

Users Evaluated Cars Owners

=]
i —

1% |56
More Info® SUACIEESE

More Info® More Info@®

# Assessment % #of Users
1 | Poor/Not Acceptable/Bad/Not Existing | | 22% 1

2 | Medium Performance/Acceptance i N 67%

3 | Mot Satisfactory .Y 89% 4

4 | Average A W Y 133% [

45 users evaluated the Real Time Public Transport (PT) information system of Rhodes.
At the question “Is the information provided updated and accurate?” 42,2 % of the
users answered “Very Good/Very Acceptable”

Future mobility interventions assessment

The future mobility service evaluated was the Public Transport Information System of
Rhodes.
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Public Transport Information system of Rhodes

Rhodes, Future Interventions Assessment

Parameters:

How useful do you believe that a PuT information system will be for the passengers?
How much will this system help in the increase of PuT use?
Will the provision of information through mobile app be useful for your needs?
Will the provision of infermation at the bus stops be useful for your needs?
?

Do you think that you will use the systs

;’:,: 01/11/2016 | BB DT:;Q 27/10/2019 | B m
Public Transport Information system of Rhodes

The city will develop a real-time public transport information system. where information will be available to customers about the current status of vehicles (buses). including
predictive arrival times. Customers will be able to view the information via mobile App. website and when available on Public Information Display System at the bus stop.

Please read the following questions and express how much do you agree with each of them (where one star “Not at all” to seven "A lot™

How useful do you believe that a PuT information system will be for the passengers? -

CITIZENS
33

VISITORS
8

Users Evaluated Cars Owners

195% of Users E_

More Info@ More Info@ More Info®

# Assessment % Apyhure: (HTIA)
MhnktpoAdyio Hvwpzviy Mohmagy

[E verena 23 072018jpg ~ EVNUEPWTIKG AZAT...pdf E aduoc Pesou31_dpg A Tia eva) petall peBoduwyRpnholyiie mar otexo

dows-To whriktpe SlagTripaTos,
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41 users evaluated the Public Transport Information System of Rhodes. At the
guestion “How useful do you believe that a PuT information system will be for the
passengers?” 58,50 % of the users answered “Very Good/Very Acceptable”
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3 THE PILOT CITY OF SIENA

As the Tiemme Mobile App covers the whole area served by Tiemme, the new version
of the App (upgraded with MOTIVATE functionalities) was published on the whole area
too. Nevertheless the proper piloting of the App as crowdsourcing tool to support data
collection from users to enhance service optimization and re-planning (inside Tiemme)
and for contributing to the SUMP mobility datasets (outside Tiemme) was carried out
in the Siena city (which is one of the main four cities served by Tiemme): the activities
supporting the crowdsourcing initiative was focused in this city (according to the
MOTIVATE project objectives). In the following a brief description of Tiemme is
provided in terms of covered area, type of offered services, key figures on Public
Transport offer and ITS operated: then some details are provided about the city of
Siena and the peculiarities of the pilot compared to the others of the project: finally
the Tiemme Mobile App is introduced as technological background for the
development of the crowdsourcing tool demonstrated in MOTIVATE project.

3.1 The area served by Tiemme

Tiemme Spa was born in 2010 as merging of 4 former Public Transport Operators:
Train, LFI, ATM and RAMA operating the bus services in Southern and Eastern area of
Tuscany Region.

Into details Tiemme SpA covers the area included in the Provinces of Siena, Arezzo,
Grosseto and Val di Cornia area (rural area surrounding Piombino in the southern area
of Livorno Province) (see figure below) for a total of around 13.000 sqKm.

La Spezia

Bologna

L | > < Faenza
BISTOL &

LUCCA .L)u
” 0, O s O s, O g O,
Viereodo ' 7 Montagcates \

da O )
PISA Empoli FIRENZE

LIVORND ©

Figure 3-1 Area covered by TIEMME
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The geographical area served by Tiemme consists in a number of medium/small urban
areas (Siena, Arezzo, Grosseto between 70.000 and 80.000 inhabitants and Piombino
— 30.000 inhabitants), smaller urban areas (Poggibonsi, Colle Val d’Elsa, Chianciano,
Chiusi, Cortona, Arcidosso) and small villages dispersed in the rural area.

Tiemme operates bus services including:

e urban and interurban services (regulated under the service contracts signed with
the Tuscany Region administration);

e Demand Responsive Transport service (on-demand) in some peripheral areas
around Siena;

e school services and Park&Ride service (contracted by the Municipalities);

¢ rental services.

Tiemme carries out also supporting activities for bus operation as maintenance of the
vehicles, sub-contracting of services and externalization of activities, administration
and corporate (staff management, purchasing, accounting, ecc.).

Tiemme SpA operates 34 millions km/year for about 40 millions of yearly passengers.
The fleet is 700 vehicles, the employees are about 1050 (including administration,
service control and management, drivers, maintenance, administration/accounting,
etc.). The total turnover is about 90 millions Euro.

Based on these figures, Tiemme is in the ten biggest Public Transport Operators in
Italy.

Tiemme operates a wide range of ITS supporting the services operation as indicated
in figure below:
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Figure 3-2 - ITS operated by Tiemme

E-ticketing system includes contactless smart card (subscriptions and e-purse), chip-
on-paper (multitickets), SMS, QR code and bank card under demonstration in the
urban area of Grosseto and on the line connecting Siena and San Gimignano.

A mobile APP “TIEMME Mobile” (iOs and Android version) is available for all end users
of PT providing information on PT services (such as stop points, departure times,
routes, journey planning, ticket purchase, news, location-based access to information,
QR code interaction at stops and download of timetables).
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3.2 Siena area

The city of Siena is located in the Tuscany
Region in central Italy and it is one of the
nation's most visited tourist attractions,
with more than 4.000.000 tourists per year
with high level of permanence, mainly
concentrated during the spring and
summer seasons and staying in the area for
an average of 3 days.

Siena is a mid-sized historical town declared
by UNESCO a World Heritage Site and
world-wide known for the "Palio", the
annual historic horse-races that take place

on 2 July and 16 August. Siena is also home Figure 3-3 - Tuscany Map and

Siena location
16.000 university guests. Within an area of 119 Source: discoverTuscany

to one of the oldest Universities in Europe with

km? the city counts around 54.000 inhabitants?

(density of 455 inhabitants/km?) and more

than 13.000 commuters per day (71% for working reasons and 29% for studying
reasons?).

The overall Siena Province instead counts 267.000 inhabitants and around 160.000
cars with an average of 1,7 / family, meaning 640 cars every 1.000 inhabitants.

Siena town is characterized by a wide historical area (a part of this is pedestrian), a
network with narrow streets and high gradient and more than 750 shops in the inner
city centre, administrative and bank offices, university structures, cultural and
historical sites.

Figure 3-4 — Pictures of Siena: Image of the Palio (left side) and view of the historical
centre (right side)

1 https://www.tuttitalia.it/toscana/88-siena/statistiche/popolazione-andamento-demografico/
2 https://www.osservatoriopums.it/siena
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The tourist flow generates a
strong pressure on the city
mobility with a total number of
nearly 30.000 tourist buses/year
(with peaks of 280 buses/day)
and 500.000 private cars per
year.

Since the sixties, a large
Pedestrian Area was realized,

representing the first Blue Zone

Figure 3-5 - Main Square in Siena City Centre

of Europe. In the historical center
the RTZ (Restricted Traffic Zone)
area with an extension of 1.74 sg.km was operated with a specific admission and
access regulatory policy admitting different user categories (resident people, freights
vehicles for the delivery service, tourists direct to the hotels).

The city is well equipped with different infrastructure and technological systems,
including Integrated Parking Management, Touristic Bus Parking Management,
Automated Access control to the RTZ with enter/exit portals, , Traffic information
based on (VMS) Variable Message Signals, on-line traffic and environment data
collection infrastructures, etc.

Public Transport Services in the urban and surrounding area of the city are operated
by Tiemme, In the urban context of Siena, TIEMME operates 14 lines. The number of
buses that every day exit from depots for the urban service are around 60, the yearly
Kms travelled are 4 Million and the number of yearly passengers is around 10 ml. All
bus stops in the city of Siena are equipped with info-panels providing real time
information. Short vehicles are used for the operation of the city lines travelling in the
narrowest street of the historic center.

Figure 3-6 - Tiemme Small Vehicle for Siena inner center service
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A DRT service which serves a part of the suburban area of the city is also operated only on
working days.

The general transport policy is based upon the concept of sustainable mobility and is
defined by the PUM (Plan for Urban Mobility) and by the PGTU (Plan for Urban Traffic)
which represent the short-medium term instruments for mobility planning, providing
the general rules for mobility planning, viability measures, the organization and
development of public transport network. A preliminary report on SUMP guidelines
and principles was elaborated in November 2015 and the City Council decided to
develop a SUMP in February 2016. A tender for contracting the elaboration of SUMP
was published in February 2017 and a first release of SUMP by the awarding contractor
was provided to the Municipality in December 2017. Consultation activities and SUMP
refinement were performed until December 2018 and the City Council has planned to
conclude the SUMP definition in February 2020.

MOTIVATE crowdsourcing approach has allowed the collection of a series of data
(residents/tourists trips, O/D, preferences and evaluation on the existing mobility and
info mobility services) which represent useful information for planners and PT
operators to understand which could be possible improvements of the mobility
services.

3.3 The peculiarities of Siena pilot and Tiemme
involvement in MOTIVATE

The MOTIVATE pilot experience in Siena can be considered the demonstration of the
possible contribution a Public Transport Operator (such Tiemme) can provide to the
Public Administrator for SUMP development bringing data about Public Transport and
exploring the use of crowdsourcing initiative to enhance the data reported by
operated ITS (i.e. AVM for the assessment of service performance, e-ticketing for the
number of passengers, etc.).

It has to be underlined that the MOTIVATE pilot site in Siena has two main
peculiarities:

1) It was not led by a Municipality as for the other MOTIVATE pilot cases, but by
a Transport Operator. The pilot was therefore focused mainly on the
perspective of the PT_services: all data collected through the new
crowdsourcing functionalities implemented in the info-mobility App primarily
served to analyse which PT service could have been improved besides
providing also useful indications for Sustainable Urban Mobility Plan;

2) acommercial company info-users APP (Tiemme Mobile) was already operated
by Tiemme before the starting of the MOTIVATE project.
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3.4 The Tiemme Mobile App

The company APP, optimised for both smartphone and tablet and available on
Android and iOS platforms, provides transport and services information to all the users
of public transport services operated by Tiemme. In the following a brief introduction
to the Tiemme Mobile App is provided; the description will be detailed later on. End
users’ services are accessible from the main screen (from bus journey planner to
scheduled/real-time info (stop points, departure times, routes), from news/info about
service operation (i.e. lines diversions, service disruptions,

strike, etc.) to tickets/subscriptions purchase (QR code, SMS)

from fines payment to booking of special services.No

registration is needed to use the App.The APP provides location-based access to
information (visualization of nearest stops, selected by user terminal location by
GPS)The APP is multi-language (ltalian/English for publication) then extendible to
other languages.

PT

@ 7 i %@ 17:35
KD Toome / Line info

Trip planner

(=} >
Search for /Fer{ate Pianifica Linee
viaggio
Bus stopsinfo ¢
) 2 %

(real time and Planned
News Sito web Biglietti/
Abbonamenti
News ﬂ

Ticket Giglio

Pagina
facebook

Ticket purchase
TiCCO, SMS

Link
toweb site

Figure 3-7 — Tiemme Mobile APP before MOTIVATE project

Siena, among the other MOTIVATE sites, represents a specific case involving the
implementation of MOTIVATE functionalities in an environment already equipped
with a real used APP, situation that is common to different European and
Mediterranean SM towns.

Moreover, the Siena site is relevant for understanding also the level of technologies
and complexity involved to replicate MOTIVATE functionalities on an existing APP and
then integrating it with MOTIVATE platform in order to share the collected data.

The figure below shows the modules of systems (AVM) and modules needed for
providing the related time and scheduled PT services (when real-time info are not
available for technical and/or operational reasons) to the users by different media
channels including Tiemme Mobile app.
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Figure 3-8 System architecture to feed TIEMME MOBILE

Within MOTIVATE, Tiemme Mobile app has been enhanced and enforced with new

crowdsourcing functionalities dedicated to:

- travel diary related to the use of PT service/lines by the tourist/citizens,

- evaluate the operated services (lines), in terms of frequency, time coverage,
connections options, etc.;

- evaluate the APP in terms of usability, reliability, etc.
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Mobile App as
replication of

As already indicated in chapter 4, the presence of TIEMME MOBILE APP managed by
Tiemme allowed to replicate the new MOTIVATE functionalities rather than

developing a completely brand-new APP. Siena
pilot therefore lies in the second scenario described
in chapter 2.2 above: MOTIVATE functionalities
were thus implemented “from the scratch” in the
existing APP. There were several reasons behind

this choice:

avoid promoting another APP at city level
as this could have created possible
confusion and misunderstanding for the

end-users;

avoid duplication of efforts for technical

development and marketing,
communication activities;

optimize promotional activities building on
the past promotional campaigns;

having a greater leverage, taking advantage
of Tiemme Mobile APP users as potential
users of MOTIVATE functionalities.

M. Pallari — Tiemme IT
responsible

“The new functionalities for collecting
feedbacks on PT services and APP itself
were developed according to the same
design used for MOTIVATE platform but
implemented as improvement of the
existing Tiemme Mobile APP. This
facilitated the usability and help to not
generate confusion between two
products. From our experience, it is
preferable to avoid the integration
between two different systems, in this
case, the Tiemme Mobile APP as data
collecting interface and the MOTIVATE
platform. Moreover, Tiemme Mobile
APP was already interconnected with a
background module easily expandable
for allowing to collect, store and report
users’ feedbacks”. Then data will be
shared “off-line” by the two platforms
using MOTIVATE “cloud” functions

This scenario is also useful for transferability purposes: in fact, many other cities are

operating existing APP/web portal for users’ information (city APP, PT company APP,

tourism applications, etc.) and they could be interested in developing the MOTIVATE

SIENA pilot case as

a specific reference
scenario for

transferability
________________ 1 to manage the different areas of services covered by Tiemme.

crowdsourcing tool, starting from the experience of Tiemme.
MOTIVATE functionalities were thus replicated on Tiemme
Mobile APP, adapted to the functionalities and operational
scenarios already supported by Tiemme Mobile and designed

The technical implementation, the operational procedures, the interactions with the
end-user and the collected data are adapted to functional specifications and data
follow of the existing APP: Tiemme Mobile APP is connected to a back-end module

(in the Tiemme Mobile platform). The back-end module of Tiemme Mobile platform

stores the data collected by the APP front-end interface. The back-end module of

Tiemme Mobile guarantees that data collected can be published through webservices

that can be read by external systems due that the data format is based on standards

(SIRI, MOTIVATE “cloud” functions, etc.).
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Therefore, the operational steps undertaken in the MOTIVATE project at Siena site

level were the following ones:

>

>

Y

A\

Y

design of the new functionalities (travel diary, evaluation of existing bus
services (lines));

definition of the modalities of data exchange flow between Tiemme Mobile
APP and MOTIVATE platform (travel diary data in particular);

integration of the new MOTIVATE functionalities in the Tiemme Mobile APP;

upgrade of the components of Tiemme platform (APP User interface, APP
module for data processing and local data storage and back-end module for
data storing, data reporting and transmission to external data sources);
release of a beta version;

organisation of lab testing and focus groups with specific users for testing the
new version following the methodology set by MOTIVATE;

publication on the market Android and iOS in order to make the app
downloadable by the users;

periodic initiatives of APP promotion with spotlight on “MOTIVATE”
organization of dedicated local workshop and/or living labs as indicated in the
MOTIVATE project to present the new version;

final improvement and revamping of the app in terms of usability and graphics;
continuous monitoring of collected data;

evaluation of the role/potential of data in optimization/improvement of PT
service planning process (qualitative analysis — relevance for stakeholders);

The functions to upgrade Tiemme Mobile APP were the following:

Travel diary
Public Transport Lines and Tiemme Mobile APP evaluation
Transmission to MOTIVATE platform of data collected by Tiemme Mobile

The figure below shows the functionalities deisgned, implemented and added to the

existing Tiemme Mobile App. These new functions are shown in blu box.
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Figure 3-9 — Tiemme Mobile APP with the new MOTIVATE functionalities (in blue)

Travel diary

The real-time information on arrival time of buses at bus-stops was the base for the
Travel diary function. This functionality proved to be the most used by end-users
basically for knowing the real-time information on bus arrival at the stop.

The bus stop is also fundamental to estimate an O/D matrix for Public Transport.

Considering the above, it was decided that the real-time function could have been
used to link the travel diary function in a friendly way for the user. In fact, once the
user selects a bus stop to access real-time info, the origin point of the trip is
represented by this selected bus stop. The APP then presents the list of next stops to
be selected by the user (if the user does not select any stops, the final destination of
the trip is assumed as trip destination by default).

Each trip is registered separately:

Bus stop code — estimated trip origin

Time when the trip is started

Line/Trip code — estimated line used by the user

Bus stop code — trip destination

Therefore, there is a simplified interaction to manage the functionality for travel
diaries collection: data can be reduced at origin bus stop, route/line, destinations bus
stops: this is enough if we are looking at trip diary from the perspective of Public
Transport (transport mode is the bus, network is the bus network) The APP stores the
line number selected by the user when he accesses to real-time information and he
select the line.
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Evaluation and assessment functionalities

The evaluation and assessment functionalities concerned a
series of questionnaires that Tiemme Mobile APP users can
access to evaluate:

- The App itself Evaluation

- The bus lines

App Evaluation

The evaluation is simply done by answering each question Line Evaluation
with a star rating system: Mobility Intervention Evaluation

Close

Level of Satisfaction

* = Not satisfied at all
% % % % % % = Fully satisfied

Figure 3-10 Evaluation and
Assessment Functionalities

The questionnaires on the evaluation of the bus lines have the following objectives:

» Collect specific data to enhance traditional customer surveys

» Improving the traditional customer surveys, moving further to a more
continuous process than the current adopted one (based on periodic
surveys).

The questionnaires on the evaluation of the APP have the following objectives:

» Collect specific and relevant data to improve/change the quantity and type of
services/information provided by TIEMME APP;

» Reinforce the quality of TIEMME APP with new functionalities or specific
solutions to answer to users’ needs (i.e. enhancement of user experience,
easiness of interaction, simplified interface, improved layout/graphics)

Data exchange between Tiemme Mobile Platform and MOTIVATE platform
Once the Tiemme Mobile APP back end was integrated with MOTIVATE cloud
functions ,data exchange between the two platforms was enabled.

Cloud functions supports the webservices the MOTIVATE platform is able to expose
and share with third party interfaces in a reading mode. Webservices allow data
exchange between MOTIVATE platform (and, in particular, its repository) and Tiemme
Mobile APP. The data transmission procedure is from Tiemme Mobile platform to
MOTIVATE platform.

Thus, the repository of MOTIVATE platform collects the data gathered by the
MOTIVATE APP.
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New version of the APP

Tiemme started working on the overall restyling of the APP in the second half of 2018
in order to attract more users. The need to improve the graphics and enhance the user
experience was identified through multiple processes: focus group, expert assessment
and also the results of the MOTIVATE questionnaires. During the first quarter of 2019,
a new demo version of the APP was available. All the “graphic” of the APP was re-
designed and all functionalities (travel diary and evaluation questionnaires included)
have been maintained, ensuring a long-term perspective to MOTIVATE functionalities,

also after the end of the project.

Inteme® ] &S
(@luoTvare

Trip Planner

(BUS)

Home

Plan your trip »

Stop points

Real-
time/Planned

transit times
News

Buy online

Ticket purchase
Fines payment

Buy sms ticket > QR Code, SMS

Siena-Grosseto-Fiumicino

Evaluation

Preferences

Figure 3-11 — New demo version of Tiemme Mobile
APP
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3.6 Web portal

Tiemme operates the MOTIVATE platform (web interface) as webportal for data

collection as it was not efficient to replicate the MOTIVATE functionalities on the
company website.

For this the MOTIVATE platform was configured as indicated in section 2.1:
o Creation of main cities served by Tiemme (Siena, Arezzo, Piombino,
Grosseto)
Updating of city boundaries
Translation of text (static and dynamic) in italian
Link configured from the company website to the MOTIVATE platform
(web)
The following map depicts the boundaries of the Siena area (as an example). The area
was identified and configured considering that Tiemme service cover both
urban/suburban and rural area around Siena.

© Cities Boundaries-MOTVATE X 4 - O X
€ C @ motivateimetgr/Pages/CitiesBoundaries & % e :
By using this website you allow us to place cookies on your computer. They are hamiess and never personally identify you. Continve
@MOTWATE Home  Services v  Dashboard  DataManagement v  About v  Admin v 8SG @ Logoff Q
D

DATAMANAGEMENT ~ CITIES BOUNDARIES
Siena g
Tirtenia line e Furlo =
Mappa  Satellite N \ e i
Livomo E 7y
Mon Jesi
San Arezz0 e d
E3 Castello
 seass |
Rosignano Volterra &3
Solvay Monton
Fabriano
Cecina Umbertide Em
Cortona
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Bibbona aldo T
Parco
Regionale Em
_del Lago Perugia
rasimeno
Isola 475
Cip € B2
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(/] X o Foligno Pa'::)d Ly
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Figure 3-12 — Study area of Siena pilot
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Promotion of crowdsourcing initiative in the city

As one of the largest PT operator in Italy, Tiemme has always given a specific attention
to the promotion of its services. Before the beginning of MOTIVATE project, Tiemme
Mobile App already counted 15.000 active users since 2014.

During MOTIVATE lifetime, Tiemme organized 5 events in total, two workshops and 3
living labs. Here below a short summary of the approach and methodology used for
each of them:

- The first Living Lab was held in

Tiemme headquarter in Siena on the
9th of May 2017 involving Tiemme IT
and marketing/communication staff

"ROJECT

et imthe

and a restricted audience of selected
technicians (from a PT Operator
providing end-users services on APP
platform and from Siena University
working on IT and APP development) *
that could have validated the solutions

Figure 3-13 Tiemme 1% Living

defined for the upgrading of Tiemme

Mobile APP to MOTIVATE purposes and functionalities. The format of the
event was a brainstorming discussion on different use case scenarios allowing
to collect MOTIVATE data (travel diaries, evaluation of the service, evaluation
of the APP) with a simplified interaction required to the users according to the
functionalities provided at the time by Tiemme APP.

The results of the discussion gave useful insights for the further development
of the new functionalities of the Tiemme Mobile App.

a Stakeholders’ Engagement Workshop, an awareness-raising event aimed at
promoting and informing stakeholders about the MOTIVATE project and its
objectives was organized in Siena on the 10th October 2017. The workshop
was attended by different groups of stakeholders from local public entities
(Municipality of Siena and Grosseto), local PT operators (covering Florence
Metropolitan area) and from academia (University of Siena and related
incubator start-ups). The format of the event was a rather “classic” one with
presentations followed by Q&A sessions. The event was promoted through
Tiemme social media (web site and Facebook). This event was prepared by an
acknowledgement letter sent by Tiemme to the relevant stakeholder playing
for supporting the promotion activities (Siena University, Schools, Associations
for Tourism Development, Hotels, Citizens Associations, etc.)
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Invito al Workshop ‘KL;W‘M e
MOTIVATE % ,

PROMOTING CITIZENS' ACTIVE
INVOLVEMENT IN THE o B

Martedi 10

| ottobre 2017
i 15:00 -18:30

‘I

|

linll§

Siena
Santachiara Lab
Via Valdimontone, 1

“Le soluzioni del Progetto MOTIVATE

quale possibile supporto alla

realizzazione dei SUMP nelle citta

di piccole e medie dimensioni” Interreg M =

Figure 3-14 - Stakeholders’ Engagement Workshop

The second Living Lab was organized at the University of Siena on the 15t May
2018 and was attended by University students and Professors. The aim was to

collect feedbacks Confronto sulle nuove furaionaith ded Ao Tiemme
on the MOTIVATE Studenti protagonisti
dell’evoluzione

project and on the
MOTIVATE
functionalities

del trasporto urbano

developed and
integrated in the
former version of
the Tiemme Mobile
APP (real time/trip
diary, evaluation
and assessment
functionality,)

directly from the
students who
represent a
relevant end-users
category for PT
services. After the
presentation of the

Figure 3-15 - 2nd Living Lab

project and the

functionalities of the APP, participants had the chance to express their
opinions through a sli.do session and through a paper questionnaire
(developed by MOTIVATE within Activity Act3.9 for the evaluation of the
technical and operational performance of the crowdsourcing tool
demonstrated during the project) which was distributed during the event.
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A Participatory approach was
instead used for the third Living
Lab hosted on the 29th March
2019 by a higher education
institution, one of the most
important technical secondary
school in Siena and surrounding
areas. The event was attended
by students of different classes
of the institution and by several

professors. This event focused

Figure 3-16 — TIEMME Living Lab 3
Students presentation

on the evaluation of the new
(improved) graphical version of the
APP (still upgraded with MOTIVATE functionalities) This time, students were
offered the necessary space to directly provide their feedback on the features
and functionalities of the app and crowdsourcing techniques MOTIVATE put
forward. In fact, some of them were selected to do the testing and evaluation
of the newly released version of the APP (still in beta version) which was
available in Google Play for Android one week before the event. During the
event, they presented the results of their evaluation activities and of a survey
they conducted with other classes that were not participating to the living lab.
Students were also given the possibility to provide their opinions through a
menti.meter session. The event was promoted on the local newspapers and
local TV.

The Transferability Workshop with the title “Innovation supporting SUMP: the
MOTIVATE project and the public transport services” was organized on the 10t
July 2019 in Florence. The workshop was mainly targeted to representatives of
PT operators, local municipalities and provinces of the Region and aimed to
inform these stakeholders about the results obtained within the MOTIVATE
project and to provide insights on the usefulness of the use of crowdsourcing
tool to collect relevant data for optimizing the transport offer. There was a high
attendance from all these groups of stakeholders. In particular, apart from
Siena, 8 other local municipalities (Lucca, Livorno, Poggibonsi, Arezzo,
Grosseto, Pomarance, Calci, Pisa) spanning from 5.600 to 160.000 inhabitants,
and 4 PT operators attended the event. As it can be seen from the map below
the southern municipalities are served by Tiemme (Poggibonsi, Arezzo and
Grosseto) while the northern ones (Livorno, Pisa, Calci, Pomarance) by another
transport operator, CTT, which also attended the event.
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Figure 3-17 - Tuscany Map with indications of the Municipalities involved in the
Transferability Workshop

The event was organized with a series "
of presentations followed by a round-

table discussion which saw the active
participation of aldermen and city
council members of transport
departments of the municipalities of
Lucca, Siena, Pisa Grosseto and the
Tiemme

top management of

company. .
Figure 3-18 - Round Table at the
It has to be stressed that another Transferability Workshop
ATAF/Busitalia,

one of largest PT Operator in Italy for urban and extraurban PT services, which

attended all MOTIVATE events decided to develop the same crowdsourcing

transport operator,

functionality (evaluation and assessment questionnaires) in the info-mobility
APP providing information about transport and mobility service in the whole
metropolitan area of Florence.
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Tiemme was also very active in the promotion of the project through its social media
(website and facebook) and through the elaboration and dissemination of different
communication material in Italian, such as the project flyer, the project brochure and
a video with Italian subtitles. For each organized event a specific leaflet with the
programme was produced and disseminated to the target audience.

Moreover being the TIEMME General manager on of the key stakeholders of the
Italian PT operators association (ASSTRA), the results of MOTIVATE have been
promoted and diffused at national level among different PT operator and Mobility
Agencies.

Finally Motivate project and the Siena Pilot site approach and results have been also
presented to local and international events (more details in deliverable D2.5.1).

- Giovedi &
%,enm 1 0 Vesgo 2018 News on site launch
LI

updated on Tiemme

company website

SCARICA LA APP
TIEMME MOBILE E

INDICA
LA META
DEL TUO :
VIAGGIO Flyer/sticker to be
downloaded
Documenti utili

| Flyer Progetto Motivate
Sticker Motivate

Project Video with
subtitles in italian

per rendere la tua citta sostenibile

Figure 3-19 — Tiemme Promotional Material on MOTIVATE

3.7 CROWDSOURCING DATA ANALYSIS

The testing period in Siena included high and low season. Data collected dealt with
residents/tourists’ trips, preferences and evaluation of the existing mobility and info
mobility services. The data collected have been processed and the relevant findings
have been used for obtaining two sets of information, regarding i) needed
improvements of mobility services; ii) needed improvements/changes on the quantity
and type of information provided by info mobility APP. Results of these analysis are
presented in the next paragraphs.
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Trips data

The analysis refers to the period spanning from 01/01/18 to 23/10/19. As described
in chapter 4, Tiemme Mobile App does not require any registration. Any user can
download the APP and start using it without providing any personal data. Therefore,
it is not possible to provide information about the gender and age of the Tiemme
Mobile APP users. 6.428 trip diaries were collected during the whole period. As it can
be seen by the diagram below, most of them were concentrated in the Siena area
(more than 5.000 within Siena area, about 700 within Arezzo area, around 500 in
Grosseto and just few ones in Piombino). These other areas served by Tiemme were
introduced in the boundaries of the pilot area in 2019 and this is the reason why most
of the data collected refer to Siena area. Moreover, most of the promotional events
about the project were organized in Siena and this also had an impact on the number
of travel diaries in the city of Siena.

5000
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AREZZO GROSSETO PIOMBINO SIENA
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Figure 3-20 Travel Diaries from 01/01/18 to 23/10/19 divided per areas
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Figure 3-21 Travel Diaries from 01/01/18 to 23/10/19 divided per month
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As it can be seen from the figure above the organization of the MOTIVATE events for
promoting the APP were useful to increase the number of travel diaries. In October
2018 a specific promotion campaign on the use of the APP was carried out by the
company and this also led to a significant increase of the number of travel diaries.

From the below diagram it can be seen that most of the users (62,69%) use the travel
diary function to have real time information on the bus lines. The difference between
the time of the access to the travel diary functionality on the APP and the time of their
departure with the bus spanned from 0’ to 30’ minutes and it is higher between 0-10
minutes: this means the access to real-time info (and following notification of the trip
diary) is more frequently done when the user is already at bus stop or nearby

M0:00-0:30
H0:31-1:00

2500
@>1:00

2000

1500

1000

) . .
0:00-0:10 0:11-0:20 0:21-0:30 0:31-0:40 0:41-0:50 0:51-1:00 >1:00

Figure 3-22 — APP Users waiting time at the bus stop after the access to the travel diary
functionality

During the period taken into account, users mostly used the travel diary function during the
early afternoon, as indicated by the following diagram:

NUMBER OF TRIP DIARIES FOR TIME BAND

2000

1500

1000

500

00:00 - 05:59 06:00 - 11:59 12:00-17:59 18:00-23:59

Figure 3-23 Travel diaries trend over day hours
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This can be explained as this time period covers the return trips from
school/university/work when the user more frequently access real-time information
on bus arrival.
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The next diagrams report respectively:

- The number of travel diaries for each line for the whole examined period (blue color)
- The number of passengers for each line in a typical winter working day (red color)

NUMBER OF TRIP DIARIES BY LINE

mmmmmmmmmmmmmmm

wwwwww

NUMBER OF PASSENGERS BY LINE

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmm

Figure 3-24 - Travel diaries for each line
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These data allowed Tiemme to further understand the mobility demand and make a series of analysis on the main O/D of PT users.

LEGENDA
» » L
0 0 “ L]
S— en—

Figure 3-25 Geolocation and O/D Matrix
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Restricting the analysis to the urban area of Siena, he greatest number of trip diaries had O/D in a parking area or in interchange terminals mainly used by
no-regular PT users (more interested in real-time information).
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Figure 3-26 Detail of O/D couples with the highest n° of travel diaries
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These results led to an internal discussion about the possibility to upgrade the APP with other
information concerning the opening/closing time of the parking areas, fares of the areas, etc.
that could be particularly useful for this specific target users. This could be a future improvement
identified based on MOTIVATE pilot/analysis.

MOTIVATE appears as a low-cost solution to identify possible gaps to the Public
Transport/Mobility services to be be further analyzed. It has to be considered as an additional
tool for discovering needs and guide traditional targeted campaign.

Existing measures evaluation

In the period spanning from 01/01/18 to 23/10/19, around 1.000 questionnaires were filled in by
the APP users.

The evaluation questionnaires are divided in:

- Evaluation of the Tiemme Mobile APP
- Evaluation of the existing bus lines

Evaluation of Tiemme Mobile APP

Here below screenshots of the nine questions related to the APP evaluation and concerning the
usability, reliability, user-friendliness:

[&] Saving screenshat...

User questions User questions

How do you rate the functionalities M A TEm e avere) s
provided by Tiemme Mobile APP? Mobile? y

W % % % % W e

How do you rate the functionality for
the provision of real time bus arrivals?

L 0 6. 6 & & ¢

How do you rate the quality of info and
data provided by Tiemme Mobile APP?

1 8 8.6 & ¢

How do you rate the technical
performances of Tiemme Mobile APP
(in terms of speed, availability, etc.)?

L 8 & & ¢

How do you rate the usability of
Tiemme Mobile APP interfaces?

* % %

To what extent do you find the
provision of real time functionality
useful for encouraging you to use the

bus?
' 6 6 & ¢

How much does journey planner allow
you to save time in planning your trip?

% % % %

How much does Tiemme Mobile APP
improve your experience in accessing
Public Transport services?

' & & & ¢

v

Figure 3-27 Questionnaires on APP evaluation
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The evaluation of the bus lines instead consists of a series of questions (that can be done for each

line) on the frequency, time coverage, overall level of satisfaction of the provided service for each

line of the area served by Tiemme. This information is useful for analyzing possible improvement

of the service and to get a better understanding of the users’ requirements.

User questions

User questions

User questions

Line Siena 104

Siena 104
Siena 105
Siena 107
Siena 109
Siena 110
Siena 111
Siena 112
Siena 114
Siena 116
Siena 117
Siena 119
Siena 120
Siena 121
Siena 122
Siena 124
Siena 125
Siena 126
Siena 127
Siena 128

Siena’129

whA A A AN AN NN N NN NNNNNE,

Line Siena 104

How much are Public Transport lines
suited for your systematic trips?

* ¥ % W % %

How much are you satisfied with the
proximity of the bus stops from your
origin/destinations point?

* W % W W W

How do you rate the frequency of the

line?
* & % & K

How much are you satisfied with the
existing connections options (from bus
to bus)?

* % % %

Line Siena 104
How do you rate the frequency of the
line?

% ¥ % & %

How much are you satisfied with the
existing connections options (from bus
to bus)?

W W W

How much are you satisfied with the
existing connections options (between
bus and other transport and mobility
services)?

How much are you satisfied with the
time coverage of Public Transport
service?

* %

Figure 3-28 Questionnaires on Evaluation of PT Lines
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4 CITY OF LARNACA

The city of Larnaca is a coastal city in the south of Cyprus with a greater area of approximately
13000 hectares and population of around 100000 people. Larnaca hosts the main international
airport of the country and also has the second biggest port and marina. It is almost flat making
walking and biking quite easy. On the other hand the extremely hot summer precludes people
from these activities during most of the daylight time. The Public Transport system is controlled
by the main Government and unfortunately needs significant improvement in order to attract
more people and to make the desirable shift in the modal split. The current private contract for
Public Transport of the city expires in June 2020 and hopefully the new contractor will provide a

more reliable service.

4.1 Study area

The study area is depicted in the figure below and includes the city of Larnaca along with the
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main suburbs. It also includes the international airport and the port and marina area.

o L

w

Figure 4-1: Study Area

The city evaluates the following existing services:

e The condition of the existing pavements and pedestrian routes

e The quality of the existing Public Transport Services

e The condition of the existing bicycle lanes

The future evaluation requests opinions on the provision of implementing a controlled parking

system in the city of Larnaca.
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4.2 Technological implementation of the crowdsourcing tool
in the city

In Larnaca city, mobility applications have not yet been designed and implemented. Larnaca case
therefore, lies on the first scenario described in section 2.1 of the current Deliverable. In Larnaca
pilot case, it was decided to adopt the installation and operation of the MOTIVATE platform
through HIT/CERTH’s IT infrastructure, since Larnaca City Council did not support any
technological solution with similar functionalities.

Promotion of crowdsourcing initiative in the city

Stakeholders engagement

The Municipality of Larnaca organized various stakeholder engagement meetings over the
duration of the project in which the programme and application was clearly explained and
presented. Some very valid and interesting suggestions of stakeholders were passed to CERTH
and implemented into the application. In addition to the stakeholders meeting arranged on
behalf MOTIVATE project, the project was presented on the stakeholders of the SUMP project
on at least 3 occasions.

In addition MOTIVATE project was presented at the Smile 2019 6th Sustainable Mobility
&Intelligent Transport Conference in Nicosia in March 2019 were international and local experts
had a chance to learn about MOTIVATE and its benefits to transport planners and local
authorities.

In addition to the above, MOTIVATE was also presented on the TechCamp: ICT Tools for
Sustainable Urban Mobility at the University of Cyprus in March 2019.

General Public Engagement

Despite all the good will expressed by the general public during the presentation and introduction of the
programme and the application the systematic use proved to be very limited. The public was
informed by various methods as mentioned below:

Flyers. 1000 flyer in Greek and 1000 flyer in English were printed and given to the public during
various events

Local Magazines
The project was advertised in local magazines with interviews of the Mayor and coordinator

Social Media
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The project was presented in the social media pages of the Municipality of Larnaca and also in
the official Web page of the city

General Public

Gatherings In every opportunity of public gathering the project was advertised and flyers were
given. Examples are the events during the Mobility week, the Larnaca International Marathon,
the public consultation events for the SUMP preparation.

Special events

The project was presented at a Rotary Club meeting after invitation of the club, at various
primary and secondary schools

4.3 CROWDSOURCING DATA ANALYSIS

Trips data

The number of trips registered between the start of the programme and October 2019 is 131.
The modal split is as shown below as is the trip purpose.

Overview

CITIZENS
13
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Figure 4-2: Modal split according to MOTIVATE trips

Existing measures evaluation
The services evaluated are:

e The quality of the Public Transport system
e The condition of the existing network of pedestrian routes
e The condition of the existing bicycle routes

Each service had the following questions
Quality of Public Transport system

e How satisfied are you with the existing coverage (areas that are served by P.T.) of the
public transport network?

e How satisfied are you with the Integration between the different PuT modes in Larnaca?

e How satisfied are you with the Seamless transportation in Larnaca (e.g. how easy is it to
take an urban P.T. mode from the port or airport to go to the city center or if needed to
a terminal for transferring to an interurban bus line for reaching your final destination)?

e How satisfied are you with the Information provision (in Bus stops, web site, telephone)
in the PuT system of Larnaca?

e How satisfied are you with the Reliability of services of the PuT system of Larnaca?

e How satisfied are you with the quality and cleanliness of fleet (comfort, noise, etc.) of
the existing PuT system of Larnaca?

e How satisfied are you with the quality of infrastructure (bus lanes / bus stops / train and
tram stations) of the existing PuT system of Larnaca?

e How satisfied are you with the frequency of the existing PuT system of Larnaca?
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e How satisfied are you with the safety of the existing PuT system of Larnaca?
e How satisfied are you with the staff behaviour of the existing PuT system of Larnaca?
e How satisfied are you with the ticket costs of the existing PuT system of Larnaca?
e How satisfied are you with the operating hours of the existing PuT system of Larnaca?

The measure was evaluated by 15 users

Figure 4-3: Evaluation of the PuT system in Larnaca

Condition of the existing network of pedestrian routes

e How satisfied are you with the existing coverage of the walking paths in Larnaca?

e How satisfied are you with the existing infrastructures of the walking paths in Larnaca?
e How satisfied are you with the existing signs of the walking paths in Larnaca?

e How satisfied are you with the existing lighting of the walking paths in Larnaca?

e How satisfied are you with the existing safety of the walking paths in Larnaca?

e How satisfied are you with the complementarity among walking paths and PuT system?

1 Poo/Nol AcceptablesBadNot Existing

coptable

Figure 4-4: Evaluation of the existing network of pedestrian routes in Larnaca

The measure was evaluated by 26 users
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Condition of the existing bicycle routes

e How satisfied are you with the existing coverage of the cycling network in Larnaca?

e How satisfied are you with the existing infrastructures of the cycling network in
Larnaca?

e How satisfied are you with the existing signs of the cycling network in Larnaca?

e How satisfied are you with the existing lighting of the cycling network in Larnaca?

e How satisfied are you with the existing safety of the cycling network in Larnaca?

e How satisfied are you with the complementarity among cycling paths and PuT system

More Info

LW W WA WA WA WA WA WM
[ - . . . - . - . - i

Figure 4-5: Evaluation of the existing bicycle routes in Larnaca

The results are more or less disappointing in that most of the answers fall from average to bad.
This has been looked by the proper authorities and they plan to take the necessary actions in
order to improve the services provided.

Future mobility interventions assessment
The future intervention assessed is:
Introduction of a controlled parking system in the city

The Intervention had the following questions
How useful do you believe that a controlled parking system in Larnaca will be?

Will the pay by phone option be useful for your needs?
Will a “parking free space guide —information system” be useful for your needs?
Will an increase in the fee for illegal parking (for respecting the parking strategy) be useful?

Will a combination of the new parking system with an increase of the enforcement strategy be
useful?
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Figure 4-6: Assessment of a future controlled parking system in Larnaca
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1 Introduction -Brief description of the MOTIVATE project

1.1 Aims of the MOTIVATE project

The numerous Med areas characterised by seasonal transport demand problems (also known as
seasonal traffic peaks) and territorial particularities face the major challenge of developing a sustainable
mobility environment. This context creates additional factors that make the development of Sustainable
Urban Mobility Plans (SUMP) a quite complicated process.

Unlike the traditional data collection methods, where residents or visitors are “passive” data sources,
the innovative approach of MOTIVATE lies on their active involvement in transport data
collection/management, problems identification and proposed measures evaluation.

MOTIVATE intends to help decision makers to gain a strong understanding of the main mobility
problems that residents and tourists face and to identify the most accepted and sustainable
interventions, using innovative and cost-effective ways of data collection and analysis. These will make
the development, update and monitoring of SUMP much more targeted, efficient and successful. Thus,
the MOTIVATE project promotes a new common model of SUMP development in the entire Med area
that is based on the exploitation of social media and crowd-sourcing apps. The new model will be
developed and updated after the pilot testing cases, as well as, the transferring protocol that will be
created and will include processes, techniques and tools to ensure the efficient and consistent way of
transferring the project’ results to other cities in the Med area.

1.2 Objectives of the MOTIVATE platform

The core result of the MOTIVATE project is the development of a technological platform, which will be
integrated to the existing web server of each Med city after the project implementation, and will be
used as a communication channel between relevant authorities and residents/visitors. The platform will
be accompanied with a database, where all the collected data will be deposited and the main
application server where a library of specific e-tools and e-questionnaires will be stored.

The project will use the platform in order to achieve its main goal, which is to show the large
contribution that crowdsourcing and social media could offer to the implementation and monitoring of
SUMPs, through specific cases which will test the:

e Data collection that is needed for analyzing the existing mobility situation during high and low season
of demand. The use of crowdsourcing and social media will be used for collecting O-D data, travel
patterns, road and public transport network problems etc. All cities will use this functionality in order
to gain a clear view of the mobility situation.

e Pre- and/or post-assessment of the public acceptance for specific measures that the local Authorities
have already or are thinking to include in SUMPs. This activity will help authorities to develop city’s
common vision on urban mobility and monitor its implementation. More specifically, Larnaka and
loannina will assess the development of an integrated system for parking management and a
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relevant application for the users. Rhodes, Siena and Dubrovnik will assess public transport (PT)
system and PT information application. The city of Almada will assess the creation of a mobility
centre and will improve the Intermodal Information System.

e Promote sustainable mobility solutions already implemented (social media exploitation) in order to
achieve a good level of communication of SUMP to the citizens and visitors.

1.3 Objectives of the MOTIVATE PILOT CASE STUDY in the city of loannina, Greece

The pressure of traffic on modern cities keeps growing. More and more vehicles flow into the city
draining the existing parking resources and increasing traffic congestions and fueling the pollution
increase. MOTIVATE seeks to present a solution for a low-cost smart parking system and all the software
and hardware components that were developed and integrated in a smart parking solution.

The importance of finding solutions to improve the quality of the city’s life has grown in the past years
and the use of IT has created a new breed of somewhat intelligent cities — often referred to as smart
cities. The concept of “smart” applied to the cities has been regarded as the answer to some of the
major city problems and is slowly changing the way we live and interact with our cities. A smart city can
be described has “a city that monitors and integrates conditions of all of its critical infrastructures,
including roads, bridges, tunnels, railways, subways, airports, seaports, communications, water, power,
even major buildings, and that can better optimize its resources, plan its preventive maintenance
activities, and monitor security aspects while maximizing services to its citizens”.

For years, parking management systems have been amongst some of the major cities concerns, and
some cities have carried out studies on the smart parking concept and what impacts these systems can
bring to social, economic, political and environmental issues. However, there have been some problems
related to smart parking systems implementation which raised political issues, like the existence of more
than one stakeholder, which can be a problem in terms of investment management and decision making
during the project.

A simple solution, as presented by the Municipality of loannina consists of an advanced navigation
system that signals the availability and directs towards the parking spot closest to the destination
chosen by the user.

The concept utilizes information on the geolocation of the vehicle, the distance between the parking
areas and the total number of free slots in the parking lot. If the car park is full, the driver is redirected
to another location until he can park the vehicle. It uses technology which monitors the parking lots
through RFID. The system works in real-time and gives the user the choice of the most suitable parking
place, sending directions to the destination. Whenever a vehicle enters or exits the park, the data is
updated by communicating with the parking lot.

1.4 Scope of the Smart City Installation
o The objectives of this smart parking policy include:
e Servicing short-term parking,

e Servicing permanent residents of the central area,
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Discouraging the use of private cars; vehicle from the workers in the central area in order to
release seats for visitors,

Eliminate illegal parking and double parking phenomena in order to ensure a smooth flow of
traffic.

Finally, a significant improvement in the standard of living, achieved by faster fulfillment of
citizens' obligations, prudent use of vehicles and the use of alternative means of transport, such
as public transport and the bicycle.

The implementation of a controlled parking system is considered necessary to meet the above
objectives.

The OVERALL PURPOSE of the installation is to provide a free “short-term” parking space, for citizens
and visitors, only for urban services (short visits to public services, doctors, market etc). A total of 100
parking spaces will be placed in the city center, which will be closely monitored by the Municipal Police
in real time. The period of free-parking will be calculated between 30-45 minutes and will be decided
upon implementation and after consultations with the involved stakeholders.

Upon completion of the project, the following benefits are expected, which will be immediately visible.
Expected benefits for the Municipality include:

The provision by the Municipality of free and smart services that improve the quality of life of
residents, given that the integrated system to be developed within the project will reduce the
time of unnecessary movement for parking and will allow the service of more citizens in the area
of application.

Improving the efficiency of off-site parking control officers — MUNICIPAL TRAFFIC POLICE - as it is
a system that instantly informs of phenomena of illegal occupation of parking spaces, as soon as
they exceed the “free time of occupation”.

It gives priority to parking spaces for people with disabilities.

Limiting the consumption of fuel from municipal vehicles because they will only move when the
system informs them that a space is free.

The minimization of patrols by the Municipal Police for the control of parking violations. The
system will be providing real time information if someone exceed the free time.

Automate a process of verifying violations, using tablets, portable printers, and a call-back
system for online call management through back-office software.

Constantly informing the municipality administration about the behavior of the drivers at the
limits of the project implementation so that the necessary actions - interventions can be taken

Finally, minimization of unnecessary movement for finding a parking space is expected to reduce
of CO, emissions.
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1.5 Scope of the Report

This report describes the detailed design of the Pilot Case. In particular, the report presents the services
of the platform, the user requirements, their transformation into core functions and sub-functions, the
communication protocols, the data flows, sets and their storage, as well as the interfaces between the
various components of the system and with the external entities etc.

1.6 Intended audience

The Municipality of loannina forms a complex mosaic of environments including urban, suburban and
farmland areas.

Hence, the municipality’s mobility profile is rather complicated, comprising of different types, needs and
finally problems.

In this framework, strong steps have been taken towards the direction of completing physical
infrastructure like roads, transit hubs, public infrastructure etc. However, little action has been taken on
issues on:

e Smart mobility,

e Change of culture, habits etc

e People’s engagement on mobility issues,

e The use of information technology and digital infrastructure,
e Connectivity,

e Operational technology and, therefore,

e Sustainability

Certain weak issues regarding sustainable mobility include:
e Agapin concrete data about mobility, especially in the urban centre.
e High percentage of our ownership
e lack of connected infrastructure for the use of public transport and cycling.

e Interaction between local inhabitants (users of the mobility network) and the local authorities,
which in turn leads to a lack of raw data, which finally leads to lack of policy tools for designing
people-friendly, mobility policies.

e Serious crowding and congestion problems, especially during high traffic times.

e Expensive infrastructure maintenance.
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e Problem in keeping pace with the rapid rate of urban growth.

The Municipality of loannina needs to create new channels of communication between people and
public authorities. Through these channels, the Municipality of loannina aims to collect useful data in
order to be able to evaluate mobility needs and assets. The final objective is to be able to design sound
mobility related policies and implementing sustainable strategies.

This will be possible through MOTIVATE since, the municipality is going to fully exploit the benefits
deriving from the use of social media and applications used for:

e Capturing citizens’ and visitors’ mobility habits & needs and composing the respective trip
diaries, developing in this way a good (database) starting point for the authorities to plan
interventions and improve infrastructures and services operation

e Providing the users (travelers) with personalized notifications and personalized sustainable
travel plans motivating the modal shift

e Promoting to the wider public sustainable mobility interventions, achieving awareness raising
e |nvolving travelers in a long lasting and effective open dialogue for capturing
o Traffic conditions.

o Opinions & suggestions on mobility issues (current operation of public transport modes
- level of service, occupancy rates, offenses etc, road network conditions, accidents etc).

o Acceptance level for potential interventions

The following table presents the direct and indirect target groups of the MOTIVATE project and
particularly the e-parking system.

Table 1: Target groups of the e-parking, pilot application

Target group Relevance

General public — Residents — | Citizens and visitors will be able to find in real time free-parking spaces in

Visitors of the city the city center in order to be serviced for short-time periods.
Non travelers and non- People who do not use private vehicles are expected to meet a
private vehicle users congestion-free city center, since cars who are wondering for long

periods in order to find free parking spaces, will be serviced faster.
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Local stakeholders and
interest groups including
NGOs

Members of this target group are hotels, tour operators, travel agencies,
mobility providers and other service providers activated in the field of
tourism as well as private companies, schools, NGOs and other local
associations related to mobility in general.

Although they are not direct users of the system, they will be able to
understand and be familiarized with a smart city application for mobility.
Finally, this groups is essential for the development of SUMPs and
projects deriving from planning

Public authorities

Local authorities that are the competent authorities for SUMP
development will benefit from MOTIVATE platform; presenting increased
capacities in sustainable mobility interventions adoption that are highly
acceptable by citizens and visitors.

SUMP and mobility planners

Increasing the participatory approach in SUMP development and
enhancement can only be achieved by a constant communication with
this target group. This group needs to test innovative solutions in order to
be able to make informed decisions and collect the necessary data.

Data collection is a major aspect as well. Applications (with user friendly
interface to support easy use) where citizens are encouraged to insert
their daily trips. The aim is to Development of a big database with daily
trips in a cost efficient way (no need to use particularly time and cost
consuming survey techniques to obtain this kind of data)

Other interested cities

Other cities in the Med area will benefit from the results of the project
and particularly of the platform. The wide dissemination actions of the
project will ensure that the platform and its associated activities are
effectively spread to other interested Med cities.
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2 Methodology

The methodology proposed for the implementation of the proposed system follows the "Incremental
Development" philosophy and is based on the principles of the Rational Unified Process for the
successful and rapid development of information systems. The Rational Unified Process offers a
framework for organizing the software development project and a set of techniques that serve to
streamline it.

The important element of the proposed methodology is that the determination of the final solution is
not fully covered at the beginning of the project, but the system to be implemented is progressively
determined through the implementation of two or more prototypes used to extract additional
requirements from the users involved. User involvement in system evaluation, from the very beginning
of the project, reduces the risk, as it enables the user to better understand the final system and to
identify additional critical parameters for its success.

The methodology has been used successfully by the contractor in many projects on designing and
developing systems based on Internet technologies, both at national and international level. Indeed, its
use in projects of varying size and various levels of complexity has shown that it can be considered the
most suitable for the implementation of the proposed system. In the context of this project, we take
into account that a first part of the needs is provided in the relevant Declaration at a general level. This
document, combined with an in-depth knowledge of the environment of the present project, has
provided us with a prime piece of information to understand the desired system and has been exploited
to the fullest extent possible with the aim of producing an integrated proposal for the implementation
of one technically & functionally-sound, flexible and extensible solution. However, the task record task
runs the work at almost every stage and culminates before the final releases of its products are
completed.

In the framework of the proposed methodology, the initial recording of requirements follows the
detailed design of the system architecture and of the general technological environment (work that is
considered particularly important in each project), followed by the initial design of its components and
subsystems, . The completion of the system design process is accompanied by the completion of the
architectural prototype, which aims to validate the pre-selected options and the first demonstration of
the operation of the architecture. The assessment of this prototype provides an initial feedback for the
redesign of subsequent prototypes.

The whole process leads to the implementation of an original functional prototype and its evaluation by
users. This is particularly important if you take into account that users will be able to "use" a system very
close to the desired and provide additional requirements and valuable feedback on all the qualitative
aspects of the system. Finally, a new cycle of design, implementation and integration takes place, taking
into account both the evaluation results of the first prototype and the original design of the system. The
final system will work and be tested in real-time for a specific period in order to detect bugs and fine
tuning.
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2.1 Methodology for sensors installment

The offered sensors are installed in such a way that they are fully covered by the roadway to avoid
vandalism.

Installing the sensors requires a hole 9cm in diameter and 13cm deep, as shown in the following
diagram. Then the surface of the sensor is covered with epoxy so that it is not visible and vandalism is
avoided.

The installation of sensors will be done by qualified contractor staff with a special machine that creates
the holes on the road as shown in the next photo. The top of the sensor will be installed at a depth of
1cm below the road surface.

The contractor will also take over the parking spaces. The exact locations of installation will be
determined in cooperation between the contractor and the contracting authority.

AsphaLE
'\‘ ._E.EQ_XX.

High-grade cryoplastic colors (duration of approximately ~ 5 years) will be used for the on-road marking,
of the parking spaces where the sensors will be installed.

The following photos depict sensor imaging images and all accompanying equipment (from a
corresponding project).
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Parking space sensor (1)

Parking space sensor (ll)
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Parking space sensor (ll1)

Marking — Parking space numbers (l)
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Marking — Parking space numbers (lll)
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Data collection Unit (I)

Data collection Unit (Il)
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Repeater (1)

Repeater (ll)
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Repeater (lll)
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3 Design for the city of loannina

3.1 Description of Suggested Parking Posts

The following table shows the parking areas where the 100 sensors will be installed:

o/a Area - Street Total Parking spaces

1 Dagkli Str 17

2 Averoff Str 16

3 Eleftheriou Venizelou Str 18

4 Theordoridi Str 10

5 | 28™ September and Averoff Str 17

6 | 28" September str 6

7 Mpotsari str 16
ZYNOAO 100

Maps of the area are provided here:
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3.2 Description of Suggested Parking Posts

As part of the Contractor's work, an on-site visit was made to the roads proposed as possible areas for
the installation of the Intelligent Parking System. The following photos show the current state of the
proposed roads on parking. An understanding of the current situation allows for recognition of the
future situation. More specifically and in line with the foregoing, the characteristics of the proposed
routes include:

Theodoridi Street:

e One way
e Right: Bus stop

e Left: Parking of vehicles
e Main feature: Delimited parking spaces. Urban bus & coach parking (right of pavement)
e System development capability:

o Primary Urban Services Zone, with emphasis on municipal services.

o Secondary Shop & Go Zone

ItdBpueuon mi tng 060V O0dwpidn - ZnpepLvA Katdotacn
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Parking on Bizani Street - Current situation (1)
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Parking on Bizani Street - Current situation (2)

Street El. Venizelos:

One way
e Right:-
e Left: Vehicle parking - Parking for disabled people
e Main feature: Delimited parking spaces. Urban bus and coach parking
e System development capability:
=  Primary Urban Services Zone, with emphasis on municipal services.

=  Secondary Shop & Go Zone
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Parking on El. Venizelou - Current situation (2)
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eSO

Parking on El. Venizelou - Current situation (3)

Averoff Street

e Double direction
e Right - Left: Carriage of crash - load vehicles
e Main feature: Delimited parks for cash, visitors and store supplies

e System deployment capability: Shop & Go zone

Page 26 of 29



Parking on Averoff Street - Current situation (1)

Parking on Averoff Street - Current situation (2)
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Parking on Averoff Street - Current situation (3)

Parking on Averoff Street - Current situation (4)
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George Soutsou Street:

e One way
e Right:-
e Left: Carriage of crash vehicles - loading and unloading vehicles
e Main feature: Delimited parks for cash, visitors and store supplies
e System development capability:
o Primary Shop & Go Zone

o Secondary visitor and tourist services zone

Parking on George Soutsos Street - Current situation
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