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Disclaimer

This project has received funding from the European Union's Horizon2020 Framework
Programme, through the European Climate, Infrastructure and Environment Executive Agency
(CINEA) under the powers delegated from the European Commission and under Grant
Agreement No. 101037564.

The content of the publication herein is the sole responsibility of the publishers and it does not
necessarily represent the views expressed by the European Commission or its services. While
the information contained in the documents is believed to be accurate, the authors(s) or any other
participant in the PIONEERS consortium make no warranty of any kind with regard to this material
including, but not limited to the implied warranties of merchantability and fitness for a particular
purpose.

The user thereof uses the information at its sole risk and liability. For the avoidance of all doubts,

the European Commission has no responsibility or liability with respect to this document, which
is merely representing the authors' view.
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Executive Summary

PIONEERS (Portable Innovation Open Network for Efficiency and Emissions Reduction Solutions)
addresses the challenges that EU ports face in their effort to reduce their environmental impact
while remaining competitive and coping with the continuous growth of the sector. The project
aims to deliver a number of outcomes such as 19 innovative demos with positive environmental
impact for ports, port-cities and hinterland connections. These demonstrations expand in four
major pillars of Green Ports which are: Pillar 1. “Clean Energy Production, Storage & Supply”, Pillar
2. "Sustainable port design®, Pillar 3. “Modal Shift and Flows Optimization" and Pillar 4. “Digital
Transformation”.

Together all four pillars will contribute to PIONEERS global objectives of accelerating the
deployment of technological, non-technological and socially innovative solutions to facilitate the
ports in the process of becoming sustainable, smart, green, and resilient.

Scoping documents are prepared for each one of the four pillars of PIONEERS, following the WP
structure of the projects that also develops them in different WPs. Thus, the produced
deliverables are D3.4 “Clean Energy Production, Storage & Supply”; D3.5 “Sustainable port design”;
D3.6 "Modal Shift and Flows Optimization” and D3.7 “Digital Transformation”.

This document (D3.6) is focused on the demonstrations that are part of Pillar 3. “Modal Shift and
Flows Optimization”. This pillar includes 5 different demonstrations:

e Multimodal Connectivity Platforms: split in 2 different demonstrations, the Multimodal
Inland Planner, and the Digital Rail Platform:;

e Modal shift in the commute of port employees;

e Cargo Flow Optimisation;

e Cargo Flow Predictor;

e Multimodal access of end-users to port using a MaaS aggregator platform.

The last demonstration is implemented in the Port of Barcelona, the other ones are implemented
in the Port of Antwerp-Bruges. The transfer of technologies will not be part of this document,
however this document will be a key input to WP8 “Co-transferability of PIONEERS innovations”.

All the demonstrations have well-defined objectives, but these objectives are not isolated and
are part of the joint objectives of the pillar.

The objective of this document is to scope all the demonstrations in order to define both the
specific demo objectives, as well as the global objectives of the pillar, and contributing to the
overall success and reaching the objectives of the PIONEERS project.

D3.6 Modal Shift and Flows Optimisation Scoping Document 10
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The starting point of this document are the 3 previous deliverables of WP3 - PIONEERS Actions:
requirements co-definition, specifications, cross-action alignment, and deployment monitoring.

The present document builds on “D3.1 - State of the Art, Gaps and Challenges for Green Ports” to
expand and detail the challenges and barriers existing in the different demonstrations.

‘D3.2 - Port Stakeholder Analysis and End-User Needs" and “D3.3 - PIONEERS Scenarios,
Personas, Use Cases and Demonstration Requirements” are key documents to identify the user
needs and the different personas involved in each of the demos, and also to define the user
requirements. In this scoping document the user needs and personas are key inputs to define the
demonstration description and objectives. The well-defined user requirements in D3.3 help us to
define the demonstration implementation requirements and demonstration design, where a
detailed list of technical requirements is identified.

Finally, every demo will be followed up during the upcoming months by a detailed time plan
provided in this document.

The Modal Shift and Flows Optimisation scoping document has achieved the initial objectives of
describing the scoping of the different WP6 demonstrations. The scoping document includes the
design, technical specifications, data requirements and correlation with other actions and
demonstrations, linking the description and the objectives of each demonstration to the Modal
Shift and Flows Optimisation pillar.

This document will be used, both as a blueprint during all the demonstration preparation,
execution, and evaluation period, as well as provide a starting point to define the demonstrations’
co-transferability actions.

D3.6 Modal Shift and Flows Optimisation Scoping Document 11
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1 - Introduction

The scope of this document is to present and discuss technical aspects that are relevant to the
implementation of the demonstrations of the Modal Shift and Flows Optimisation pillar. and
document the design, technical specifications, data requirements, correlation with other actions
and demonstrations, link of the demonstration objectives with the PIONEERS objectives,
integration requirements with the ports’ infrastructure and technological barriers that may hinder
the implementation plan. Non-technological barriers that might impede a wide take up of the
actions proposed, will be identified and discussed in deliverable D6.1.

The document will be the blueprint for each demonstration and will include system requirements
that will address technical, operational, societal, environmental, legal, security and other relevant
aspects of the system. These will be based on stakeholder feedback that was documented in the
form of user needs and demonstration scenarios in deliverable D3.2. Deliverable D3.2 discussed
in detail how a first scoping of external stakeholders expressing interest in the PIONEERS project
was done by organizing four workshops in the PIONEERS ports (Port of Antwerp-Bruges, Port of
Barcelona, Port of Constanta and Port of Venlo). As part of these workshops, a survey was
conducted to grasp the high-level needs of these stakeholders, reflecting the demand for
PIONEERS innovations at that moment in time.

Extracted technical requirements will be prioritised and linked to user requirements documented
in deliverable D3.3, following a structured format that will enable progress monitoring and
achievements until the project end. Deliverable 3.3 analyses the functional and non-functional
user requirements of the PIONEERS' demonstrations following a systems' engineering approach
in an effort to assure that the user needs and use cases are transformed into valuable information
regarding the technical, operational, societal, environmental, legal, security and other relevant
aspects of the demonstrations in the relevant ports. Both D3.2 and D3.3 constitute the basis of the
implementation progress as they will be used as reference points for the Scoping documents
(D3.4-D3.7).

The document is organised starting with an introductory section (section 2) where the pillar
description and objectives are described, followed by specific main sections for each of the
demonstration (sections 3 to 8) that will be implemented in Modal Shift and Flows Optimisation
pillar. For each demonstration, the following aspects are described:

- Demonstration description, where a detailed description of the demonstration is
presented, along with a narrative of how it is going to be deployed and tested.

- Demonstration objectives, where the objectives of the demo are listed and linked with the
WP objectives of sub-section 2.2 of this document.

D3.6 Modal Shift and Flows Optimisation Scoping Document 12
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- Demonstration implementation requirements, that include any data/asset/infrastructure
requirements as well as possible links with other demonstrations or linked actions of
PIONEERS.

- Demonstration challenges & barriers, where the challenges & barriers, described in
deliverable 3.1 are further described and refined.

- Demonstration time plan, includes a time plan of the implementation taking into account
the milestones and deliverables related to the demonstration.

- Demonstration design, where a technical description of the demonstration is specified.

For each demonstration a specific chapter is dedicated to the description and objectives of the
demonstration. The implementation requirements, challenges and barriers, a time plan and the
design are added to the annexes of this document.

The document is finalised with the overall conclusions shared by the different demonstrations
that are part of Modal Shift and Flows Optimisation pillar.

The PIONEERS demonstrations in the 3 other pillars are described in the respective Scoping
documents D3.4, D3.5 and D3.7.

This deliverable will follow the guidelines outlined in D114 - Data Management Plan. As
mentioned in the data management plan, the research carried out in PIONEERS follows the Open
Research Data Pilot Principles (FAIR principles). It also explains how the demonstrations will
comply with the requirements established by the EC and national regulations, as well as with
GDPR rules and guidelines with respect to the privacy of EU citizens. The Data Management Plan
describes the principles of data security to show how data is being collected, stored,
documented, shared and reused during and after the project. It also introduces the data types
that the ports intend to gather and use during the execution of the demonstrations.

Intended readership

This deliverable is public and therefore addressed to internal and external readers.
Remarks

During the development of this deliverable, it became evident that the level of dependencies
demonstrations have on factors such as linked actions and other projects deployed in PIONEERS
ports, varies significantly between demonstrations. Demonstrations that have high dependency
on such factors will need to be revisited and the requirements and relative design of the
demonstration may need to be revised. Any changes to the initial requirements and relative
design will be updated in the Requirements Traceability Matrix (RTM) along with documentation
of the required changes. The RTM will remain a living document throughout the project to track

D3.6 Modal Shift and Flows Optimisation Scoping Document 13
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both progress and relative changes while the final design will be reported in the relative
deliverables upon completion of the demonstrations.
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2 — Modal Shift & Flows Optimisation pillar
2.1 — Pillar description

The Modal Shift and Flows Optimisation pillar contributes to PIONEERS' global objectives of
accelerating the deployment of technological, non-technological and socially innovative
solutions to facilitate the process of becoming sustainable, smart, green and resilient, starting
from the Lighthouse port (Antwerp-Bruges) and the three fellow ports (Barcelona, Constanta and
Venlo).

Action: Modal Shift

Modal Shift contributes to the global objective by shifting towards more sustainable transport
modes, both for freight and people. New tools will be implemented to shift freight transport to
rail, inland waterways, and shortsea shipping and mobility of people in the port surroundings to
collective transport, cycling or even walking.

The identified pain points for Modal shift action are detailed:

e Some prototypes are developed to show the multimodal connections from a port but they
are not connected in real-time to transport operators' information and do not show the
most efficient connection.

e A further intensification of the employers' approach is needed since only a few port
companies are part of it. Scaling-up is needed, together with POAB, to reach more port
companies with a tailored approach.

2 demos are implemented related to Modal Shift action:

IT Platforms for planning multimodal transport

Multimodal Inland Planner (MIP) is a software tool that gives a complete overview of the most
efficient connections from the port to its hinterland by rail, barge, truck and shortsea. The
solution implemented in the COREALIS* project will be scaled-up in PIONEERS project with
new features and improved the user experience.

The Rail Platform is a supporting IT tool to manage and follow the flows of rail transport. This
platform should lead to greater transparency in the logistics chain and support the
management of rail transport in cooperation with all stakeholders

IT platforms for planning multimodal transport will be implemented in Port of Antwerp-Bruges.
Demonstration implementation: Port of Antwerp-Bruges

1 The COREALIS project has received funding from the European Union's Horizon 2020 research and innovation
programme under grant agreement No. 768994.
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Transferability:

Port of Constanta as they currently have no solution for planning container transport.

Port of Barcelona, studying the benefits from the demonstrated platforms in Antwerp and
integrating them in their existing multimodal planning tools.

Port of Venlo where the demonstration could be incorporated in Topcorridors.nl,

Realizing a modal shift in the commute of port employees

The modal shift in the commute of port employees demo will develop a smart and
sustainable mobility policy for employees working in the port area, focusing on soft measures
to change/influence mobility behaviour.

Demonstration implementation: Port of Antwerp-Bruges

Transferability:

Port of Constanta and Port of Barcelona will learn from the outcomes of the demo and will
apply the related measures into their smart and sustainable mobility policy for employees.
Port of Venlo will use the experience to strengthen its own employer's engagement.

Action: Multimodal Flows Optimization

Flows optimisation contributes to the global objective of the project to optimise the flows in port
and its surroundings in a twofold way: on one side with better flows of people, developing strong
connections from and to the port with less dependence on motorized traffic, by integrating the
port in the city, ultimately reducing congestion. On the other side, by optimising the cargo flows
through enhancing operational planning activities and strategically forecasting the cargo flow
predictions.

The pain points for Flows optimisation action are the following:

e Operational cargo logistics planning is largely based on human decision-making, but
transport networks and operations are becoming increasingly complex, and the pressure
on services and response times is greater than ever.

e Private motorized vehicles and taxis have an important share on modal split in cruise-
passengers since the tourists are not familiar with the city and its transport system.

e Shippers and carriers don't have a tool to make strategic decisions based on the forecast
of cargo flows.

3 demos are implemented related to Flows Optimisation action:

Cargo Flows Optimisation

Description: the Cargo Flow Optimisation demo will demonstrate seamless and highly efficient
green logistics operations for integrated sea/river-port-hinterland connections to massively
enhance the shift to greener modes, providing a new Al-based Cargo Flow Optimisation
operational scheduling solution.

Demonstration implementation: Port of Antwerp-Bruges

D3.6 Modal Shift and Flows Optimisation Scoping Document 16
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Transferability:

Port of Barcelona has a transferability interest on how to use Al to improve daily operations at
terminals by means of real-time information.

Port of Constanta will develop a synchro-modal logistic strategy with a special emphasis on
barge transport based on the outcomes of this demo after the PIONEERS project.

Multimodal access to port using a MaaS platform

Description: PIONEERS proposes to bring MaaS services closer to cruise tourists through
CityTrips, a MaaS Mobility Platform that will help users to move to their destination in an easy
way. The pilot will investigate what the requirements for tourists are in order to use such an
APP and how the tool can help reduce car dependency and individual motorized accessibility
to ports.

Demonstration implementation: Port of Barcelona

Transferability: Port of Constanta will transfer this demo during the project with the aim of
making the existing sharing and on demand mobility services available to passengers and
employees that need to access the port.

Cargo Flow Prediction

Description: This demo will build a model predicting container flows from and to the Port of
Antwerp-Bruges and mode of transport using historical and real-time data.
Demonstration implementation: Port of Antwerp-Bruges

Transferability: Port of Venlo, where the solution could be included in Topcorridors.nl

2.2 - Pillar objectives

The main objective of this pillar is to demonstrate in a real port environment the different solutions
and innovations (5 in total) related to multimodal mobility and flows optimization of passenger
and freight, mobilizing local stakeholders required to guarantee the operating conditions of the
demo, gathering of key drivers, opportunities, challenges, and barriers and collecting evidence-
based high-quality results.

Specific objectives of this pillar are;

e Shift more activity towards more sustainable transport modes, increasing the number of
passengers travelling or commuting by collective transport, walking, and cycling.

e Shift a substantial amount of freight onto rail, inland waterways, and shortsea shipping.

e Strength the connections between the port and its surroundings, facilitating individual
mobility with less dependence of motorized traffic. Thus, the port would be more
integrated in the city and traffic flows and congestion could be reduced with better flows
of people.

e Make sustainable alternatives widely available in a multimodal transport system and put
in place the right incentives to drive the transition.

D3.6 Modal Shift and Flows Optimisation Scoping Document 17
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These objectives are linked to the global project objectives, more specifically to:

Introducing eco-friendly improvements relying on digitalisation and new methods of
operation. Modern ports have transformed into multimodal hubs and logistics nodes connecting
maritime with road, rail, and inland waterways flows. PIONEERS will demonstrate seamless and
highly efficient logistics operations, for integrated sea/river-port-hinterland connections through
several demonstrations that enable modal shifts and system-wide door-to-door multimodal
passenger mobility and freight transport. Multimodal route planners for port commuters and
cargo flows will be demonstrated along with real-time traffic flow monitoring and a hinterland
logistics optimisation Al platform that deals with the extensive set of parameters and the complex
network of modal flows to reveal eco-friendly, financially viable transport alternatives.
Autonomous vehicles will be introduced allowing the optimal transport of trailers to operational
points while a feasibility study for safe automated vessels will be carried out to prove the positive
effects of automated vessel technology on flows between PoAB and Willebroek/Vilvoorde.

Co-defining and transferring PIONEERS demonstrations to fellow ports during the project
lifecycle. Creation of collaboration networks and public-private partnerships required to define,
adopt, and deploy a selection of project demos at the fellow ports during the project lifecycle.
PIONEERS will define a framework for co-definition and execution of the 19 demonstrations and
co-transfer and scale them up at fellow ports and beyond. Selected demonstrations will be
deployed during the project lifecycle, seeking to exploit project exchange benefits as early as
possible. Mobilizing stakeholders (i.e., public and port authorities, representative bodies and
warehouse/ rail/ barge/ terminal operators, freight forwarders, shipping lines, shippers,
transport companies, cruise, and tour operators) will ensure the definition of viable innovations
whose market take-up will be ensured by outlining and addressing technical, socioeconomic,
safety and sustainability challenges, barriers, and opportunities.
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3 = Multimodal Connectivity Platforms -

Multimodal Inland Planner
3.1 - Demonstration Description

The Multimodal Inland Planner (MIP) is a software tool that gives a complete overview of the most
efficient connections from the port to the hinterland by rail, barge, truck and shortsea or a
combination of those. This solution was first developed during the COREALIS project, and the
objective of PIONEERS is to improve this solution by means of new features that improve user
experience and enhance the use of sustainable transport modes. These features include:

1. ldentification of different connections from the Port of Antwerp to all inland locations,
including travel time, price, and CO2 emissions

2. Displaying all possible connections between the Port of Antwerp and a specific location
based on the transport mode and the calculated parameters (by default, being the first,
and most sustainable option)

3. The results of the search engine represent the most efficient logistics chain.

Data sharing is increasingly popular among different fields, but it is not yet fully established in the
logistics business. This solution aims to boost data sharing between the different actors in the
port logistics schemes by enhancing the utility and convenience of the tools that are developed
because different data sources are integrated in one planning system.
The tool should facilitate the shift to more sustainable transport modes. To achieve this objective,
the MIP should add additional value to existing tools in the market (by adding capacity and
availability concepts), should be reliable and should provide mechanisms to facilitate the step
from seeing the efficient connections in the tool to booking the service outside the tool.
As the MIP is a software tool, it will be deployed in cloud services and will be tested by the
following Port of Antwerp-Bruges stakeholders:

- Port Authority

- Shippers and LSPs

- Transport operators may also be interested in testing the tool as they will see how their

services are represented.

D3.6 Modal Shift and Flows Optimisation Scoping Document 19



PIONEERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

Available routes to Frankfurt, undefined, Hesse, Germany
Sort by

Default

® All v Barge O Train O Truck

route 1: 4h, 18min - 410.14km - €422.91 - 256.38kg

Leg Transport Duration Distance (km) Price GOz (kg)

1 truck 4h, 18min a410.14 €422.01 256.38

route 2: 3d, Oh, 38min - G07.64km - €435.50 - 188 97kg

Leg  Transport Duration Distance (km) Price GOz (kg)

1 barge 3d, Oh, Omin 566.18 €2B5.78 163.05

2 truck Oh, Z8min 4146 €149.72 2692

route 3: 4d, Dh, 32min - 610.6km - €433.83 - 189.2Bkg ~

route 4: 2d, Oh, 40min - 654.28km - €449.96 - 205.27kg W

route 5: 4d, Oh, 19min - 607.23km - €419.75 - 179.58kg

route &: 4d, Oh, 54min - 693.92km - €471.81 - 224.04kg

route 7: 1d, 1h, 29min - 444.23km - €566.31 - 117.79kKg

Leg  Transport Duration Distance (km) Price €Oy (ka)

1 train anza €348.74 3484

1d, 0h, Omin

133.02 €217.67

8316

2 truck h, 29min

The different scenarios included in this demo were elaborated in Deliverable 3.2. Here below
these scenarios are summarized.
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Scenario 1. Enhanced route planner with estimated price information for the different route
options

The production of a list of routes that show transport time and a prediction of availability and
economical cost based on routing information from transport operators, including price and
transport time. The user will be able to search for a route with origin or destination in Port of
Antwerp-Bruges (inbound or outbound flows) and see the list of possible routes by choosing a
preferred criterion (cost, time, or emissions). The routes will be displayed in a user-friendly way,
displaying it in a map and providing a quick summary for each route by displaying the modes of
transport, total estimated cost, time, and emissions.

Some use cases emerge from this scenario:

Use case 1.1 Search different transport routes from/to Port of Antwerp-Bruges to a
destination or from an origin in Europe
The user can select an origin and a destination (one of them must be PoAB), a date and can see
the top 5 routes. This is the main process flow:
e Anauthorised user logs in the Multimodal Inland Planner tool
e The user enters an origin by entering the address or the lat, long coordinates
e The user enters a destination by entering the address or the lat, long coordinates. Origin
or destination must be a Port of Antwerp-Bruges terminal
e The user enters a date
e The user clicks search
e The algorithm is executed to search the possible routes by combining the different
transport modes
e The top 5 routes are displayed to the user in a map and in a list with the general details.
The unavailable routes are greyed out.

Use case 1.2 Filter the top routes by different parameters
The user can select the parameters of the search, selecting the preferred transport mode, the
preferred criteria, and the option to hide the unavailable routes and save the preferences.
This is the main process flow:
e Anauthorised user logs in the Multimodal Inland Planner tool
e The user selects the preferred transport mode that he/she wants to use
e The user selects the preferred criteria (greenest, cheapest, fastest)
e The user selects if he/she wants to see the unavailable routes
e The user can save the preferences
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Scenario 2. Visibility of availability and capacity information for each transport leg and easy
access to booking and pricing processes

This scenario will provide additional information to shippers and forwarders, once they select a
route, to check the availability and capacity of each transport leg. The tool will show a qualitative
message for each leg (no availability, limited availability, etc.) with the aim of understanding how
urgent the booking of the route should be. Links will be made available to facilitate the
communication with the specific operators to ask for a real prize estimate and finalize the booking
process. As the Multimodal Inland Planner tool has no commercial purposes, this process must
be finalized outside the tool.

Some use cases emerge from this scenario:

Use case 2.1 See availability and capacity for different transport legs in a route

The user can select a route and check the availability and capacity to see why the route is
available or not, and in case it is available to see how qualitative the availability is.

This is the main process flow:
e The user performs a search for a specific origin, destination, and date
e The user clicks on an available route
e The user can see the details of all the transport legs (time, distance, price, and emissions)
and can see the total capacity and availability in a qualitative way.
e The user clicks an unavailable route
e The user can see the transport leg that makes this route unavailable

Use case 2.2 Facilitation of booking the services
The user has mechanisms to book a route when there is availability.

This is the main process flow:
e \When aroute is selected, the tool has to offer an option to book the route (to be analysed
if there is a link to the LSP site, any other smarter connection, etc.)

Demo Implementation:

The demonstration will be implemented in Port of Antwerp-Bruges. It will test the connections
from and to the Port of Antwerp-Bruges both for import and export operations.
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Transferability:

The MIP will be transferred to the Port of Constanta as they currently have no solution for planning
the container transportation. A key factor for a successful integration is the availability of data.
Datasets from the different operators in the Port of Constanta ecosystem will be crucial to get
schedules and real-time information about capacity and availability.

In the case of Port of Barcelona, they will study the benefits from the demonstrated platforms
and will integrate them in their existing multimodal planning tools.

Port of Venlo being a trimodal hub with synchro-modal ambitions makes it an interesting case for
this. As Venlo and Province of Limburg are partners in Topcorridors.nl, PIONEERS will study how
the MIP initiative could be incorporated in Topcorridors.

3.2 - Demonstration Objectives

The objective of the MIP tool improvement is, in essence, to enable better modal choices in a
fully integrated and seamless multimodal mobility system by making the different alternatives
widely available and fully accessible.

The ambition is to comply with some of the objectives of the ‘Modal Shift and Flows Optimisation’
pillar, specifically the ones mentioned below related to the modal shift:

e Shift a substantial amount of freight onto rail, inland waterways, and shortsea shipping.
e Make sustainable alternatives widely available in a multimodal transport system and put
in place the right incentives to drive the transition.

The actions carried out in PIONEERS focus on adding new features and improving existing ones
to the MIP. These actions are in the scope of the demonstration:

e The tool will identify the different connections between the Port of Antwerp-Bruges and
all inland and foreland connections (note that it currently identifies the connections from
PoAB to all inland locations).

e The tool will consider both inbound and outbound traffic.

e Information about capacity and availability of containers for each connection will be
included to add the occupancy dimension into the tool.

e Add short-sea connections (e.g., Antwerp-Bilbao regular route)

e Add terminal or berth specific departures

e New user-friendly Front End

¢ Integration of Cargo Flow Predictor in MIP tool
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e Analyse how the tool can be linked to LSPs to book the service

Providing enhanced information in a user-friendly way should facilitate the shift from truck to
more sustainable transport modes.

It is important to mention that booking the services inside the MIP tool is out of the scope of the
demo. The tool should facilitate the process but not perform the booking itself.

In a follow up deliverable due in M14, KPIs related to the objectives listed in this section will be
declared. These KPIs will be validated during the testing phase, further outlined in section 3.5.

3.3 — Personas Involved in the Demonstration

This section gives an overview of the personas involved in the demo, i.e. the users of the demo
in terms of their functions or roles.

Persona Role
LSP Multimodal Transport Uses the Multimodal Inland Planner to identify the best
planner multimodal transport options for her containers between

PoAB and another origin or destination

LSP Rail Transport planner Uses the Multimodal Inland Planner to check the
availability of the train legs and help in the decision of
booking a slot

Rail operations manager Checks the Multimodal Inland Planner to identify possible
saturation in the offered services from/to POAB

3.4 — Demonstration Design

3.4.1 System Architecture

The Multimodal Inland Planner is a software tool. The figure below illustrates the architecture of
the software components that are involved in it.
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Transport
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. book
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Route Planner
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Figure 1: Multimodal Inland Planner ICT architecture

The Multimodal Inland Planner is essentially a Back-End system that can be connected to
external apps or systems through a REST API implemented and provided by the API gateway
component. The API gateway is the first module and works as an interface between external
requests and the main functionalities provided through the Controller components. This interface
manages the requests to call the different APl endpoints. In our case, the User Interface (Front
End) will be connected to the system through the API gateway. Also, external booking services
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for transport options related to the tool could also be connected. A high-level description of the
components and their interactions is provided below:

The Route Dashboard Controller orchestrates all inputs and outputs of the system that are
related to route management. The controller manages the received requests from the external
systems through the API gateway. When each process is completed, the Controller provides the
API gateway with the responses.

The Cargo Flow Predictor component shares several components from the MIP architecture, as
described in section 7.

The Port Data Listener modules retrieve new relevant information whenever it is available and
provide it to the system. They also map this data in a way that is useful, understandable, and
efficient for the system.

The Data Manager is responsible for managing all the database queries and transactions. Its
scope is to manage all controller and Route Manager requests to the DB and to return the results
in a centralized component. The Data Manager works with the DB and gives response to the
Controller, but it is also possible to connect the Data Manager with other modules inside the
system (e.g., the Cargo Flow Predictor module).

The Database is a Postgres instance where information about connections, terminals and
connections costs is stored. This data helps to get additional information and even to filter it.

The Route Manager is the core component of the overall system, its main activity is to generate
and provide the multimodal and specific transport mode routes for the requests received from
the Route Dashboard Controller component. To generate the resulting routes, the Route
Manager gets the input parameters from the controller, completes these parameters with
additional information through the Data Manager and generates single transport mode requests
to the Route Planner. The returned routes can be truck, shortsea, train, and barge. Then, the Route
Manager ranks them according to specific user preferences.

The Route Planner generates routes according to the specification given by the Route Manager,
such as transport mode and destination. To achieve this, this component makes use of external
routing services which provide the adequate routing algorithms for different transport modes.
The OSRM Backend Interface (Open-Source Routing Machine: http://project-osrm.org/) can
provide answers for train, shortsea, or barge transportation, since they are custom OSRM
Backends, each of them with a configuration .lua file with specific characteristics. The Google
Maps API will be able to provide multiple route solutions for truck transportation. The Route
planner is also connected to external geocoding services that provide geocoding and reverse
geocoding functionalities. Specifically, it provides the geocoordinates from addresses and the
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opposite, an address description from a geocoordinate. It is ready to be connected to geocoding
modules using the APIs interfaces of OSRM engine as well as the one of Here Maps.

The following figure represents a sequence diagram that describes the inland transportation
module from the MIP and its flow of information:

Route

Open Street Maps
. . Geocoordinates between
Infrastructures to be able [~ Routing Algorithm PoA and a European
to build the routes origini/destination for a
specific mode of
- transport
Inland Terminals
Geolocation of European [ Distance
Inland Terminals CO2 emissions
Distance between PoA Costs Calculation
Terminals connectivity and a European Between PoA and a
originidestination for a _ European
Terminals with an active [ | specific mode of orlgmld(_-z§t|nat|on fora
connection to PoA transport specific mode of
transport
h I -
Schedules Price
Schedules and >
connections info Between PoA and a
] European
origin/destination for a
Operators connectivity specific mode of
transport
Operators with an active
: —
connection to PoA .
Travel time
Operators availability Between PoA and a
. European
Oper_ators data _abo_u_t origin/destination for a
capacity and availability specific mode of
transport

Figure 2: Multimodal Inland Planner flow

The routing algorithm is external, as mentioned above. However, the cost calculation is
performed using the values obtained from the routing algorithm. The costs calculator can be split
into different modules:

1. CO2 emissions calculation. In some cases, some cities have not been covered in the CO2
emissions data frame. In order to have the most reliable estimation given the expected
travel distance, as well as the necessary means of transport, a regression algorithm is
developed.

2. Price prediction. Here as well, a regression algorithm is used to estimate the price. Given
the historic prices to travel from PoAB to other known destinations, it estimates the price
for unknown destinations, meaning that they are note listed in the price dataset.

3. Traveltime. The case of travel time for trucks is obtained directly from the external routing
algorithm. However, for barge and/or train, the algorithm reuses the external routing
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algorithm to add the “last-mile" travel times, which are the distances that the cargo needs
to be transported by truck. Note that this may also include the first trip.

Price calculation

Estimating prices for freight transport is a non-trivial task due to the wide variability of the
elements involved. The routes usually include different countries, with their own policies and
different modes of transport. The methodology to compute the price of those multimodal trips
estimates the price in euros for twenty-foot equivalent units (€/TEU) (a standard sized container).

The approach consists in estimating the prices (€/TEU) depending only on the distance travelled
by each mode. To achieve the objective, the approximation starts from two datasets: one contains
the estimated price for the road, train, and barge modes of transport to a list of European cities
as a destination from Antwerp (2013); the second contains the distance for each mode of transport
from a list of European terminals as destination from Antwerp.

The price from Port of Antwerp-Bruges to any European destination is extrapolated from the
initial dataset, which contains the route connection prices for several cities. The information for
those connections shows the route length, the price, and the transport mode.

CO2 calculation

The methodology to estimate the CO2 emission for the different transport modes will follow a
general and standard calculation extracted from ecotransit (“EcoTransIT World - Calculation.”
https.//www.ecotransit.org/calculation.en.html). The estimation, for one TEU, includes both the
CO2 emission and the energy consumption and a list of other pollution indicators (in tonnes),
such as: green-house gases (GHQG), nitrogen oxides, non-methane hydrocarbons, sulphur
dioxides and particulate matter.

3.5 - Demonstration Implementation Requirements

The initial list of requirements was built in the frame of Deliverable 3.3, where a list of 20
requirements was already provided.

In this section we will focus on the requirements related to the data needed to build the
Multimodal Inland Planner. Being a software tool integrating data from already existing
operations from different transport modes, no integration with port infrastructure requirements is
foreseen in this demonstration.

It is worth mentioning that most datasets will be used both in the Multimodal Inland Planner and
the Cargo Flow Predictor.
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Structured Implementation Requirements are formalized based on the project template and are
presented in Annex 11.1 Multimodal Connectivity Platforms — Multimodal Inland Planner.

3.6 - Demonstration Challenges & Barriers

Challenges & Barriers for each of the 4 PIONEERS pillars were detailed in deliverable 3.1. The
challenges and barriers listed there are a starting point to bring additional detail from this
demonstration perspective.

Challenges

Since quite some time, there is a global need make the transition to a modal shift to reduce
emissions. This shift will be easier to make if other specific challenges are met:

e Creating extra transparency in the rail logistics chain for all stakeholders
e Enhance the alternative transport modes' cost and convenience

Barriers

The general perception of the different actors in the logistics chain is still that sharing their data
is a risk instead of an opportunity. Having historical data (both from traffic and cargo) will allow
for the development of far better Machine Learning models to develop Cargo Flow Predictor
allowing to take smart strategic decisions. Additionally, if shippers, LSPs and rail operators share
their data it would become possible to develop capacity and availability tools inside the MIP.

It is crucial that potential users understand the benefits of sharing the data from a business
perspective.

From a societal perspective, a mind shift of the consumer to utilize alternative modes of transport
instead of cars and trucks is needed, as the fastest route is not always the most sustainable route.
Therefore, different incentives need to be implemented in order for consumers to choose more
sustainable routing options even though they may take slightly longer.

The mentioned barriers lead us to a list of risks to be considered:

e Different datasets for alternative transport modes providing information about availability
and capacity are not provided or do not provide sufficient information to be displayed in
the tool. Alternatively, some specific business rules can be used to display this information
in the tool.

e Information provided in the datasets about availability conflicts with transport operator
business processes. Any of the information displayed in the tool will be validated in
advance with the specific transport operators.
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If we want to include the shortsea transport mode in the different route options, shortsea
connections info is necessary. If these datasets are not obtainable, shortsea will be
discarded.

Reliability is critical for the success of the MIP. If datasets are not updated regularly,
information displayed in the tool will lose quality and can lead to non-existing routes.
Estimated costs differ from real costs when the user is doing the real booking with the
transport operator, losing reliability in the tool.

3.7 - Demonstration Time plan

These are the tasks foreseen for the Multimodal Inland Planner demonstration.

MULTIMODAL INLAND PLANNER

Detailed definition of the use cases

Further process and b

Data provision

Datasets exoloration
m detalled

dofi

Model development

Back End development

Front-End development (alpha v)

Alpha v pilot execution

Model optimisation

Full imph

Final v pilot execution

Figure 3: Multimodal Inland Planner Gantt chart

The tasks and a brief description are specified below:

Detailed definition of the use cases: the use cases are described with detail.
Stakeholders’ engagement: the use cases are explained to the different stakeholders in
order to engage them.

Further process and business understanding: after meetings with different stakeholders,
the requirements are refined with stakeholders' input.

Datasets provision: based on the output of previous tasks, the different stakeholders will
provide the datasets needed to implement the MIP.

Datasets exploration: evaluation and analysis of the datasets provided by the different
stakeholders.

Architecture detailed definition: detailed definition of the architecture of the solution
Model development: routing algorithm development

Back End development: development of all the Back-End components taking part of the
whole solution

Front-End development alpha version: development of initial version of the user
interface
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e Alpha version testing phase: demonstration execution, tested by the different
stakeholders and data gathering for impact assessment

e Model optimisation: optimisation of the model based on the analysis of the updated
datasets provided by the different stakeholders.

¢ Full implementation: full implementation of the whole solution, applying the upgrades
detected during the alpha version testing phase.

e Fullversion testing phase: final execution of the completed version of the demonstration.

These are the milestones to consider in the demonstration phase:

e Scoping Document and Requirements completion: Month 9
e Full set of Datasets provided: Month 19

¢ Alpha version of the demo ready for testing: Month 28

e Complete version of the demo ready for testing: Month 34

e Demonstration successfully executed: Month 36

It is worth mentioning that in the frame of WP8, the transferability actions related to the
Multimodal Inland Planner will be executed, firstly by screening the transfer potential of the
demonstration, and performing a gap analysis and secondly, from Month 36, once the demo
is completed, transferring the demo to the “Transfer During the project” ports.
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4 - Multimodal Connectivity Platforms -
Digital Rail Platform

4.1 - Demonstration Description

The rail platform will have a supporting IT role in following up and managing rail transport in and
around the Port of Antwerp-Bruges. This requires an integrated and end-to-end approach in
sharing data between all actors involved in the rail transport sector, hence the implementation of
the rail platform. This demonstration wishes to digitize the existing manual processes and create
transparency in the E2E supply chain through the collection of data and information. This will lead
to the ability to coordinate logistics processes of various actors in the transport chain more
effectively and a more efficient use of the available rail infrastructure.

The Port of Antwerp-Bruges Rail Platform is the key in the digitalization of rail freight transport
and support rail traffic control and capacity management in the port. This requires an integrated
and end-top-end approach in sharing data between all actors involved in the rail transport sector.

The IT platform will be tested by the Port of Antwerp-Bruges and Infrabel stakeholders within the
process:

- Infrabel traffic controller

- Railway undertaking traffic planner

- Terminal operations planner

The different scenarios included in this demo were elaborated in Deliverable 3.2, here below
these scenarios are summarized.

Scenario 1. Arriving Company train

This scenario is about creating visibility of end-to-end train planning and monitoring of execution
of an arriving train in the Port of Antwerp-Bruges.

There are 9 steps in this process:

1. Request Terminal slot
e Railway undertaking requests a slot at the terminal to unload his train
2. Processing Terminal slot
e The terminal will communicate with the RU to find a matching timeslot
e The RU will receive the time when the train will be accepted
3. Check on planned infraworks / Quick Checks Infrastructure capacity
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e The Infrastructure Manager provides a tool for the RU to check the remaining
capacity on the network
e The RU checks if a train can be accepted at the requested moment
e If thereis no capacity a new terminal slot will be requested
4. Request Long haul train path
e The RU requests a train path on the global network
e The IM checks the remaining capacity and plans the train
5. Request Last mile train path
e The RU requests a train path on the local network (in the port)
e IM checks the remaining capacity and plans the train
e IM does the sanity checks on the bundles and bundle movement
6. Coordination and validation between train path LM and LH + allocation of train path by
Infrabel
¢ The IM will harmonize the different components (LM, LH, bundle movements)
e The IM communicates which movements the RU can make
7. Alignment terminal slot and train path
e The IM, terminal and RU take actions to ensure that the train will arrive on time at
the foreseen terminal slot
Planning of the train on buffer tracks
e If the train does not drive to the terminal directly, the IM will need to do a capacity
planning of the bundles.
e The IM communicates the alterations
9. Execution of train journey
e The RU executes the train journey conform the planned routes and time schedule

®

Scenario 2. Departing company train

This scenario is about creating visibility of end-to-end train planning and monitoring of execution
of a departing train from the Port of Antwerp-Bruges to the hinterland.

In this process there are 9 steps:

1. Request terminal slot departure
¢ Railway undertaking requests a slot at the terminal to load / or pick up his train
2. Processing terminal slot
e The terminal will communicate with the RU to find a matching time slot
e The RU will receive the time when the train will be accepted
3. Check on infrastructure status
e The Infrastructure Manager provides a tool for the RU to check the remaining
capacity on the network
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e The RU checks if a train can be accepted at the requested moment
e If thereis no capacity a new terminal slot will be requested
4. Request First mile train path
e The RU requests a train path on the local network (in the port)
e IM checks the remaining capacity and plans the train
e |IMdoes the sanity checks on the bundles and bundle movement
5. Request Long haul train path
e The RU requests a train path on the global network
e The IM checks the remaining capacity and plans the train
6. Coordination and validation between train path LM and LH + allocation of train path by
Infrabel
e The IM will harmonize the different components (LM, LH, bundle movements)
e The IM communicates which movements the RU can make
7. Alignment and validation FM and LH train path
e The IM, terminal and RU takes actions to ensure that the train will arrive on time at
the foreseen terminal slot
8. (Planning train on buffer tracks)
e If the train does not drive from the terminal directly, the IM will need to do a
capacity planning of the bundles.
e The IM communicates the alterations
9. Execution of train journey
e The RU executes the train journey conform the planned routes and time schedule

Demo Implementation: The demonstration will be implemented in the Port of Antwerp-Bruges.
It will test the integration of systems from Infrabel and Port of Antwerp-Bruges.

Transferability: The first implementation is in the Port of Antwerp-Bruges. This implementation
can be used as a blueprint for further roll-out in other ports.

Differences: the principles are the same, but if another Infrastructure Manager is implementing
this platform, other processes will need to be developed. (For example: the demand for a train
path follows another process then was implemented in the demo).

4.2 - Demonstration Objectives

The objective of the digital rail platform is to realise an IT platform that will lead towards a digital
way of following up and managing rail transport in and around the port.

The key objectives to realise this IT platform are:
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1. Digitalization of existing manual processes
Creating transparency in the E2E supply chain through data collection and information
exchange

3. Coordinating the logistic processes of the various actors in the transport chain more
effectively

4. More efficient use of available rail infrastructure

5. Providing support in the realisation of the Rail vision (Port of Antwerp-Bruges - Railport -
Infrabel)

In scope: Planning of the railway transport in the Port in Antwerp-Bruges
It is important to mention what is out of the scope of the demo:

- Planning and monitoring of the movement (opening and closing) of the bridges and locks
- The invoicing process for the Infrabel services (train paths, shunting movements,
reservations for parking tracks, ..)

4.3 - Personas Involved in the Demonstration

This section gives an overview of the personas involved in the demo, i.e. the users of the demo
in terms of their functions or roles.

Persona Role
LSP Multimodal Transport Uses the Multimodal Inland Planner to identify the best
planner multimodal transport options for her containers between

PoAB and another origin or destination

LSP Rail Transport planner Uses the Multimodal Inland Planner to check the
availability of the train legs and help in the decision of
booking a slot

Rail operations manager Checks the Multimodal Inland Planner to identify possible
saturation in the offered services from/to POAB

4.4 — Demonstration Design

The architecture of the design hasn't started yet, but the process will be developed as shown in
the diagrams below:
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Persona(s) System Goal

E

Figure 4: UML dagram of process

Persona(s) System Goal

E

Figure 5: UML diagram of process

1 |

4.5 — Demonstration Implementation Requirements
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The initial list of requirements was built in the frame of Deliverable 3.3, where a list of the
requirements was already provided.

In this section we will focus on the requirements related to the data needed to build the IT-
platform.

For the implementation of the IT-Rail Platform we need access to the following data:

Planning data

Description:
Planning of rail paths: scheduled rail paths that cover both long haul and last mile.

Data provider: Railway undertaking (traffic planner)

Terminal Planning

Description:

The railway undertaking should be able to request terminal locks as the starting point of
the chain. Management of these requests, status and final confirmation or rejection by the
terminal should be done via the rail platform. Possibly enriched/linked with a TRS to
provide the necessary loading and unloading times. The terminal planning should be
visible in the rail platform. The planning consists of terminal slots. Each slot should contain
information about:

- ETA/ETD/ATA/ATD of train

- Train number / rail path number
- Train formation / wagon list

- Train staff

- Origin / destination of the train

Data provider: Terminal (operations planner)

Real time data
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Description:

E2E track and trace aimed at following-up of trains, wagons, and cargo throughout the E2E
chain, with a view on both the past, real time execution, and the future. This module
processes the receipt or registration of various movements within the railroad platform,
such as: confirmation of arrival/departure last mile/departure first mile at terminal or local
bundle, confirmation of departure long haul, end of inspection, ready for departure,
processing by Infrabel of adjusted time of departure, registration of arrival wagon at the
terminal or final destination (and notification of this to the customer) via EDI or manually,
etc.

Based on these data, the progress in the chain can be mapped and followed up.

Data provider: Infrabel

Infrastructure data

Description:

All possible static assets are created, defined and stored in order to be used as
fundamental building blocks within the rail platform. To be able to reuse the static assets
on a daily basis, it is extremely important that this database is kept up to date.

E2E elements are created and enriched with information (where applicable) related to the
following attributes:

- Category (roadway, bundle, terminal, shunting hill, bridge/lock)
- Subcategory (signalled/controlled, not signalled/uncontrolled)
- Link with static asset (which terminal, bundle — for planning purposes)
- Link to/part of certain control area
- Total number of tracks with track classification
o Number of process tracks
o Number of parking tracks
o Length

- Geolocation (shape if applicable)
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- Physically adjacent E2E elements

Data provider: Infrabel

Information of the train and cargo

Description:

- Train composition / wagon list
- Train operator

- Train measurements

- Sequence of wagons

- Origin

- Destination

Data provider: Railway undertaking

Available capacity of bundles

Description:

All parties involved should have a clear view of the (for or by them) planned as well as the
available capacity of the bundles in the port. Depending on who the user is, it will also be
possible to see which trains (and wagons) have reserved these bundle tracks. All this
information should therefore be made available to registered parties at all times via the
platform.

The available capacity in the bundle must be searchable in function of the desired time in
combination with a certain location or in function of a desired chain. For each chain, the
start and end destination must be specified and based on this, different chains can be
composed. Once the different elements in the chain are linked, the elements can then be
checked for free connecting capacity until one chain is complete.
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There must always be a view on the maximum capacity per bundle and this for the past,
present and future (number of tracks). Temporary unavailability of tracks / bundles is also
applied to the available capacity and displayed in the platform.

Data provider: Infrabel

Integration with current port infrastructure:

- Theideais to integrate this process in the existing rail handling protocols and further and
more extensive integration with the backbone systems of the different operators in the
port area.

- Data from the infrastructure database will be loaded in a one-time load or in a one-shot.

Structured Implementation Requirements are formalized based on the project template and are
presented in Annex 11.2 - Multimodal Connectivity Platforms - Digital Rail Platform.

4.6 - Demonstration Challenges & Barriers

The challenges for the implementation of the IT-platform are:

1) Information:
- If we don't have all information from the routes of the train, it will be impossible to
create an optimal routing
2) Resources:
- We need dedicated resources from all parties to develop and test the IT-platform
3) Alignment:
- A good alignment is needed between the readiness of the terminal and arriving of the
train
4) Co-operation:
- Aclear and good co-operation is needed between all parties and stakeholders

The barriers for the implementation of the IT-platform are:

1) Data sharing:
- Consensus is heeded on which standards will be used (e.g. TAF/TSI)
- Consensus is needed on the quality of the data
- Mind shift is needed from all stakeholders that data must be shared
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- Consensus is needed on all the policies for data sharing

- Risk: if we do not have all data, the process will not work
2) Mind shift for multimodal transport

e Risk: not enough contribution of the stakeholders will make it harder for the

platform to get traction

3) Process flow

- Data analytics challenges to identify appropriate solution to improve rail flow

- Risk: extra development loops might be needed, creating a delay in the delivery
4) Technical barriers

- Data integration and linking

- Risk: more development could be needed, causing a delay
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4.7 - Demonstration Time plan

The time plan for the Digital Rail Platform is detailed in the following Gantt chart:

456789101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Refining of :
- Objectives
- Scoping
- Business Requirements
Proces analysis
Final Business Requirement
Refining Functional en Non functional requirements
Translation Epics en stories
Realisation (data + testing)
Evaluation + lesson learned

Figure 6: Digital Rail Platform Gantt chart

Proposed development & deployment plan:

Refining of the objectives, scoping, and business requirements: M1 -> M6
Making the process analysis: M5 -> M12

Finalise the business requirements: M13 -> M18

Refining functional and non-functional requirements: M15 -> M24
Translation Epics and stories: M19 -> M24

Realisation (data + testing): M21 -> M30

Evaluation and lessons learned: M27 -> M36
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5 — Modal shift in the commute of port

employees
5.1 - Demonstration Description

The city of Antwerp (within the programme Smart Ways to Antwerp) supports companies with
more than 20 employees in Antwerp to develop a smart and sustainable mobility policy for their
employees. This programme focuses on commuter transport and contributes to the overall goal
of the Antwerp region to achieve a modal split of 50/50 and long-term behavioural change. This
approach was implemented as part of the European project CIVITAS PORTIS and proved to be
effective and successful. As part of the European project PIONEERS, the city of Antwerp has the
ambition to target (more) port companies.

This programme is part of the broader Smart Ways to Antwerp approach and strategy of the city
of Antwerp. Smart Ways to Antwerp focuses on soft measures to change/influence mobility
behaviour. It works both on the demand and the offer side of mobility services. Through
informing, nudging and incentivising people to travel differently, it influences demand for
mobility. Through supporting and regulating the development of new mobility solutions in the
city, it increases the offer and at the same time ensures the end user's freedom of choice.

In the coming (ten or even more) years, the biggest infrastructure works in recent history - ie,
closing the Ring Road around the city - will take place. There is a need for further intensifying
the employers’ approach as severe impact on accessibility of the port and city started already
(on the left side of the riverbank) and is expected to increase (as soon as the huge road works on
the right side of the riverbank will begin). At this point, a few port companies are part of the
approach, but a further scale-up is needed, together with the Port of Antwerp-Bruges, to reach
more port companies. Furthermore, each port company has specific heeds and needs an
adjusted approach to deal with its specific challenges.

Another important infrastructural trigger - next to the Ring road connection - is the Masterplan
Bicycle Infrastructure, coordinated by the Port of Antwerp-Bruges - by which a lot of kilometres
of cycle paths will be either constructed or renewed during the next ten years (more or less) in
order to stimulate port employers and employees to commute more by bike.
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The focus is on creating a shared mindset with companies (CEO's and HR), creating insight in the
financial benefits of a modal shift for commuting, offering mobility scans and providing the
possibility to test alternative mobility solutions (such as e-bikes, water taxi, bike bus, etc.). Next
to that, the tools that have been developed to support employers will have to be scaled up
further.
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Concretely, once a port company/employer is committed to the Smart ways to Antwerp
program, it is the ambition to realise the modal shift and reduction of CO2-emmision by
implementing a set of concrete measures/initiatives (and as many combinations of these
measures/initiatives as possible). The Smart Ways to Antwerp employers’ approach will develop
and implement these mobility solutions, technologies, and innovations also among as many
port companies as possible:

e Mobility scan: A mobility scan of every company is carried out at the start of the cooperation.
Based on the home and work location(s) of the employees, the current travel behaviour is
mapped. Then a set of mathematical rules is applied to see the potential for changed
behaviour towards alternative solutions for the car. For example, there is potential for people
currently commuting by car that are living within 7.5km from their work to make the switch to
cycling to work. Also, the potential for e-bike, public transport, P+Rs and carpool are
calculated by such mathematical rules. After the mobility scan is done, the company knows
where the potential modal shift lies and the potential reduction of CO2 emission. The
mobility scan has the ambition to focus on both the modal shift as well as flex shift.
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Multimodal route planner, mobility map and app and personalised travel plans: Smart Ways
to Antwerp has developed its own multimodal travel planner, incorporating all available
mobility solutions, as well as considering road works, the low-emission zone, traffic
information, parking policy, etc., making it a unique tool. It shows the smartest route, not only
unimodal but also by combining different transport modes into one route, and gives
personalized advice based on the profile of the user. The smart mobility map gives an
overview of all mobility solutions nearby, with real-time information and including private
shared mobility providers. Both tools inform and inspire users to change their behaviour and
promote active and green modes, contributing to a reduction of cars on the road and CO2
emissions. If employees need more personalised travel plans on top of this digital offer, they
can get a personalised travel plan conversation (about 15 a 20 minutes), tailor-made and
well prepared by a Smart Ways to Antwerp mobility consultant. This can be done both online
and at the premises of the company (especially in a context of the Covid-19 pandemic).

Test offer bicycles, e-steps, and public transport: Companies that are part of the approach get
the opportunity to set out a test offer for their employees, consisting of bike, electric bikes,
speed pedelecs, folding bikes, shared bikes, train, tram, bus, water taxi and e-steps. This
way, employees can try out these solutions for free and see the benefits first hand. A tool
helps manage this to make sure everything runs smoothly. Surveys of employees who used
this offer show that for example after trying out an e-bike, more than half of the respondents
consider buying one for their daily commute. Meaning this is an excellent way of convincing
people to change their behaviour and switch to greener solutions.

Bike discount scheme: If employees live within a 12-kilometre radius of their company, they
could reach the company 20 minutes sooner by bike than they could by car during rush hour.
They would get there even faster with an electric bicycle. Because of the many road work
projects in and around Antwerp, we need to find smarter ways of getting around. For this
reason, employees who go to work by bike instead of driving for at least two days a week
can apply for a one-off discount on the purchase of a new bicycle (or e-bike), or on the
maintenance of their current bike (under certain conditions, for example, for employees that
are commuting through the road work zones in Antwerp and willing to leave their cars at
home and bike to work at least two days a week). The city will offer them a one-off discount
of €150 to €250 towards the purchase of a new bicycle (or e-bike). Under certain conditions,
employees of companies working with Smart Ways to Antwerp can receive an extra
reimbursement, in addition to the usual discount. This would amount to a discount of up to
€450 for the purchase of a new bicycle (or e-bike), and up to €175 towards the maintenance
of a current bike. All info is described in an allowance arrangement.

This is the step-by-step standardised implementation process of the employers' approach:

Step 1: identify and contact leads together with the Port of Antwerp.
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Step 2: introductory meeting with the interested company, explaining the approach, discuss the
needs and possibilities.

Step 3: Signing of the cooperation agreement, confirming the commitment on both sides
Step 4: The cooperation starts with a mobility scan.

Step 5: Based on the results, analysis, needs and potential of the participating companies, a plan
of action is made, and priorities are set. The programme works on three objectives, contributing
to traffic and CO2 emissions reduction:

- Modal shift: stimulate the use of more active and sustainable modes of transport for work-
home commute, such as (electric) bikes and public transport.

- Flex shift: stimulate teleworking, flexible working and working from home, by helping
companies with strategy development; giving advice and training (for example on how to
manage a team working from home); organizing learning networks where companies can
share their experiences, challenges, solutions (receiving advice from peers is a good way to
get inspired).

Smart shift: stimulate smart and creative solutions and cooperations for sustainable work-
home commute, for example shared mobility services, mobility apps for companies, optimisation
of car park use etc. by for example organizing thematic workshops encouraging cooperation with
(private) partners.

Another aspect is the marketplace for mobility, where a specific B2B matchmaking is created
between alternative mobility solutions and companies. The first pilots, with support from the city,
are starting soon and encompass e-bike sharing systems, e-minivans for shared commuting, etc.
Such projects and partnerships can be of great value for port companies as well, especially for
those with less access to public transport and traditionally shared mobility systems. Also here,
scaling up is needed to address the challenges of port companies.

5.2 — Demonstration Objectives

The overall objective is to achieve a modal split of 50/50, guaranteeing an accessible and
liveable port and city. The demonstration project will have effect on several levels, covering not
only sustainable and smart mobility, but also economic, environmental, and social aspects. This
project will contribute to a better accessibility of the port and city (and the companies located
there), reduce car-based travel and CO2 emissions, increase the liveability, and contribute to
the economic growth and employment in city and port by providing better access.
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To keep the city and the port accessible and liveable, Antwerp has set up the ambitious goal of
a modal split of 50/50 in the city and region of Antwerp. So, half of all movements should be by
sustainable modes of transport and maximum half should be by car.

Regarding this ambitious modal split and regarding the employers' approach, it is the goal of the
city to engage as many port companies as possible to maximize the modal shift among the
targeted port employees during the lifespan of the PIONEERS project and beyond (as legacy of
PIONEERS).

The employers' approach of Smart Ways to Antwerp is a proven programme with successful
results. The PIONEERS project can build on best practices and scale-up this approach to port
cities. At the same time, the employers' approach will scale-up the existing services to (more)
Antwerp port companies and will expand the existing services by developing a monitoring
mechanism focusing on the reduction of CO2 emission. Bullet wise this demonstration project
will:

contribute to a reduction of car-based travel and CO2 emissions and, therefore, a more
liveable and attractive port and city.

e enable a modal shift and multimodal mobility.

e raise awareness to the importance of smart and sustainable mobility, creating the right
mindset to achieve behavioural change.

e showcase the benefits of smart and sustainable mobility solutions; on environmental,
company and personal level.

e deliver new optimisation mechanisms for multimodal transport, reducing traffic from/to the
port and city and promoting green alternatives and active modes of transport.

e develop an active and effective multi-actor governance model for cooperation, and strong
public-private cooperation, interaction, and partnerships, with involvement of the city and
port authority, port actors, organisations, companies and mobility providers. The city and port
are in the perfect place to facilitate such cooperations, which will not only be beneficial for
this demonstration project but will also create strong links for the future. The goal is to build
mutual, reliable, and respectful relationships for the long-term.

e contribute to further shaping a future-proof Port of Antwerp-Bruges, with positive impact on
the attractiveness of the port, employment opportunities, the hinterland, cities, and urban
mobility.

e provide scalable solutions that can be replicated in other cities/ports.
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Achieving behavioural change requires concrete actions in the short term, but also long-term
attention. Not everybody is driven by the same motivators. Some people will be convinced by
infrastructural improvements, others by inspiring peers, financial benefits, or simply sufficient and
clear information. It pays off to get to know the target group (in this case the employers and
employees) and use different strategies to help them make the shift to sustainable modes of
transport. The employers’ approach encourages actions on four levels (and its combinations):
inform, enthuse, stimulate, and facilitate. This is strengthened by creating a
network/community of companies, where they can share knowledge and experiences. As it is
possible to start small and work step by step, this approach is transferable to all cities and ports
that want to make commuter traffic (and other forms of transport) more sustainable. The city of
Antwerp has been working on this approach since 2016 and has, therefore, already gained
extensive experience to firstly, further optimise and upscale this approach, and, secondly, to
transfer its lessons learned and experiences to other interested cities.

With the employers' approach, Smart ways to Antwerp only focuses on employers, so:

e I[N scope are the port companies/employers and their employees.

e OUT scope are other entities related to (port) companies such as visitors/clients,
suppliers/logistics and - regarding higher education institutions such as the Antwerp
Maritime Academy - students.

5.3 - Personas Involved in the Demonstration

This section gives an overview of the personas involved in the demo, i.e. the users of the demo
in terms of their functions or roles.

Persona Role

Port Mobility Manager Responsible for the decision to promote environmentally
friendly means of commuting

Port Commuter Person utilizing environmentally friendly means of
commuting
Employer Mobility Manager Work for a company operating within the port premises.

Convinces employers and employees to participate

5.4 - Demonstration Design
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Here you can find the UML diagram about commute to work:

Persona(s) System Goal

Create a change in the
_ mind of employers, coming
to the job utilizing other
maodes of transport than a
car based of the SMART to

Figure 7: UML diagram of process Commuting to work

5.5 - Demonstration Implementation Requirements

Regarding data/asset/infrastructure requirements, these are the implementation/technical
requirements:

1

4.

Mobility scan tool: After a port employer becomes part of the Smart ways to Antwerp
community by collaborating with the employers' approach, the first step is a mobility scan
(which shows the current modal split as well as the potential modal split, based on
mathematical rules, one per mode of transport).

Smart ways to Antwerp website (with as central applications: Smart ways to Antwerp route
planner and smart map): it is often important for employers as well as employees to be
informed about all mobility and attainable options and routes for commuting. Smart ways
to Antwerp delivers the related online services by these two online applications (the
multimodal route planner and the smart map), which helps commuters before and on the
road to find the best mobility solutions, because users can consult them online via a laptop
as well as via the app on a smartphone.

Personalised travel plans: In case of online conversations, we need an online tool (we use
Microsoft Teams), in case of a physical meeting at the workplace we need a room and a
solid Wi-Fi connection (on order to show the online devices).

Test offer: A next step for those who are interested in other mobility options is - after
informing - the test offer. Employees can test a range of bikes such as city bikes, e-bikes,
folding bikes, cargo bikes, bicycle trailers and shared bikes. In addition, people also can
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test PT such as - in a port context - the Waterbus (over the river Scheldt). They can test all
of these during 4 weeks for free, in the hope that they will see the benefits and make the
switch.

Bike infrastructure: Port of Antwerp-Bruges takes the lead by carrying out cycle road
works and the City of Antwerp/Smart ways to Antwerp - together with the Chamber of
Commerce - try to support the port and the companies with different cycling stimulating
initiatives.

Structured Implementation Requirements are formalized based on the project template and are
presented in Annex 11.3 - Modal shift in the commute of port employees.

55

- Demonstration Challenges & Barriers

Some issues/challenges/barriers that can be part of (a scale-up of) the employers' approach are:

Cooperation with all (relevant) stakeholders in and around the port of Antwerp. Related
risk: less understanding in the cooperation with all partners, although - because of the
existing productive and very smooth way of cooperation - this risk is almost non-existent.
Another related risk: (port) companies are not willing to participate in the Smart ways to
Antwerp employers' approach. This last risk occurs: some employers - despite several
initial and follow-up meetings - are not yet participating at the employers' approach.
Potential problems with data warehousing. Related risk, as everywhere: a crash of one or
more servers or — less dramatic — temporary problems with the functioning of our tools
(and as a potential consequence of that: delay of the implementation of modal shift
initiatives amongst employers).

In general, a shift in the mind of the commuter is needed - there needs to be a willingness
to adjust from the perspective of the port commuter and so the willingness to participate
in modal shift initiatives. Related risk: despite several attempts of communication via
different channels, port commuters do not participate in the initiative.

An issue regarding the input (data of mode of transport of employees) that employers
must deliver can be privacy/GDPR; the details of the data depend on the willingness of
the engaged employers. Related risk: despite the GDPR proof way of working of the Smart
ways to Antwerp programme and the employers' approach, a (port) employer uses even
stricter rules concerning GDPR. In that case, we must discuss this issue with the concerned
employer and agree on a way of working which meets both interests: those of the
employer (regarding privacy) and those of our modal shift project (and our need to monitor
as detailed/focused as possible).

Availability of new infrastructure in the port to facilitate the switch towards a green
alternative. Related risk: delay in the rollout of the phasing of the Masterplan of Bicycle
infrastructure of the Port of Antwerp-Bruges., although so far, the Port of Antwerp-Bruges
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is on track and we as City of Antwerp/Smart ways to Antwerp are very happy to hook onto
their phasing.

5.6 — Demonstration Time plan

Development & deployment plan:

2021:

o embed the monitoring of the reduction of CO2 emission in the employers'
approach

o prepare an approach together with both main partners Port of Antwerp-Bruges and
the Chamber of Commerce/Alfaport

2022 - 2024 (and beyond): engage as many port companies and employees/commuters
as possible > so far, we have already engaged DEME and the Antwerp Maritime
Academy. Hooking on the Masterplan Bike infrastructure of the Port of Antwerp, an initial
interview with 2 (other) port companies (MPET and Medrepair) took place in June 2022.
The next initial interview with a port company will be at the beginning of July 2022 with at
least 1 port company. The next (ten or more) years, we will speak with a lot more port
companies. Regarding the implementation of all modal shift initiatives, we can expect this
timeline:

o 2022 (Q3): start of the first mobility scans for port employers = baseline
measurement (which goes on continuously, so also after the conclusion of the
PIONEERS project).

o 2022 (QQ3): start of the first test offers at the sites of port (PIONEERS) employers
(which goes on continuously, so also after the conclusion of the PIONEERS project).

o 2022 (Q3): the 5™ Smart ways to Antwerp CEO meeting (we organise it every year,
with this time - as an aspect of the programme - focus on port related initiatives,
made possible by PIONEERS).

o 2022 (Q3): start of other modal shift initiatives such as accessibility sheets,
personalised travel planning conversations, etc. (which goes on continuously, so
also after the conclusion of the PIONEERS project)

o 2022 (Q4): first follow-up monitoring
2023 (Q4): second follow-up monitoring

The Smart ways to Antwerp employers' approach team has the realistic ambition to target
different port companies and to implement different modal shift initiatives among their
employees/commuters. At the end of the implementation part, Antwerp will deliver the
requested report.
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6 — Cargo Flow Optimisation
6.1 - Demonstration Description

The Cargo Flow Optimisation demonstration addresses the challenging operational logistics
planning task faced by logistics and transport managers and personnel. An innovative Sustainable
Inland Waterway Operations Optimiser will be provided for TCT BE to optimise P&G freight
movements on Danser barges. Dynamic cargo allocation algorithms will optimise barge capacity
utilisation, also reducing queuing, congestion, and costs.

Antwerp Management School will also develop the innovative GAP-N concept. The Gateway
Access Point Network (GAP-N) is a combination of the well-known concept of extended
gateways with digital platform technologies. The GAP-N concept extends a virtual network-
based application of GAP with the benefits of corridor integration. In PIONEERS the focus will be
on mapping stakeholders’ adoption requirements with a view to develop/refine appropriate
stakeholder utility functions. GAP-N digital servitisation business model options will be
developed, and stakeholder network structures and mobilization pathways identified.

The Sustainable Inland Waterway Operations Optimiser should help accelerate the shift to
greener transport modes, specifically barge transport in this case. This will be achieved by
streamlining the planning process and reducing workload for the planning and management
team, making it easier to handle larger volumes and shorter timescales.

PIONEERS will demonstrate seamless and highly efficient green logistics operations for
integrated sea/river-port-hinterland connections to massively enhance shift to greener modes.
The specific focus for this project will be increased and more efficient use of barge transport
around the Port of Antwerp-Bruges, as illustrated in the graphic below.

D3.6 Modal Shift and Flows Optimisation Scoping Document 53



PIOENELERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

Y

/L Cargo Flow
Optimiser

Hulst

reduce costs
reduce GHG

Stekene

L Berchem  Borsbeek Ranst

Wil
Sint-Amands ,

’
ele '
o
Ds f Y,
dermond
erlare TAC L2 Bonheiden

Buggenhout Kapelle-op-den-Bos
asiaba Londerzeel

The planned scope and capability of the Sustainable Inland Waterway Operations Optimiser is
illustrated by the following scenario and use cases:

Scenario 1. Capacity Utilisation Optimisation

The shipper (P&G in this example) has a number of containers to move between Willebroek and
Antwerp, all with differing priorities and time constraints. Transport capacity is limited, so the
Terminal Barge Planning Team has to allocate containers to the right transport resources to try
to achieve the requirements of the customer while adhering to operational constraints and
attempting to optimise utilisation.

Two possible use cases may be considered:

Use Case 1.1 Normal Scheduled Services

In this case the required container transport movements can be met by the scheduled services
that call in at Willebroek, so the operational requirement is to allocate each container to the
correct barge/service. The process can be summarised as follows:

e Shipper Planner notifies Terminal Barge Planning Team about requirements
e Vessel Operator notifies Terminal Barge Planning Team about current status
e Terminal Barge Planning Team allocates containers

e Terminal Barge Planning Team notifies Barge Captain/Controller
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e Terminal Barge Planning Team notifies Shipper Planner

Use case 1.2 Dynamic Optimisation of Capacity Utilisation

In this case the required container transport movements cannot be covered by the normal
scheduled services, so the Terminal Barge Planning Team have to identify additional
services/resources that might be able to help. The process can be summarised as follows:

e Shipper Planner notifies Terminal Barge Planning Team about requirements

e Vessel Operator notifies Terminal Barge Planning Team about current status

e Terminal Barge Planning Team receives notification of additional available capacity from
other TSPs

e Terminal Barge Planning Team optimises allocation (potentially considering multiple
solutions)

e Terminal Barge Planning Team allocates containers

e Terminal Barge Planning Team notifies Barge Captain/Controller

e Terminal Barge Planning Team notifies Shipper Planner

Demonstration Implementation

The Sustainable Inland Waterway Operations Optimiser will be applied to movements to/from
the Port of Antwerp-Bruges, and the operational planning team/users are expected to be located
at the Willebroek TCT terminal. Involvement of Venlo stakeholders such as ECT and DeCeTe is
planned to understand Venlo requirements for possible future implementation.

6.2 - Demonstration Objectives

Cargo planning algorithms and systems have been applied in other research projects, but they
require an extension in the modelling phase, and operational planning is largely based on human
decision-making. The project will achieve automated allocation of cargo to available barge
capacity at a detailed operational level, which will significantly improve utilisation.

The main objective is to implement a new Sustainable Inland Waterway Operations Optimiser to
be used operationally by TCT Willebroek to automatically schedule and manage P&G's
import/export movements via barge. This is aligned with the pillar objective “Shift a substantial
amount of freight onto rail, inland waterways and shortsea shipping.”

The following supporting objectives are aimed for:

e Increased automation of the planning and allocation process, reducing stress on the
planning team and allowing the operation to become more agile.
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e Enhanced visualisation of the cargo flow operation for Willebroek and Antwerp.
e Flexible model for different barge configurations and capacities.
e Innovative “passer-by" model to find new opportunities for moving cargo by barge.

Out of scope for this demo are:

e Detailed stowage plans for the barge - these remain the responsibility of the barge
operator/captain.
¢ Billing, invoicing, or other financial operations - the demo will focus on logistics planning.

6.3 — Personas Involved in the Demonstration

This section gives an overview of the personas involved in the demo, i.e. the users of the demo
in terms of their functions or roles.

Persona Role

Terminal Barge Planner Responsible for allocating containers to barges, aiming for
best use of available transport capacity while adhering to
time constraints and operational rules

Shipper Planner Responsible for informing the Terminal Barge Planner
about transport requirements, including for example the
timing, priority, destination, and container type/weight

Barge Captain/Controller Responsible for the safe and efficient operation of the
vessel used to transport the containers, including how the
barge should be loaded

6.4 - Demonstration Design

At the request of partner 13 - MCJ?, the design section of the Cargo Flow Optimization Tool was
removed from the public document. It is available for internal use by the consortium partners.

6.5 - Demonstration Implementation Requirements
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The user requirements are outlined above and described in more detail in Deliverable D3.3
‘PIONEERS Scenarios, Personas, Use Cases and Demonstration Requirements”. In this section a
number of data and technology requirements are noted.

Inland Terminals Locations
The information data should include country, terminal name, owner, latitude & longitude.

Port Terminal Locations
For the terminals in the Port of Antwerp-Bruges the location, owner, and latitude & longitude.

Inland Waterway Connectivity
This should include barge/service schedules, terminal connectivity, operator, transit times and
distance.

Terminal Operations Data
Estimated turnaround times at terminals, which could be expressed as a fixed value or a rule-
based approach (e.g., per container).

Container Movement Data
This may be obtained by integrating existing TCT Willebroek systems (preferred option) or could
be via semi-automated import processes if necessary.

Barge Details
Capacity, dimensions, class, etc.

Map Data
Map data may be required for visualisation and routing purposes. If so, it is anticipated that open
data sources such as OpenStreetMap (https.//www.openstreetmap.org) will be used.

Hardware & Third-Party Software

The Sustainable Inland Waterway Operations Optimiser will be built on industry standard
platforms, technologies, and standards. A large high-resolution monitor to be used by the main
planner is recommended. At this stage it is anticipated that Windows and SQL Server software
will be used.

6.6 - Demonstration Challenges & Barriers

The following main challenges have been identified so far. Should others emerge they will be
added to this summary.

As outlined in Deliverable D3.1 “Current State-of-the-art, Enablers, Barriers and Challenges’, one
of the major challenges for Cargo Flow Optimisation is the computational complexity of the
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optimisation problem to be solved. In fact, this applies broadly to logistics planning and
optimisation problems as a whole, especially in the field of multimodal logistics.

Exponential or factorial growth of the size of the search space as the number of variables increase
is a common feature of logistics optimisation problems, many of which are considered to be NP-
hard (please see e.g., https.//en.wikipedia.org/wiki/NP-hardness#Application_areas). The exact
functional dependency depends on the nature of the optimisation problem to be solved, but as
an indication: allocating 100 containers to transport resources could have a search space
comprising (very approximately) 10™® possible solutions (i.e., 100 factorial). Clearly it would not be
possible to search through all these possible solutions to find the best one in a reasonable
amount of time.

Therefore, one of the major challenges to be considered in PIONEERS is how to circumvent this
issue by applying more sophisticated planning approaches and optimisation techniques.

From a user/planner perspective another key issue to address is how to easily view and
manipulate the large datasets involved in planning barge movements. For multiple vessels,
multiple shippers, and multiple terminals the visualisation problem becomes complex. It is
intended that the work in PIONEERS will also go some way to addressing this issue via innovative
displays and GUI configuration.

The proposed demonstration requires input data from TCT Willebroek. Based on initial
discussions it is believed that such data will be available when required. Similarly, the GAP-N
concept development requires inputs from a range of stakeholders within the project and
externally. It is planned that AMS's connections with the industry will facilitate this. These issues
will be monitored during the project, and if necessary, a contingency plan developed.

6.7 - Demonstration Time plan

The development & deployment plan for Cargo Flow Optimisation is summarized in the following
Gantt chart:

CARGO FLOW OPTIMISATION
Analysis of initial datasets

Analysis of extended datasets
Definition of models

Development of CFO solution
Datasets update

First v pilot testing
Refinement of the developed soluti

Final v pilot

Figure 8: Cargo Flow Optimisation Gantt chart
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The tasks and a brief description are specified below:

¢ Analysis of initial datasets: evaluation and analysis of the different initial datasets shared
by the demo stakeholders.

¢ Analysis of extended datasets: evaluation and analysis of the extended datasets shared
by the demo stakeholders.

¢ Definition of models: definition of the optimisation models that will be developed.

¢ Development of CFO solution: development of the different components that will be part
of the Cargo Flow Optimisation.

e First pilot execution: Demonstration execution, tested by the different stakeholders and
data gathering for impact assessment

¢ Refinement of the developed solution: Optimisation of the solution based on the
feedback provided by the first pilot execution phase.

¢ Final pilot execution: final execution of the completed version of the demonstration.

These are the milestones to consider in the demonstration phase:

e Scoping Document and Requirements completion: Month 9
e Initial Dataset Provided for Analysis: Month 10

e Extended Dataset Provided for Analysis: Month 12

e First Version completed: Month 22

e Datasets Update Provided: Month 22

e Final Version completed: Month 32

e Demonstration successfully executed: Month 36

It is worth mentioning that in the frame of WP8, the transferability actions related to the Cargo
Flow Optimiser will be executed, firstly screening the transfer potential of the demonstration, and
performing a gap analysis and from Month 36, once the demo is completed, transferring the
demo to the “Transfer During the project” ports.
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7 — Cargo Flow Predictor
7.1 - Demonstration Description

This demonstration will build upon the Cargo Flow Prediction (CFP) model developed in the
COREALIS project. In Corealis, the aim was to create a model that predicted the most efficient
connections from Port of Antwerp-Bruges to its hinterland by rail, barge or truck. Based on some
historical and some synthetic data, the model predicted Port of Antwerp-Bruges' main
destinations and the available transportation modes for each one:

20000 4

. Truck

. Truck&Barge

. Truck&Train

. Truck&Train&Barge

15000 -

10000 4

Containers

5000 +

> ‘o s R
5«5" @ 6“‘ & B ¥ FF e
& W W <z~ @x\ ﬁ“ @‘ &
1:“‘ A &
City

Figure 9: Cargo flow prediction model (CFP)

Additionally, a comparison was given of the emissions, price, distance, and duration compared to
if the container is shipped by barge or train instead of truck.

Truck mode Weighted by £o: Price  Distance Duration
to alternative container volume

Truck to Barge No -193% 62.1% 45.5% 1221 .4%
(86%) Yes 03%  1.7% 13% 29.4%
Truck to Train No -61.4% 508% 242% 768.2%
(36%) Yes -1.1% 09%% 0.5% 12.9%

Figure 10: Comparative chart

The CFP should predict the mode of transport by means of historical and real-time data using
Machine Learning techniques. The accuracy of predicting cargo operations may contribute to the
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planning and control in port terminals and may increase reliability and resiliency of port
operations in an ecosystem with high uncertainties and a turbulent and ever-shifting demand.

The mode of transport should be predicted based on:

1. The destination of the container
2. Historical data sets of container destinations and terminal gate-events.
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In PIONEERS, the Cargo Flow Predictor will be far more ambitious than the solution provided in
Corealis. Firstly, as the consortium includes a wide variety of partners from the logistics planning
and operations industry, the available historical and real-time datasets that will be used to train
the prediction models will be much richer. Secondly, the solution will be integrated in the
Multimodal Inland Planner user interface, generating user-friendly dashboards that should help
the different stakeholders to take strategical decisions. It is worth to say that the Multimodal
Inland Planner is seen from the operational planning perspective and the Cargo Flow Predictor
from the strategical perspective. As both tools will be deployed in the same software ecosystem,
they will share a lot of modules. Time plan, Design and Implementation Requirements
subsections must consider these synergies.

The scenarios foreseen for this demonstration are:

Scenario 1 - Containers flows analysis and understanding patterns of container movements
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Integrated into the Multimodal Inland Planner, different users of the tool will be able to see
specific profile-based dashboards of the prediction of the container flows and the other
customized options selected by the user.

Dashboards will be customised according to the following profiles:

1. Port Authority: has the objective to provide a functional tool that allows the transport
stakeholders around the port ecosystem to take strategic decisions and be able to take
strategic decisions about the cargo in an around the port.

2. Transport operator: has the objective to understand the patterns of the cargo flows in
order to take strategic decisions and maximise the efficiency of the current operated
routes and propose new ones where/when needed.

3. Shippers / LSPs / FFs transport planners: have the objective to efficiently manage the
cargo movements. Improve the organisation benefits of the cargo movements.

The availability of predictions displayed in the dashboards will depend on the datasets made
available for the demonstration. The dashboards should include as many of the functions for the
different profiles as outlined below:

Port authority dashboard

e Container flows analysis from and to the port + profiles: volumes per days of week, peaks,
lows, key lanes, etc.

e Patterns of mode of transport usage: historical vs predicted

e Patterns of congestion: based on available capacity on the respective lane per mode of
transport

¢ Prediction for next mode of transport for a container based on historical data and on
possible final destinations. Historically used modes of transport vs recommended, based
on different variables (environmental, price, consolidation of demand, service level, etc.)

Transport Operators dashboard

The main focus will be on the port authority dashboard. Additionally, if the tool can bring a benefit
to transport operators, it will also be explored, as precise container demands are not known on
mid-term or longer periods of time, only on short notice. It will be studied if the below functions
can add value to transport operators' processes:
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Demand in the operated routes to increase/decrease the number of scheduled
trains/barges
|dentification of areas where new business activity could happen

Shippers and service providers dashboard

Analysis of the demand/ offer in the selected routes

Analysis of the prices by mode of transport

Analysis of the other variables (duration, emissions, etc.)

Best possible routes prediction for forwarders/shippers to change their (fixed) mindset
from the use of truck towards other options which might be more sustainable.

Use case 1.1: Predefinition of dashboard parameters.

A user of the tool will be able to define the desired preferences. This is the main process flow:

User logs in MIP tool

User clicks on the cargo flow prediction link

User clicks on Preferences

User selects the preferences for their prediction of flows by selecting firstly the profile
With the profile selected, the user selects the functions (from the above list) they want to
see in his/her dashboard

User saves the preferences

Use case 1.2 Container flows dashboard visualization

A user of the tool will be able to see her/his customized dashboard. This is the main process flow:

User logs in MIP tool

User clicks on the cargo flow prediction link

A dashboard is displayed with the predefined user parameters in terms of profile and
different functions depending on the profile

Scenario 2 - Prediction of transport availability at short/medium notice

Analysing the historical data using machine learning techniques, profile-based suggestions will
be available in order to help take strategical decisions.
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Use case 2.1 Specific daily details of transport availability

User selects a day to see the prediction of demand. Then, the detail of the day is displayed,
showing flows, peak times, available/unavailable transports, etc. depending on the user profile

Use case 2.2 Profile-based suggestions

User can see suggestions based on its specific profile (to see what the data has to offer and which
recommendations we can offer). e.g., rail operators could be suggested to add more trains, LSPs
suggestions for demand consolidation, etc.

Demo Implementation:

The demonstration will be implemented in the Port of Antwerp-Bruges. It will be tested as part
of the Multimodal Inland Planner software tool user interface, where a specific menu option will
be made available to the registered users. The tool will be tested by the Port Authority, and
transport operators that are part of the consortium. Logistics Service Providers around the Port of
Antwerp-Bruges ecosystem will be engaged to test the tool and give advice about desired
enhancements.

Transferability:

The Cargo Flow Predictor will be transferred to the Port of Venlo. As digitalisation is one of the
key elements of the national programme Topcorridors.nl, the feasibility of including the Cargo
Flow Predictor in it will be studied. The key success factors will be the availability of the datasets
that are made available to build the prediction models.

7.2 - Demonstration Objectives

The objective of the CFP tool is, in essence, to provide a forecast of transport flows from and to
the Port of Antwerp-Bruges that will allow to draw up new strategic scenarios. These new
scenarios should optimise the flows, leading to a more sustainable ecosystem.

The ambition is to comply with some of the objectives of ‘Modal Shift and Flows Optimisation’
pillar, specifically the ones mentioned below related to the modal shift:
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e Shift a substantial amount of freight onto rail, inland waterways, and shortsea shipping.

e Make sustainable alternatives widely available in a multimodal transport system and put
in place the right incentives to drive the transition.

o Improvement of transport flows will lead to more sustainable scenarios

The specific objectives of the Cargo Flow Predictor are:

e To turn the Machine Learning model into a robust and scalable software

e To implement user-friendly dashboards for the use of shippers, carriers, transport
operators, and port authority to visualize different operational and strategic scenarios.

e Provide customised dynamic visualizations and reports of the potential outcomes with the
purpose of extracting the maximum value from the available inbound and outbound
information of containers.

In a follow up deliverable in M14, KPIs will be defined related to the objectives listed in this section.
This KPIs will be validated during the testing phase that will be planned in section 3.5.

7.3 — Personas Involved in the Demonstration

This section gives an overview of the personas involved in the demo, i.e. the users of the demo
in terms of their functions or roles.

Persona Role

Terminal Barge Planner Responsible for allocating containers to barges, aiming for
best use of available transport capacity while adhering to
time constraints and operational rules

Shipper Planner Responsible for informing the Terminal Barge Planner
about transport requirements, including for example the
timing, priority, destination, and container type/weight

Barge Captain/Controller Responsible for the safe and efficient operation of the
vessel used to transport the containers, including how the
barge should be loaded

The personas involved in the demonstration are:

e Port operations manager uses the Cargo Flow predictor dashboard to analyse the cargo
flows from and to the port in order to help in taking strategic decisions.
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e Terminal operations planner checks the Cargo Flow predictor Next Mode of transport for
a container to store the container in an appropriate gate in the terminal.

e Transport operator planner checks the Cargo Flow predictor dashboard to identify
congested areas and identify possible routes to offer services.

7.4 — Demonstration Design

The Cargo Flow Predictor will build a Machine Learning model that will be integrated into a robust
and scalable software, being accessible to the users through the Multimodal Inland Planner.

7.4.1 System Architecture

The Cargo Flow Predictor is tightly coupled with the Multimodal Inland Planner. In fact, it can be
accessed through the same Front-End component.
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Figure 11: Cargo Flow Predictor ICT architecture

D3.6 Modal Shift and Flows Optimisation Scoping Document 66



PIOENELERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

The CFP tool makes use of several components from the MIP architecture (for reference see
section 3). External apps or systems can be connected to the tool using the same REST API
Gateway as the MIP tool. It also stores its data in the same storage systems and retrieves it using
the MIP Data Manager. For this reason, it uses the same Data Listener to retrieve new relevant
information.

The Dashboard controller orchestrates all inputs and outputs related to the CFP tool through the
MIP API Gateway. It is responsible for delivering all the data curated by the Dashboard Manager
to the Front End.

The Dashboard Manager is the core of the tool. Its main function is to prepare the right data
according to user preferences. This data can be historical or real time data from the port and its
operations as well as synthetic data, which consists of predictions made according to previous
patterns using Machine Learning that can help the user in their decision-making. It receives
requests from the Dashboard Controller and returns the resulting data through the controller as
well.

The ML model is used by the Dashboard Manager to produce useful predictions. It receives
historical data of different kinds depending on the prediction that is wanted.

The Suggestions Manager uses the information provided by the Dashboard Manager to make
specific suggestions about how to proceed regarding a specific process. Then, these suggestions
are passed through the Dashboard Manager who then proceeds to send them to the Front End
in order to show them to the end user.

7.4.2 Machine Learning model technical description

The prediction module is initially trained using all the available historical data. A data processing
module converts the raw historic data into a supervised Machine Learning format, first by forming
a basic Origin-Destination data frame ordered by date as the one below:

Timestamp Destination Containers
1/1/20 Antwerp Barcelona 23
1/1/20 Milan Antwerp 50

Table 1. Basic supervised ML data-frame

And then adding exogeneous variables such as holidays at origin and at destination, day of the
week, etc.

Once the model has been trained, the user(s) can specify the forecast horizon - that is, how many
days into the future - so that the trained model can generate predictions, together with the
confidence of those predictions.
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In addition to this, depending on the frequency of arrival of new data, the model is retrained to
account for possible changes in the patterns of the data. The module can then be summarized

as follows:

(EeEd. iﬂiz'i

Data
processor

( Use new data to re-train )
——— ===

Available
historical
data

Feed output into

Specify desired forecast horizon

Figure 12. Prediction module flow

7.5 - Demonstration Implementation Requirements

Requirements related to the data needed to build the Cargo Flow Predictor are analysed next.
Being a software tool integrating data from already existing operations from different transport
modes, no integration requirements with port infrastructure are foreseen in this demonstration.

Itis worth mentioning that most of the datasets will be used in both the Multimodal Inland Planner
and the Cargo Flow Predictor. Here below, we will focus on the additional ones needed only for
the Cargo Flow Prediction tool. All the data mentioned in the Multimodal Inland Planner section
will also be useful for predictions.

These are the data requirements for the CFP implementation:
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Description Updated data about connectivity of terminals in Europe with Port of
Antwerp-Bruges. This data should include country, terminal name, latitude
and longitude, distance from Antwerp in train and barge.

Reason The distance and means of transport are parameters that are necessary for

the reliability of the algorithm

Data provider

Port of Antwerp-Bruges

Description

Scheduling data of rail, barge and short sea should be updated regularly.
Includes operator, origin and destination, days of operation, direct or
indirect connection, etc. In addition, it would be useful to have detailed data
of the origin/destination terminal in Antwerp. Updates of this static data in
case of rescheduling will be necessary to gain reliability

Reason

The main reason why schedules and connectivity data is important is
because some routes might not be functional at a given time, and so the
forecasts of arrivals or departures will be set to zero automatically in those
cases.

Data provider

Port of Antwerp-Bruges

Description Information about schedules, rescheduling, historical data about trips and
occupancy
Reason It will help with the precision of the algorithm. Reschedules and

cancellations are a nice-to-have data if this data is updated regularly, and
is reliable, but not a priority.

Data provider

LINEAS (and other transport operators)

Description

Information about the terminals around Europe

Reason

The characteristics of each terminal could have a huge impact on the model
accuracy

Data provider

Port of Antwerp-Bruges

D3.6 Modal Shift and Flows Optimisation Scoping Document 69




PIONEERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

Description Detailed info about containers in the terminal for import and export
operations, arrival, and departures times, and gate out mode of transport.
Reason This is a must. It contains an important part of what the algorithm is trying to

predict, that is, the arrival and departure times, the means of transport.
Data provider | Port of Antwerp-Bruges and specifically PSA Antwerp / Antwerp
Euroterminal NV / Hutchison Ports Belgium

Description Apart from terminal data specified above, it would be nice to have as much
historical data as possible about the different operation time import and
export processes in the port and the terminals. The feasibility of obtaining
this data will be studied with the terminals that are part of PIONEERS
project.

Reason If this data is available, it will make the predictions more reliable.

Data provider | Port of Antwerp-Bruges and the terminals

Description Combine gate-in and gate-out data from a terminal with origin and
destination data from Customs dataset
Reason This will allow to know historical final destinations of the containers.

Additionally, considering how long it takes for cargo to go through customs
adds more reliability to the estimations made by the algorithm
Data provider | Port of Antwerp-Bruges

Structured Implementation Requirements are formalized based on the project template and are
presented in Annex 11.4 - Cargo flow predictor. The annex includes also a section with an
update to the user requirements included in D3.3 due to changes in the use cases that will be
developed.

7.6 - Demonstration Challenges & Barriers

Challenges & Barriers for each of the 4 PIONEERS pillars were detailed in deliverable 3.1. The
challenges and barriers listed there are a starting point to bring additional detail from this
demonstration perspective.
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Challenges

A tool like this does not exist in the market. It is built from a strategic perspective instead of an
operational perspective. The challenge is to make the different stakeholders understand the
benefits of using this tool in order to enhance their business processes, taking strategic decisions.

Barriers

The different actors in the logistics chain sometimes perceive that sharing their data is a risk
instead of an opportunity.

Having historical data (both from traffic and cargo) will allow for the development of far better
Machine Learning models to develop Cargo Flow Predictor allowing to take smart strategic
decisions.

The mentioned barriers lead us to a list of risks to be considered:

e The dashboards provided to the different stakeholders do not add enough value to
improve their business processes. Close monitoring of the solution will be performed
involving the different stakeholders from the very beginning, from the definition of the
solution to the deployment of the tool.

e The data acquisition process fails and not enough data to train the prediction models will
make the predictions less accurate. The consortium includes a wide variety of partners
which should make it easier to include different datasets in the tool.

7.7 - Demonstration Time plan

The time plan for the Cargo Flow Predictor shares some tasks with the MIP time plan, as the Cargo
Flow Predictor tool will be integrated into the MIP interface. These are the tasks foreseen for the
Cargo Flow Predictor demonstration.
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Figure 13: Cargo Flow Predictor Gantt chart

The tasks and a brief description are specified below:

Detailed definition of the use cases: the use cases are described with detail.
Stakeholders’ engagement: the use cases are explained to the different stakeholders in
order to engage them.

Further process and business understanding: after meetings with different stakeholders,
the requirements are refined with stakeholders' input.

Datasets provision: based on the output of previous tasks, the different stakeholders will
provide the datasets needed to implement the MIP.

Datasets exploration: Evaluation and analysis of the different datasets, both historical and
real-time, provided by the different stakeholders should help to build the prediction
model.

Architecture detailed definition: Detailed definition of the architecture of the solution.
This task is done jointly with the MIP, as the models will be encapsulated in the MIP too.
Prediction model development: Development of prediction model according to the
content described in section 7.5.2

Back End development: Joint task with MIP demonstration

Dashboards development alpha version: Development of the different customised and
profile-based dashboards initial version.

Alpha version testing phase Demonstration execution, tested by the different
stakeholders and data gathering for impact assessment.

Prediction model optimisation: Optimisation of the model based on the analysis of the
updated datasets provided by the different stakeholders.

Full implementation: Full implementation of the whole solution, applying the upgrades
detected during the alpha version testing phase.

Full version testing phase: Final execution of the completed version of the demonstration.
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These are the milestones to consider in the demonstration phase:

e Scoping Document and Requirements completion: Month 9
o Full set of Datasets provided: Month 19

e Alpha version of the demo ready for testing: Month 28

e Complete version of the demo ready for testing: Month 34

e Demonstration successfully executed: Month 36

It is worth mentioning that in the frame of WP8, the transferability actions related to the Cargo
Flow Predictor will be executed, firstly screening the transfer potential of the demonstration, and
performing a gap analysis and from Month 36, once the demo is completed, transferring the
demo to the “Transfer During the project” ports.
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8 — Multimodal access of end-users to port

using a Maa$S aggregator platform
8.1 - Demonstration Description

The Port of Barcelona is one of the top cruise-passenger ports in Europe, and the metropolitan
area of Barcelona is a very touristic and dynamic region in Europe. The port is also an important
gate to Europe for freight.

The port is located right next to the city centre and its logistic area of Zona Franca, with both
metro and bus connections. The city also has taxi services, as well as an increasing number of
transport sharing services such as bike, scooter, or motorbike. However, the port area is perceived
as isolated from the city and walking distances to public transport and sharing services are
perceived as too great. Furthermore, space within the port area is very tight, so the infrastructure
cannot accommodate reserved spaces for different transport modes.

More concretely, the cruise docks are only connected to the mainland by a bascule bridge, with
1 lane in each direction for motorized traffic and a narrow sidewalk for pedestrians. This walking
route is far from ideal even though it is relatively short. In addition, tourists are not familiar with
the city and its transport system. As a result, private motorized vehicles and taxis have an
important share in the modal split of cruise passengers arriving in Barcelona. Those modes are
perceived as the easiest, fastest, and most comfortable.
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Figure 14 Location of cruise docks at Port of Barcelona and the city centre

Despite that perception, an increasing number of tourists prefer to walk to the city or to public
transport connections, because of the cost as most of them perceive public transport as a
cheaper and more sustainable option. Making use of the sharing services is also an opportunity
for personal mobility as it offers more flexibility, but tourists do not know what the different
options are in the city.
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Figure 15 Bridge of Europe that connects cruise docks and inland port area

Existing public transport options

Most of the cruise lines offer shuttles and excursions to tourists which is an important source of
revenue for them, but the Port of Barcelona offers the Cruise Bus, a public transport option that
links the cruise docks with the World Trade Center and the Port authority premises, where buses,
metros and sharing services are available within walking distance.

The Cruise Bus is a service offered to all port users, both tourists and workers of the port authority.
As the bus never leaves the port area, the port authority is in full control of the service, and the
local government is not involved. Thus, none of the Maa$S platforms, even the basic ones such as
Google Maps, include this information when people look for routes using public transport.

The ticket for the Cruise Bus can be bought both on the bus itself and online, and passengers can
choose between a single ticket or a round trip at a special price.
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Figure 17 Information given to tourists once they leave the cruise terminal. This is where most decisions are made about which
transport service to use.

The role of Maa$S Platforms

Maa$S Mobility platforms such as CityTrips, a MaaS platform developed by RACC and operating
in Barcelona and other cities worldwide (Frankfurt, Brussels, Copenhagen, etc.), are useful for
citizens because they offer trip suggestion and inform on all collective and individual modes
available from a given position in the city. Depending on their level of integration, the user can
see the different options and providers from 1 single interface. Thus, MaaS Platforms facilitate the
user decision and makes it more comfortable. Also, access to the different services that are
available is also possible, either with the possibility of booking and paying (higher levels of
integration) or a direct link to the selected service operator (basic integration).

Cruise Bus service specificities

As mentioned above, MaaS platforms do not integrate the cruise bus service from the port of
Barcelona, due to its own specificities: firstly, it is not part of the public transport network
regulated by the local government, as it is fully operated by the port Authority. Secondly, the
service is exclusively run, based on the predicted demand and cruise-related activity.
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The operator receives information about cruises expected to arrive to Barcelona, the number of
passengers that start or finish their trip, and the number of passengers expected to leave the boat
for a few hours only. This information includes the % of passengers that have already booked an
excursion or a shuttle, and the ones that may go on their own (walking, taxi, or public bus). Most
of those passengers make the decision outside the terminal unless they are informed that a
public bus exists.

Thus, integration of this service to MaaS Platforms is tricky as it cannot be made via API and real
time information, nor based on a concrete schedule and frequency.

Proposed Demo for PIONEERS

The pilot proposed consists of integrating the Cruise Bus service to tourists on the City trips MaaS
Platform, and to investigate what the additional requirements are that would incentivize users to
use this public service to get to the city. Furthermore, CityTrips has a basic integration with
“Turisme de Barcelona’, a platform that contains information on all the touristic attractions in the
city and allows tourists to purchase tickets for all of them. This is considered a major incentive for
tourists that do not know the city and want to explore it by themselves.

Use cases and scenario
For the proposed demonstration, 1 scenario with 2 use cases are defined:

Scenario:

Users approach or leave the boat dock by public transport. They have plenty of information of
the stops, schedules, and transport options from the city to the boat or from the boat to the city.
They decide not to book a taxi or private car.

Use case 1: Start/end of cruise:
Those users will bring their luggage and have a long trip. Most of them may come from
the airport. It is unlikely that many of them are using the MaaS Platform.

Use case 2: Tourists Exploring the city from the boat:

Those users have a few hours to explore the city. They arrive in the morning by boat and
wil leave the city in the evening by boat. They have a few hours to explore as much as
they want and don't want to book an excursion from the boat. They are likely to prepare
their visit and a MaaS platform may make things easier as it concentrates all necessary
information in one place.
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8.2 - Demonstration Objectives

The main objective of this demonstration is to develop a MaaS offer that's attractive for tourists.
The aim is to make it a useful tool for this specific kind of mobility and its specific requirements,
so dependency of motorized mobility (taxi or private car) is reduced.

Secondly, the demo should also highlight what other requirements should be met to
complement such a tool related to transport services and infrastructure design. This will be useful
for future port masterplans.

Finally, information on further incentives for the use of public transport should also arise from the
demo while users are asked about its user experience.

These specific objectives are connected to the following global objectives of the ‘Modal Shift and
Flows Optimisation’ pillar:

e Shift more activity towards more sustainable transport modes, increasing the number of
passengers travelling or commuting by collective transport, walking, and cycling.

e Strength the connections of the port and its surroundings, facilitating individual mobility
with less dependence of motorized traffic. Thus, the port would be more integrated in the
city and traffic flows and congestion could be reduced because of the improved people
flow.

8.3 - Personas Involved in the Demonstration

This section gives an overview of the personas involved in the demo, i.e. the users of the demo
in terms of their functions or roles.

Persona Role

Cruise Shuttle planner Determines the route and stops that the shuttle should
follow

Cruise Turist Books an excursion or a shuttle

Shuttle Bus Planner Creates the pickup and delivery schedules for shuttle
buses

Shuttle Bus Driver Receives and executes pickup and delivery orders
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8.4 — Demonstration Design

The MaaS Platform City Trips is on the market but bus services at the Port of Barcelona are not
integrated. Thus, the main technical requirement to integrate those services, for which the
willingness of the operator is needed.

Q@  cCity
0 Trips e
Booking ._._.PE

Planning  Features

Payment

Access History
Information

)
@ &E& Ozagrators

34 cruise bus

Figure 18: CityTrips and Cruise Bus integration

The Cruise Bus will be integrated in City Trips as a new Operator at an information level.

Also, as the service has some specificities due to the cruise arrival and massive waves of people
leaving or boarding the ship, the service must be flexible, and no specific schedules can be
provided.
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8.5 - Demonstration Implementation Requirements

Access of transport modes to port area: The main requirement for this demo is the existence of
a transport service within the port area. Those services must link the cruise docks with the city
centre or, at least, to other urban transport services such as buses, metro, or shared means.
Usually, in port areas not all services are allowed (for instance, bikes) as the space is limited and
there is no infrastructure.

Operator willingness to be integrated in MaaS Platform: The second most important
requirement is that transport services are willing to be integrated in the MaaS Platform. Without
their permission to share information, the Maa$S Platform cannot inform about their services and
bus routes adequately. Even when this is open-source information (which is usually the case for
public services), sharing the API or informing about the frequency is key. Otherwise, users cannot
be informed properly about the service on offer and the platform is not useful.

Level of integration: Access to transport services must be easy and comfortable. The higher the
level of integration (possibility to book and pay from the App) the more attractive it will be for the
user. Usually, a higher level of integration comes with time, but the basic integration is considered
to be sufficient as it allows access to the specific app or online store of the transport operator.
This is the level of integration proposed for this demo.

Marketing & Communication campaigns: it is important that the MaaS Platform informs users
about the transport options, but it is also important that users know about the MaaS Platform
itself.

Security and comfort for the users: The MaaS Platform must offer a clear and usable dashboard
so users can find the information easily. Also, they need to be confident that the information they
give will be well used. Registration must be fast and easy, and their data must be stored on a
secure server.

Structured Implementation Requirements are formalized based on the project template and are
presented in Annex 11.5 - Multimodal access to end-users to port using a MaaS aggregator
platform.

8.6 - Demonstration Challenges & Barriers

Some barriers were expected from the beginning of the project, but some others have been
identified at a later stage while preparing and defining the demo.

Access to port area: The main barrier identified is that not all transport services are allowed within
the port area, especially to the cruise docks. This is mainly due to the lack of space to build
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infrastructure for bikes and motorbikes. As the space is quite limited, dedicated cycle lanes are
not possible.

Possibilities of integration: The only public bus service that covers the cruise docks links its
operating schedule to the arrival and departure of cruise boats and therefore, with the number of
users that are expected to board or leave the ship. As it is not a regular service, no specific
schedule can be offered to the platform users. Furthermore, frequent changes in the service
makes it difficult to provide users with real time information. The solution will be to inform the
platform manually about the average waiting times.

Communication possibilities: Another main barrier identified is that cruise lines usually offer their
own transport services or excursions at a higher price than public services. Thus, companies will
not be willing to encourage their users about the possibility to explore the city on their own using
the Maas platform and public transport. Finding ways to inform users about the app and convince
them to download it and prepare the trip before they leave the ship will be a major challenge.

Technical restriction to download the Citytrips app: CityTrips MaaS Platform currently only
operates in Spain and soon in Italy. This means that only Spanish and Italian phones can download
the app. The solution will be to open downloading options to other countries, but as cruise
passengers come from a wide variety of different countries, some of them may not be able to
download the app. Hence, defining the countries that should allow access to City Trips will be key.

Tourists not downloading the app in advance: The main risk identified for this demo is that
tourists do not know about CityTrips before arriving in Barcelona and when they start planning
their visit, or that they only become familiar with it after disembarking. That might decrease the
joy of use as users will only realise that the app can also be used for planning their day and
booking tourist attractions after they've already spent time researching their trip using other
information channels.

8.7 - Demonstration Time plan

The demonstration will have 4 phases:

- Definition: definition of demo described in Subtask 6.3.3. will end in May 2022, when
requirements have been identified.

- Preparation: this phase will continue during the rest of 2022 when conversations with the bus
operators are expected to bring more clarity, and the integration is completed.

- Implementation: this will take the full year 2023 in order to experience both the high and low
season

- Evaluation: after a full year, the demo will be evaluated, and lessons learnt will be included
in deliverable 6.3 expected for month 36 (2024).
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Figure 19: MaaS platform Gantt chart
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9 - Conclusions

The Modal shift and flows optimization pillar includes 5 different demos (where Multimodal
Connectivity Platforms is split in 2 different demonstrations). These demonstrations have their
specific objectives, but these objectives are not isolated and are meant to succeed in the
achievement of the global objectives of the pillar.

The demonstrations have been scoped considering the overall objectives of the PIONEERS
project, where all the demonstrations must be completed in the demonstration port in order to
be transferred to the ports designated for this transfer during the project lifetime.

The present document has achieved the objectives of generating for each of the WP6 PIONEERS
demonstrations the scoping of the demo including design, technical specifications, data
requirements and correlation with other actions and demonstrations, linking the description to
the Modal Shift and Flows Optimisation pillar.

The current time plan and design for each demonstration is described in the previous sections. It
should be noted that all the time plans are made during an early stage of the development and
could alter in the future. Throughout the implementation phase it might become necessary to
make adjustments because of new findings or unexpected changes. This document will function
as a lay out of all the demonstrations from which they will further develop during the project and
to make improvements. Changes and deviations from the scope will be documented in future
deliverables or reports.

The demonstrations will be executed in the frame of WP6 “Modal Shift and Flows Optimisation”
and will follow the methodology defined in WP3 “PIONEERS Actions: requirements co-definition,
specifications, cross-action alignment, and deployment monitoring”, that will take care of the
deployment monitoring and the harmonisation of the overall progress of the 19 PIONEERS
demonstrations.

D3.8 Interim Action Status report, with due date in September 2023, will detail the progress of and
initial performance results of the demos, taking the present document as the baseline input for
WP6 demonstrations.

Additionally, this document will be a key input to “"WP8 - Co-transferability of PIONEERS
innovations”. WP8 co-transferability actions will start sharing the outcomes of the present
document to fellow ports in order to align what will be built in the demonstrations with the fellow
port expectations. Sharing the detailed content of the scoping document and aligning it with the
priorities of the fellow ports will allow to efficiently plan which demonstrations should be
transferred in the 1% wave of transferability and which ones in the 2" wave.
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In summary, this document outcomes are crucial not only for WP6 tasks' progress itself, but it is
also a key input for other work packages in PIONEERS project.

The PIONEERS demonstrations in the 3 other pillars are described in the respective Scoping
documents D34, D3.5 and D3.7. The four scoping documents will serve as a blueprint for the
preparation and implementation of the demonstrations during throughout the total lifespan of
the PIONEERS project.
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11 - Anhnexes

11.1 Multimodal Connectivity Platforms - Multimodal
Inland Planner

Unique ID TR_MIP_1

Type Non-Functional requirement

Priority MUST

Category Operational

Description The MIP shall have an APl accessible and documented with Swagger that

will give Access to all MIP functionalities

Rationale
Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP wWP6

Comments -

PIONEERS Multimodal Inland Planner

Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_2

Type Non-Functional requirement

Priority MUST

Category Legal

Description The MIP must be GDPR compliant, it will consider GDPR requirements for
users and company privacy data protection. Sensitive personal
information will require explicit acceptance of the user and personal data
will not be collected unless necessary

Rationale
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Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner
Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_3

Type Non-Functional requirement
Priority MUST

Category Security

Description MIP shall operate in a safe environment and grant the integrity of the data

contained in it

Rationale
Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner
Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_4

Type Non-Functional requirement
Priority MUST
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Category Security
Description The sharing of data will be done through a secure communication channel
Rationale
Relevant  User | Global
Requirement(s)
Dependencies -
Conflicts -
Relevant WP WP6
Comments -
PIONEERS Multimodal Inland Planner

Demonstration

Owner Mosaic Factor

Attribute Description

Unique ID TR_MIP_5

Type Non-Functional requirement

Priority MUST

Category Security

Description Only registered users will be able to access the MIP user interface using
a username and password

Rationale

Relevant User
Requirement(s)

UR_MIP_14 - UR_MIP_20

Dependencies

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner

Demonstration

Owner

Mosaic Factor
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Unique ID TR_MIP_6

Type Non-Functional requirement

Priority MUST

Category Security

Description The database should be designed to store high volumes of data
Rationale

Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner
Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_7

Type Non-Functional requirement
Priority MUST

Category Operational

Description The API Gateway should always be open to be used by the Cargo Flow

Predictor tool.

Rationale
Relevant User | Global
Requirement(s)

Dependencies Cargo Flow Predictor
Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner

Demonstration

Owner Mosaic Factor
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Unique ID TR_MIP_8

Type Non-Functional requirement

Priority MUST

Category Operational

Description The system should be permanently ready to import new data from the
ort

Rationale :

Relevant User | All
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner
Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_g

Type Non-Functional requirement
Priority MUST

Category Operational

Description The Route Planner package will make use of an external routing

framework, such as Open-Source Routing Machine or Google Maps, and
will be designed following the corresponding API specification

Rationale
Relevant User | UR_MIP_2 - UR_MIP_13
Requirement(s)

Dependencies -
Conflicts -

Relevant WP wP6
Comments -
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PIONEERS Multimodal Inland Planner

Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_10

Type Non-Functional requirement

Priority MUST

Category Operational

Description A Controller module is necessary to orchestrate all inputs and outputs of

the system, managing the received requests from the external systems
through the API gateway.

Rationale
Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP wWP6

Comments -

PIONEERS Multimodal Inland Planner
Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_11

Type Non-Functional requirement
Priority MUST

Category Operational

Description The user interface should connect to the MIP through the API gateway
Rationale

Relevant User | Global
Requirement(s)

Dependencies -
Conflicts =
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Demonstration

Relevant WP WP6
Comments -
PIONEERS Multimodal Inland Planner

Owner

Mosaic Factor

Demonstration

Unique ID TR_MIP_12

Type Non-Functional requirement

Priority MUST

Category Operational

Description Interface between external requests and the main functionalities
provided through the Controller component. This interface manages the
requests to call the different APl endpoints. In our case,

Rationale

Relevant User | Global

Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner

Owner

Mosaic Factor

Unique ID TR_MIP_13

Type Non-Functional requirement

Priority MUST

Category Operational

Description Implementation of geocoding functionalities will use an external API to
get geocoding or reverse geocoding capabilities

Rationale

Relevant User | UR_MIP_01

Requirement(s)

Dependencies -
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Conflicts -

Relevant WP wWPp6

Comments -

PIONEERS Multimodal Inland Planner

Demonstration

Owner Mosaic Factor

Unique ID TR_MIP_14

Type Non-Functional requirement

Priority MUST

Category Operational

Description The Data Manager should be designed to centralize all the requests to the
database

Rationale

Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Multimodal Inland Planner

Demonstration

Owner Mosaic Factor

These are the data requirements for the MIP implementation:

Description Updated data about connectivity of terminals in Europe with Port of
Antwerp-Bruges. This data should include country, terminal name, latitude
and longitude, distance from Antwerp in train and barge.

Reason Origins and Destinations of the system
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Data provider

Description

Port of Antwerp-Bruges

Scheduling data from rail, barges and shortsea should be updated
regularly. Includes operator, origin and destination, days of operation, direct
or indirect connection, etc. In addition, details from the origin/destination
terminal in Antwerp would be useful. Updates of this static data in case of
rescheduling will be necessary to increase reliability

Reason

The schedules will give an insight into which modes of transport are
available between different terminals in the requested travel window.

Data provider

Port of Antwerp-Bruges

Description Information about availability (ideally real-time information) and capacity of
the rail scheduled services. Real-time rescheduling of services (if a service
is cancelled the reliability of the tool will increase if this information is
provided).

Reason This data will enable us to add the availability and capacity concepts in the

tool.

Data provider

LINEAS

Description Information about schedules. Real-time information about capacity of the
scheduled trips and how many containers are filled (availability) (similar to
rail operators' data).

Reason This data will enable us to add the availability and capacity concepts in the

tool.

Data provider

Port of Antwerp-Bruges and/or Danser

Description This dataset should contain info about travel prices and CO2 emissions to
the different terminal destinations and per mode of transport.
Reason It will enable us to provide a price estimate of the service to the user

Data provider

University of Antwerp
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Description Detailed info about containers in the terminal for import and export
operations, arrival, and departures times, and gate out mode of transport.
Reason This data will enable us to estimate the time needed for transshipment

Data provider | Port of Antwerp-Bruges and specifically PSA Antwerp / Antwerp
Euroterminal NV / Hutchison Ports Belgium
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11.2 - Multimodal Connectivity Platforms - Digital Rail
Platform

Unique ID TR_IPOA_1

Type

Priority MUST

Category Operational

Description We should create an API interface between Infrabel and PoAB
applications

Rationale

Relevant User | UR_IPOA_1 / UR_IPOA_2 / UR_IPOA_3 / UR_IPOA_4 / UR_IPOA_5 /
Requirement(s) | UR_IPOA_6 / UR_IPOA_7 / UR_IPOA_8 / UR_IPOA_9 / UR_IPOA_10

Dependencies /

Conflicts /

Relevant WP wWP6

Comments /

PIONEERS Digital Rail Platform
Demonstration

Owner Infrabel / POAB

Unique ID TR_IPOA_2

Type

Priority MUST

Category Operational

Description The IT system should be able to store and combine data from systems

from Infrabel and PoAB

Rationale
Relevant User | UR_IPOA_1 / UR_IPOA_2 / UR_IPOA_3 / UR_IPOA_4 / UR_IPOA_5 /
Requirement(s) UR_IPOA_6 / UR_IPOA_7 / UR_IPOA_8 / UR_IPOA_9 / UR_IPOA_10

Dependencies /
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Conflicts /

Relevant WP wWP6

Comments /

PIONEERS Digital Rail Platform

Demonstration

Owner Infrabel / POAB

Attribute Description

Unique ID TR_IPOA_3

Type

Priority MUST

Category Operational

Description Users from both Infrabel and POAB should be able to access the system
without creating new accounts

Rationale

Relevant User
Requirement(s)

UR_IPOA_1 / UR_IPOA_2 / UR_IPOA_3 / UR_IPOA_4 / UR_IPOA_5 /
UR_IPOA_6 / UR_IPOA_7 / UR_IPOA_8 / UR_IPOA_9 / UR_IPOA_10

Dependencies /

Conflicts /

Relevant WP WP6
Comments /

PIONEERS Infrabel
Demonstration

Owner Infrabel / POAB
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11.3 — Modal shift in the commute of port employees

Unique ID TR_ANT_1

Type Functional

Priority MUST

Category Operational

Description Mobility scan tool (as baseline measurement tool)

Rationale After a port employer becomes part of the Smart ways to Antwerp community

by collaborating with the employers' approach, the first step is a mobility scan
(which shows the current modal split as well as the potential modal split,
based on mathematical rules, one per mode of transport)

Relevant  User | Current mode of transport amongst all employees of the engaged employers
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments An issue regarding the input (data of mode of transport of employees) that
employers must deliver can be privacy/GDPR; the details of the data depend
on the willingness of the engaged employers

PIONEERS Modal Shift in the commute of port employees

Demonstration

Owner Madeyit = the external provider who manages the Mobility scan tool and who

delivers the raw data

Unique ID TR_ANT_2

Type Functional

Priority MUST

Category Operational

Description Smart ways to Antwerp applications (routeplanner and smart map)
Rationale Often it is important for both employers and employees to be informed about

all mobility and attainable options and routes for commuting. Smart ways to
Antwerp deliver the related online services by these two online applications
(the multimodal route planner and the smart map), which helps commuters
before and on the road to find the best mobility solutions, because users can
consult them online via a laptop as well as via the app on a smartphone.
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Relevant User | The user experience of these online applications can get even better when

Requirement(s) users create their own account. This enables them to get tailor-made travel
information and personalised travel plans.

Dependencies -

Conflicts -

Relevant WP WP6

Comments For your info: the multimodal route planner is constantly evolving and in that
sense, the Smart ways of Antwerp team always improves the online devices
(based on new evolutions regarding route planners, own new insights and
feedback of users)

PIONEERS Modal Shift in the commute of port employees

Demonstration

Owner The Smart ways to Antwerp team is coordinating the online devices, support
by an external provider

Attribute Description

Unique ID TR_ANT_3

Type Functional

Priority COULD

Category Operational

Description Personalised travel planning conversations

Rationale In case of online conversations, we need an online tool (we use Microsoft
Teams), in case of a physical meeting at the workplace we need a room and
a solid Wi-Fi connection (on order to show the online devices).

Relevant  User | The home address and workplace address for every employee requesting

Requirement(s) personalised travels plans is needed so tailor-made conversations can be
prepared.

Dependencies Direct connection with the requirement of attainability info (because
personalised travel planning is building on this other requirement)

Conflicts -

Relevant WP WP6

Comments We offer this service in case an employer wants to support this (because it

requires some extra tasks and time from the side of employers) and in case
an employer is convinced that the employees need more tailor-made travel
planning advice on top of attainability info. The tool we use to arrange all
personal conversations is Doodle.
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PIONEERS Modal Shift in the commute of port employees
Demonstration
Owner the Smart ways to Antwerp employers' approach team implements this

service in cooperation with engaged employers

Unique ID TR_ANT_4

Type Functional

Priority MUST

Category Operational

Description Test offer

Rationale A next step for those who are interested in other mobility options is - after
informing - the test offer. Employees can test a range of bikes such as city
bikes, e-bikes, folding bikes, cargo bikes, bicycle trailers and shared bikes. In
addition, people also can test PT such as - in a port context - the Waterbus
(over our river Scheldt) for free for 4 weeRs, hoping they will see the benefits
and make the switch.

Relevant  User | Users must complete an application form and in case there are enough

Requirement(s) modes of transport available, everyone can enjoy a full test experience.

Dependencies Direct connection with the requirement of attainability info and personalised
travel planning conversations (because these services facilitate an even better
test experience)

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Modal Shift in the commute of port employees

Demonstration

Owner the Smart ways to Antwerp work together with external providers for both the
application form and the delivery of bikes and other modes of transport

Unique ID TR_ANT_5

Type Functional

Priority MUST/SHOULD/COULD
Category Operational

Description Bike infrastructure
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Rationale Port of Antwerp-Bruges takes the lead by carrying out cycle road works and
the City of Antwerp/Smart ways to Antwerp - together with the Chamber of
Commerce - try to support the port and the companies with different cycling
stimulating initiatives

Relevant  User | Important (calendar) data are the data of the cycle path road works, on which

Requirement(s) the implementation of PIONEERS is hooked in case of the Antwerp Modal shift
demo

Dependencies Direct connection with attainability info, personalised travel plans, and test
offers, because good cycle infrastructure is a crucial hard condition in order
to stimulate commuters to cycle (more)

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Modal Shift in the commute of port employees

Demonstration

Owner Port of Antwerp-Bruges is the coordinator of the Masterplan Bike

Infrastructure

11.4 — Cargo flow predictor

Attribute Description

Unique ID TR_CFP_1

Type Non-Functional requirement

Priority MUST

Category Operational

Description Suggestions given by the system should be based on predictions made by
the Prediction model.

Rationale

Relevant  User | Global

Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -
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PIONEERS Cargo Flow Predictor

Demonstration

Owner Mosaic Factor

Unique ID TR_CFP_2

Type Non-Functional requirement

Priority MUST

Category Operational

Description The ML model will be retrained daily and not depending on the frequency

of new data provision

Rationale
Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Cargo Flow Predictor

Demonstration

Owner Mosaic Factor

Unique ID TR_CFP_3

Type Non-Functional requirement

Priority MUST

Category Operational

Description Prediction model will combine historical data with operational updated
data.

Rationale

Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -
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Demonstration

Relevant WP wWP6
Comments -
PIONEERS Cargo Flow Predictor

Owner

Mosaic Factor

Demonstration

Unique ID TR_CFP_4

Type Non-Functional requirement

Priority MUST

Category Operational

Description A Dashboard Controller module is necessary to orchestrate all inputs and
outputs of the system, managing the received requests from the external
systems through the API gateway.

Rationale

Relevant User | Global

Requirement(s)

Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Cargo Flow Predictor

Owner

Mosaic Factor

Unique ID TR_CFP_5

Type Non-Functional requirement

Priority MUST

Category Operational

Description The user interface should connect to the CFP system through the API
gateway

Rationale

Relevant User | Global

Requirement(s)
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Dependencies -

Conflicts -

Relevant WP WP6

Comments -

PIONEERS Cargo Flow Predictor

Demonstration

Owner Mosaic Factor

Unique ID TR_CFP_6

Type Non-Functional requirement

Priority MUST

Category Operational

Description Interface between external requests and the main functionalities provided
through the Dashboard Controller component

Rationale

Relevant User | Global
Requirement(s)

Dependencies -

Conflicts -

Relevant WP wWP6

Comments -

PIONEERS Cargo Flow Predictor
Demonstration

Owner Mosaic Factor

11.4.1 - Demonstration Implementation Update

The initial list of requirements was built in the frame of Deliverable 3.3, where a list of 11
requirements was already provided.

In this section we will focus on updating these requirements as some changes in the use cases
have appeared during the last period.
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UR_CFP_o01
Functional
N/A

Prediction Algorithm

Cargo Flow prediction

The Cargo Flow Predictor must calculate the cargo
prediction in a specific area, time range and mode of
transport. It should analyse the flows and detect patterns of
congestion.

GENERAL DATA FOR THE TOOL:

European Inland Terminals connectivity data

Schedules connectivity data

Terminal & Transportation Operators

Container operation times at port and terminals

Barges data

Rail operators' data

Gate-in and gate-out data’

N/A

Must

\X/P6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_02
Functional
N/A

Prediction Algorithm

Cargo Transport Availability

The algorithm must calculate the transport availability at
short/medium notice. The Cargo Flow Predictor must
suggest consolidation of demand in order to fill trains,
barges and short-sea vessels.

As above

N/A

Should

WP6 - Task 6.3 Subtask 6.3.2

N/A

N/A
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UR_CFP_03
Functional
N/A

Prediction Algorithm

Cargo Transport Options

The algorithm must suggest transport possibilities at a
certain period of time for different routes

As above

N/A

Must

\X/P6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_04
Functional
N/A

Prediction Algorithm

Cargo Next Mode of Transport

The algorithm should predict next mode of transport for a
container based on historical data and the (current)
destination of the container.

Phase 2: Suggest the ideal/better mode of transport
towards Freight Forwarders or shippers, based on possible
routes.

As above

N/A

Should

\X/P6 - Task 6.3 Subtask 6.3.2

N/A

N/AWP6

UR_CFP_o05
Functional
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Prediction Algorithm

CFP historical data

The Cargo flow prediction model shall have at least 12
months of historical data.

As above

N/A

Must

\X/P6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_6
Functional
N/A

Prediction Algorithm

CFP algorithm periodicity

The calculation of the predictions will be performed daily
As above

N/A

Must

\WP6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_7
Functional
N/A

Prediction Algorithm

CFP model accuracy

The tool will include a method to evaluate the prediction
model accuracy performance

As above

N/A

Must

\WP6 - Task 6.3 Subtask 6.3.2

N/A
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N/A

UR_CFP_8
Functional
N/A

Prediction Algorithm

CFP integration in MIP

User Interface. The CFP dashboard should be accessed
through MIP user interface and using MIP credentials

As above

N/A

Must

\X/P6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_9
Functional
N/A

Prediction Ul

CFP dashboard

User Interface. The user can see a landing “profile-based"
dashboard and with the predefined parameters in terms of
area, time range, and mode of transport

As above

N/A

Must

\WP6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_10
Functional
N/A

Prediction Ul
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CFP dashboard filtering options

User Interface. The dashboard should allow to filter the
selection by different parameters: area, time range, mode of
transport

As above

N/A

Should

\X/P6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_12
Functional
N/A

Prediction Ul

CFP daily specific details

User Interface. The user can see specific daily details of
showing flows, peak times, available/unavailable
transports, etc. depending on the profile selected

As above

N/A

Should

\WP6 - Task 6.3 Subtask 6.3.2

N/A

N/A

UR_CFP_12
Functional
N/A

Prediction Ul

CFP suggestions

User Interface. The tool will have a link to display profile-
based suggestions based on the specific profile selected by
the users in the preferences

As above

N/A

Must

WP6 - Task 6.3 Subtask 6.3.2
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N/A
N/A

UR_CFP_13
Functional
N/A

Prediction Ul

CFP preferences

User Interface. The tool will allow to define customised
preferences for the user, such as user profile type and
desired functions

As above

N/A

Must

\WP6 - Task 6.3 Subtask 6.3.2

N/A

N/A
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11.5 - Multimodal access to end-users to port using a MaaS
aggregator platform

Unique ID TR_MaaS_1

Type Functional

Priority MUST

Category Information

Description Route Planning

Rationale The platform must show all transport modes available in order to go from A
toB

Relevant User | UR_MaaS_1
Requirement(s)

Dependencies

Conflicts Not identified

Relevant WP wWP6

Comments Need for operators to agree in sharing information and allow APIs
PIONEERS Multimodal access of end-users to port using a MaaS aggregator platform
Demonstration

Owner RACC-ACASA

Unique ID TR_MaaS_2

Type Functional

Priority SHOULD

Category Access

Description Booking

Rationale The platform must provide access to the modes offered, at least with a

minimum level of integration (direct link to operator's site)
Relevant User | UR_MaaS_2
Requirement(s)

Dependencies TR_MaaS_1
Conflicts Not identified
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Relevant WP WP6

Comments Need for operators to agree in sharing information and allow access from
the Maas$ Platform

PIONEERS Multimodal access of end-users to port using a MaaS aggregator platform

Demonstration

Owner RACC-ACASA

Demonstration

Unique ID TR_MaaS_3

Type Functional

Priority MUST

Category Access

Description Route Planning

Rationale Transport services must gain access to port area in order to be reachable
from the boat

Relevant User | UR_MaaS_9

Requirement(s)

Dependencies TR_MaaS_1

Conflicts Nto identified

Relevant WP WP6

Comments Port Authority must allow access to the port area so users can reach the
service from the boat.

PIONEERS Multimodal access of end-users to port using a MaaS aggregator platform

Owner

Port of Barcelona

Unique ID TR_MaaS_4

Type Functional

Priority MUST

Category Access

Description Dashboard

Rationale The platform must provide an easy way to register even if it is for 1-time only
use as well as an easy dashboard to allow user to explore and select options

D3.6 Modal Shift and Flows Optimisation Scoping Document

113




PIONEERS

Portable Innovation Open Network for
Efficiency and Emissions Reduction Solutions

Relevant User | UR_MaaS_8 UR_MaaS_10

Requirement(s)

Dependencies TR_MaaS_1

Conflicts Not identified

Relevant WP wWPp6

Comments -

PIONEERS Multimodal access of end-users to port using a MaaS aggregator platform
Demonstration

Owner RACC-ACASA

Unique ID TR_MaaS_5

Type Non-Functional

Priority MUST

Category Privacy

Description Data privacy

Rationale The platform must ensure privacy of users for both booking and payment

details, and must provide information on how data will be used
Relevant  User | -
Requirement(s)

Dependencies -

Conflicts Not identified

Relevant WP WP6

Comments -

PIONEERS Multimodal access of end-users to port using a MaaS aggregator platform
Demonstration

Owner RACC-ACASA

Unique ID TR_MaaS_6
Type Non-Functional
Priority MUST
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Category Privacy
Description Data privacy
Rationale The platform must ensure privacy of users for both booking and payment

details, and must provide information on how data will be used

Relevant User
Requirement(s)

Dependencies

Demonstration

Conflicts Not identified

Relevant WP WP6

Comments -

PIONEERS Multimodal access of end-users to port using a MaaS aggregator platform

Owner

RACC-ACASA
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