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Abstract  

This document is SYN+AIR’s final report, submitted as deliverable D2.6 at the end of the project's 26- 
month duration. It describes the overall exploratory research strategy of the SYN+AIR project and the 
emerging results out of it. The intended audience of this public document it is all multimodal 
transport stakeholders (e.g., researchers, end-users/travellers, Transport Service Providers of all 
modes, aggregators, policy makers, transport and data engineers, transport authorities, lawyers, and 
developers) looking to exploit collaborations and data sharing processes. 

The core innovation of the project is the Smart Contracts Framework (SCF) that allows TSPs to 
identify new collaborations and establish them by signing data sharing agreements and smart 
contracts.  

Starting from the project overview (section 2) and the presentation of the SCF (2.1) − which is the 
challenge that the project came to address −, followed by its vision, aim, objectives and core 
approach (2.2), the work performed (2.3) and its key results (2.4) are being presented as reflected in 
the technical deliverables (2.5). Section 3, shows the key communication, dissemination and 
exploitation means and activities performed during the project. Section 4, links SYN+AIR’s solution 
(namely the SCF) with the SESAR Programme. Finally, section 5, summarises conclusions and lessons 
learned followed by the plan for the next Research and Development (R&D) phase.  
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1 Executive Summary 

This Deliverable is the final report of SYN+AIR. The objective of the current report differs from that 
one of the final progress report that is of administrative nature. Herein, the objective is to 
summarise, in short, the aims and the outcomes of the project, also presenting the research 
approach followed in each phase.  

The main objective of SYN+AIR was to develop a framework of contractual agreements among 
Transport Service Providers (TSPs) that aim to define data exchanges among TSPs that share the 
common goal of getting the passengers to their destination through a multimodal chain of trips. 

To that end, SYN+AIR project has created the concept of Smart Contracts Framework (SCF), that aims 
to facilitate the collaboration and data sharing among Transport Service Providers (TSPs). The SCF is a 
business process that defines data exchange rules among TSPs that share the common goal of getting 
the passengers to their destination through a multimodal chain of trips. It provides a centralized hub 
for contracts management via a web platform (named SYN+AIR platform) that allows TSPs to create, 
modify, terminate, and validate signed contracts (both data sharing agreements and smart 
contracts). The most important aspect is that the storage of TSPs’ data and, all the data sharing 
processes are executed outside of the SYN+AIR platform.  

The proposed solution aims to simplify and standardize the process of data sharing between TSPs 
and facilitate their mutual obligation in the field of multimodal transport.  

The usage of SCF will provide to the TSPs, the following benefits:  

• Get familiar with a standardized process for data sharing; 

• Identify only the necessary/required data to be shared and when they should be shared, to 
fulfil a specific objective (e.g., single ticketing, disruption management etc.);  

• Optimize negotiation time from a legal and technological perspective (SYN+AIR makes use of 
existing standardizations models, protocols, and technologies); 

• By signing a data sharing agreement, the datasets (what) and the objective of sharing them 
(why) will be clear; 

• By signing a smart contract, the way operational obligations (actions) (how) and when to 
execute them (when) will be clear; 

• Travel companion web and mobile applications are connected to the SYN+AIR’s platform to 
communicate with the travellers the results of the contracts and vice versa to allow TSPs to 
monitor the data sharing contracts based on the travellers’ actions (when it is necessary).  
 

The resulting knowledge and lessons learned have been consolidated and made available in this 
document; their effectiveness has been assessed in workshops, events, and webinars involving 
stakeholders (e.g., mobility and data experts and TSPs) that expressed their interest as innovation 
pathfinders willing to collaborate for the implementation of SYN+AIR’s SCF.  

As such, a summary of the main activities and results is included in the current report. It details the 
way that the SCF was generated by providing information on the project’s scope and objectives, the 
links of SYN+AIR proposed solution with the overall SESAR Program and finally, by presenting in a 
concentrated way the conclusions and lessons learn of this 2-year project.  
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2 Project Overview 

This section contains a description and an illustration of the project’s results and of the activities 
performed to achieve them.  

2.1 Operational/Technical Context 

The future of transportation in the EU involves collaborating Transport Service Providers (TSPs) 
offering guaranteed multi-modal seamless Door-to-Door travel for all passengers. Starting with the 
assumption that TSPs are willing to collaborate, the present document develops a holistic business 
model, the Smart Contracts Framework (SCF) to assist them in collaborating by writing Data Sharing 
Agreements and Smart Contracts between them. The aim of SCF is to simplify and standardize the 
process of data sharing between TSPs and facilitate the understanding and agreement of mutual 
obligations of TSPs in the field of multimodal transport. 

To achieve efficient collaboration among modes in a multimodal context, the project’s exploratory 
research activities are divided into three axes: business policy, data exchange and technology 
exploration. Figure 1 presents how these axes are interacting, their main activities and the question 
that they answer in the context of the proposed solution named Smart Contracts Framework (SCF). 

 

Figure 1: SYN+AIR’s main pillars 
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In more detail, the activities of the business policy axis (WP3) allowed us to identify the 
dependences among modes spanning within the business perspective by  

i) understanding the business logics,  
ii) identifying existing collaborations between TSPs, and  
iii) creating and validating customer journeys.  

This allowed us to define the hindrances, enablers, and opportunities of data sharing objectives. 
Hence, one of the main outcomes of this axis was the determination of collaboration and data 
sharing goals.  
 
The activities of the data exchange axis (WP4) were related to the identification of the stakeholders 
participating in multimodal chains, of the datasets that each one of them is generating and most 
importantly the required datasets to promote seamless transport and their impact. Based on the 
stakeholders and the identified datasets, a Data Flow Model has been developed. SYN+AIR’s Data 
Flow Model consists of several Data Flow Diagrams (DFDs), one for each considered transport mode. 
(DFD) is a diagrammatic representation of the flow and exchange of data within one or several 
systems. Furthermore, a sensitivity analysis was conducted for non-coordinated and coordinated 
multimodal transport showing the cruciality of the data sharing process: without datasets being 
shared between TSPs, coordination (e.g., single ticketing, timetables synchronization etc) cannot be 
achieved.  
 
The results of these two axes provide input for the third and core axis which is the Technology 
Exploration axis (WP5). Therefore, considering: 

i. the business needs of TSPs which have the willingness to share their data but under specific 
circumstances and conditions (e.g., insurance of GDPR compliance, revenue and 
responsibility sharing, sharing only the necessary data, monitoring the data sharing processes 
etc.); 

ii. the objectives of data sharing (i.e., efficiency of TSPs operations, increase of demand, social 
welfare, environmental sustainability, and visibility) that can be used as enablers for new 
collaborations; 

iii. the stakeholder’s interactions and the datasets that they generate and that are required for 
fulfilling one or more of the aforementioned objectives; 

We have identified a promising combination of technologies that is reflected in the creation of the 
Smart Contract Framework (SCF). 

 

 

 

 

 

 

The SYN+AIR’s SCF is an alloy of different architectures (Business, Information, Technical and 
Application) hosted by a cloud platform and complemented by a legal layer. TSPs can register to the 
SYN+AIR’s SCF platform and they can create, modify, or terminate and monitor Contracts (data 
sharing agreements and smart contracts): 

SYN+AIR’s SCF is a business process that defines data exchange rules among TSPs that share the 
common goal of getting the passengers to their destination through a multimodal chain of trips. It 
provides a centralized hub for contracts management via a web platform (named SYN+AIR 
platform) that allows TSPs to create, modify, terminate, and validate signed contracts (both data 
sharing agreements and smart contracts). However, the storage of TSPs’ data and, all the data 
sharing processes are executed outside of the SYN+AIR platform. 
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• A data sharing agreement is an e-contract1 that defines the data that a data provider TSP 
makes available to a data consumer TSP, and that sets out the specific terms and conditions 
for the lawful use of such data. The objective of a data sharing agreement (such as single 
ticketing, synchronization of timetables, optimization of resources, increase ridesharing, etc.) 
may be detailed in a smart contract.  

• A smart contract is an e-contract based on the external smarter contract model2  composed 
of a legal part and a software part. The general aim of a smart contract is to detail the 
objective of one (or more) data sharing agreement(s) by specifying the conditions of the 
operational (multimodal) collaboration between two TSPs based on the data being shared. 
For example, if the general objective of a data sharing agreement is “single ticketing”, the 
smart contract might define more detailed obligations for TSPs (such as, in case of a 
disruption, informing the other party and Travel Companion (TC) and take specific remedial 
operational decisions) as well as legal consequences in terms of revenue and responsibility 
sharing.  

 
The objective of the proposed solution is to simplify and standardized the process of data sharing 
between TSPs and facilitate their mutual obligations in the field of multimodal transport.  

As mentioned, the utilization of the SCF will provide the following benefits to the TSPs:  

- Get familiar with a standardized process for data sharing;  
- Optimize negotiation time from a legal and technological perspective; 
- By signing a data sharing agreement, the datasets (what) and the objective of sharing them 

(why) will be clear; 
- By signing a smart contract, the way operational obligations (actions) (how) and when to 

execute them (when) will be clear.  
 
 
 
 
 

 

 

1 An electronic contract or e-contract is a traditional agreement formulated online. The parties interact with one another in a digital format, 
rather than physically. Although it is digital, an eContract is still a legal contract. It is an agreement between two individuals or companies 
to create binding mutual obligations that must meet certain legal elements to be enforceable. It has to be noted that the eEIDAS 
Regulation establishes the principle that an electronic document cannot be denied legal effect on the grounds that it is in an electronic 
form.  In a world where goods can be ordered online by a simple click, the traditional method of parties executing documents in wet ink on 
paper is anachronistic. Therefore, the use of qualified electronic signatures conform to the eEIDAS Regulation is certainly of added value 
for the contracts concluded on the SYN+AIR platform.   

 

2 “The external smart contract model refers to a dualistic contractual construction in which certain clauses are extracted from the 
traditional contract and, subsequently, transformed into code. The purpose of this setup is to automate certain conditional logic elements 
of the initial contract, so the required actions execute automatically upon fulfilling the relevant conditions. The traditional contract is 
superior to the coded extract, which forms an external part of the contract, thereby relating to the smart contract code definition. The 
code merely represents an automated tool for execution, as opposed to a legal binding instrument as such”. See IDSA and Linklaters, 
“Whitepaper Smart Contracts and Distributed Ledger – A Legal Perspective”, August 2017, p.14. 
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Two TSPs that are willing to create and manage their contracts need to follow the SCF stepwise 
process as depicted in Figure 2.  

 

Figure 2: SYN+AIR SCF steps to create Data sharing and Smart Contracts 

Registration: The initial sub step of the registration is that the duly authorized and entitled person to 
act on behalf of the legal entity (i.e., director or the CEO) agrees with the general terms and 
conditions. SYN+AIR’s general terms and conditions are important because they present:  

-under what conditions the SYN+AIR platform is provided; 
-the rights and obligations of TSPs when using the SYN+AIR platform; 
-the (by default) rights and obligations of TSPs when processing the Data being shared by 
the means of Data Sharing Agreements;  
-the (essential) rights and obligations of TSPs deriving from Smart Contracts. 

Additionally, the registration requires the designation of authorized users (3 types) of SYN+AIR 
platform by accepting the User agreement: 

i. Duly authorized and entitled persons to act on behalf of the legal entity (i.e., director or the 
CEO) may sign the Data Sharing Agreements and the Smart Contracts; 

ii. Administrative Representative: to negotiate the terms of the DSA and of the SC on behalf of 
the TSP; 

iii. Technical Representative: to create and maintain the TSPs’ data catalogue(s) in the SYN+AIR 
platform. 

 

Onboarding: At this step the authorized technical representative of the TSPs needs to provide the 
necessary information for the creation of the data catalogue of his/her organization. By the creation 
of the catalogue, the SYN+AIR platform identifies data attributes, the services that the TSP provides 
(e.g., booking, ticketing, scheduling etc). Moreover, it updates the catalogue of catalogues of 
SYN+AIR platform.  

Discovery: At this step the authorized technical representative has two options of a data matching 
process and discovery of potential collaborators:  
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i. Select an objective and allow the SYN+AIR platform to propose collaborators and the 
required datasets that need to be shared to enable such a collaboration.  

ii. Allow SYN+AIR platform to propose potential collaborations based on the TSP’s catalogue 
and therefore based on its services.  

Both alternatives are based on the Data Flow Model created in T4.3 of Data Exchange axis (WP4) and 
an example is shown in Figure 3.  

 

Figure 3: Data Flow Diagram of Train→ Airplane → Bus 

It is necessary to mention that a data sharing contract needs to have a specific objective (such as 
single ticketing, synchronization of timetables, optimization of resources, increase ridesharing etc.) 
that can be achieved by the datasets of the TSPs pair. The goals per pair of TSPs can be found in 
Appendix B.  
 
Negotiation: The two TSPs need to agree on certain parts of the Contracts. This step consists into the 
presentation of the templates of data sharing agreements, and if applicable, of templates of smart 
contracts to the TSPs. These templates constitute a basis to initiate the negotiation process between 
TSPs. These templates have different parts. The process of creation of negotiation templates is 
placed in between the discovery process and the negotiation protocol as it interacts with both steps.  

Settlement: In this step the TSPs have agreed, and the authorized legal representative of each 
organization needs to sign the contracts.  

Post Settlement: The Contracts need to be monitored; hence the necessary actions should be 
performed by the SYN+AIR platform to create or update the TSPs dashboard. Additionally, if the 
objective of the Contracts is related to the traveller (e.g., single ticketing) then, at the post 
settlement phase, the SYN+AIR platform needs to be connected with a web or mobile travel 
companion application as shown in Figure 1. Hence, part of this step is also to establish the triggering 
mechanisms. In other words, the SYN+AIR platform will have dedicated webservices that will allow 
the triggering of the Smart Contract (SC).  
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Figure 4: SYN+AIR actors’ example 

 

2.2 Project Scope and Objectives 

The solution detailed in the previous section was created to fulfil the project’s scope and objectives 
(main and specific objectives), that are presented in the following paragraphs along with the 
activities conducted to accomplish them. 

2.2.1 Main project scope 

The main project scope was to explore the business environment (willingness, business logics) and 
the impact of data sharing to delineate collaboration criteria (Smart Contracts Framework) between 
Transport Service Providers (TSPs) spanning from strategic planning to operational tasks.  

2.2.2 Specific Objectives (SO) and Key Results (KR) 

To be able to achieve the main project goal, the following specific objectives (SO) and Key Results 
(KR) have been created allowing us to structure our work.  

SO1: Determine the willingness of TSPs to collaborate and share data by examining and 
determining (planning and operational) goals shared by TSPs. 
KR1: A set of common goals and prerequisites for data sharing describing the reason and value of 
data sharing as well as when data can be used. 
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This objective is tackled mainly by the activities of WP3-The Business Policy Axis. The activities of this 
WP were focused on the development of customer journeys for the entire multimodal chain that 
portrayed all interactions, alternatives and decisions of travellers when planning and executing a 
journey. Additionally, we focused on engaging TSPs for obtaining their insights and information 
concerning data sharing processes to identify the enablers, obstacles, and opportunities of data 
sharing between different TSPs. Finally, to fulfil this objective its was crucial to determine and 
develop goals for data sharing among TSPs from the analysis of the activities performed in WP3. The 
data sharing goals are presented in D3.3. 
 
SO2: Execute impact assessment of data sharing to determine the type of usable data by TSPs at 
each phase (strategic and tactical/operational) based on achieving the goals determined in O1 
KR2: Development of a Data Flow Model for TSPs of all modes and execution of an impact 
assessment of data sharing with the goal of developing quantifiable metrics on data sharing 
 
This objective was tackled mainly by WP4-The Data Exchange Axis. More specifically during the 
activities of T4.1, we have identified all the actors and the data that they are generating to be able to 
develop Data Flow Diagrams that are diagrammatic representations of the flow and exchange of data 
within one or several systems. These diagrams are presented and explained in D4.3.  
Additionally, a stated preference survey has been conducted to assess the impact of data sharing 
among transport service providers during multimodal journeys and to collect information about 
users’ perceptions and opinions regarding both current non-coordinated transport service and future 
new fully coordinated transport service. The results are presented in D4.4.  
 
SO3: Explore the idea of creating a Smart Contracts framework for use between TSPs with the goal 
to guarantee a seamless door-to-door journey. 
KR3: Creation of a Business Process model for the design and implementation of the Smart Contracts 
Framework. 
This objective is tackled by WP5, more specifically by T5.1 and it is linked with the main solution 
provided by the SYN+AIR project. As duly explained in section 2.1 and in WP5 of section 2.3 that 
follows, the idea of creating a structured process that will allow TSPs to collaborate, create and 
monitor data sharing contracts as well as smart contracts was created. It was created with the 
contribution not only of the consortium members but also with experts participating in SYN+AIR’s 
external advisory board. The concept of SCF is a challenging concept as different TSPs have different 
requirements, however the trend is towards collaboration and a holistic approach such as SCF can be 
a great solution in the hands of TSPs. The details of the SCF are presented in D5.1. 
 
SO4: Explore the impact of data collection from Travel Companions apps for enriching the data of 
TSPs in strategic, pre-tactical and tactical phases allowing for informed decision making during the 
creation and execution of Smart Contracts and for improving the recommendations provided to the 
users through the Travel Companion apps 
KR4: Determine impact of data generated from Travel Companion apps using My-TRAC as a use-case. 
This objective is tackled by T5.2 and it is presented in D5.2. We analysed more than 200 Travel 
Companion web and mobile applications to determine how they can be connected with the SYN+AIR 
platform. Our analysis presents that the market of TCs is an evolving market, and each TC has been 
developed to fulfil a different passenger need. These needs are important for the passengers but also 
for the TSPs as they can collaborate to improve their passengers’ experience and maintain their 
clientele. As TCs are the interface and communication channel with the passengers, their integration 
in the SCF ecosystem is of high importance. More information of this analysis is presented in section 
2.3 (WP5).  
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2.3 Work Performed 

The following paragraphs aim to provide an overview and the main outcomes of the work conducted 
during the project’s duration focusing on the scientific work packages and tasks. The work presented 
aims to trigger the readers of this deliverable to download SYN+AIR’s public deliverables via 
SYN+AIR’s website (please also see Table 1) and/or ask for more information about the project’s 
results.  

2.3.1 WP3: The Business Policy Axis  

This WP is divided in 3 tasks and its final outcome is the determination of collaboration and data 
sharing goals of TSPs (outcome of T3.3 presented in D3.3).  

Towards this objective, in T3.1, we have conducted a literature review on Airport Passengers, Airport 
operations, Customer journeys & personas and Trade-offs & traveller characteristics. This analysis 
allowed us to create 33 customer journeys of 5 personas with different characteristics, and then we 
successfully conducted a state of preference (questionnaire) survey for verifying the customer 
journeys created (T3.1 and presented in D3.1). 2199 questionnaires were analysed, and we have 23 
customer journeys validated. 

Moreover, in T3.2, we have researched and analysed the willingness of TSPs to collaborate by 
performing a literature review, and to identify best-practices and pitfalls of collaboration and by 
determining motives, hindrances, and opportunities for data sharing. Additionally, 10 deep 
interviews were conducted by the partners of SYN+AIR with transport experts (e.g., railway operator, 
airline, data experts etc) and TSPs to get their insights i) on existing collaborations that we had 
identified and are established either between TSPs of the same mode (i.e., Star Alliance) or between 
different modes (e.g., Athena card) and ii) explain to them, in a high level, the concept of Smart 
Contracts Framework and identify criteria that could enhance collaboration among TSPs. The 
abovementioned work is presented in D3.2. 

The results of these tasks were further analysed and combined in T3.3 to lead us to the creation of a 
list of goals for data sharing agreements presented in D3.3 and shown in Figure 5. It is crucial to 
mention that the subgoals are contributing to the achievement of the main goals. These can be used 
to answer the questions of TSPs:  

• Why should a TSP collaborate with another TSP?  

• Why should TSPs exchange data? 

• What are the benefits of data sharing collaborations? 

https://www.sesarju.eu/
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Figure 5: Collaboration and Data sharing Goals and subgoals 

2.3.2 WP4 Data Exchange axis 

This WP was divided into 4 tasks to fulfil its objectives.  

The activities of T4.1 determined the data that can be shared among TSPs and how they will improve 
their planning and operational activities. Seamless door-to-door (D2D) service for air passengers 
requires a holistic, cooperative, and collaborative decision-making environment, where the efficient 
use of different modes of transport, separately and in combination, needs to be balanced to achieve 
sustainable use of resources. To provide the seamless service for air passengers it is important to 
establish efficient collaboration among TSPs from different modes of transport, in terms of effective 
information management and sharing. This will provide an environment where each participant is 
aware of information of relevance for other participants' decisions.  
This was achieved through the completion of relevant activities’ blocks 
Conduction of bibliographical research on data that can be shared among TSPs 

• To identify the TSPs and other stakeholders that are involved in the data sharing process in 
air transportation, PT (Public Transport, Transit), MaaS (Mobility-as-a-Service) and DRT 
(Demand Responsive Transport), rail and maritime transport.  

• Research literature, analyse SESAR projects and other studies related to TSPs operations 
involved in air transportation pointing out what are the data requirements and data 
generated. 

• Research literature, analyse different projects and other studies related to TSPs operations 
involved in PT, Maas and DRT pointing out what are the data requirements and data 
generated. 

• Research literature, analyse different projects and other studies related to TSPs operations 
involved in rail and maritime transport pointing out what are the data requirements and data 
generated.  
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Data that can be shared among TSPs updated/harmonized after workshop  

• Update/harmonize data sets that can be shared among TSPs based on information gathered 
from stakeholders after the workshop (accomplished through collaboration with T3.2).  

Definition of final data set that can be shared among TSPs  

• Determine the properties of data.  

• Define a final data set that can be shared among TSPs from the same and/or different mode 
of transport.  

• Specify data that are required on strategic (7 days or more prior to the day of operations), 
pre-tactical (one day to six days before the day of operations and tactical ATFCM phase (the 
day of operations). 

Each part of literature review includes the identification of the stakeholders taking part in the 
process handling data allowing the passenger to fulfil his/her trip [e.g., air navigation service 
providers (ANSP), airlines, airport operators, air traffic management (ATM), other support service 
providers (ground handlers, emergency, meteorological, security etc.)]. Then per stakeholder we 
have identified the dataset generated or consumed. The same approach was followed for all the 
transport means. Furthermore, we need to mention that to have a common timeline of operations 
and facilitate our work we used the ATFCM phases. 
Then we have also used the interviews conducted within the framework of T3.2 to align the findings 
of our literature reviews. In the same way, a session on the data sharing topic was conducted during 
the 1st SYN+AIR stakeholders’ workshop to update/harmonize datasets that can be shared among 
TSPs.  
Finally, we have detailed the potential data generation from future concepts of ATM systems and the 
impact of future evolution of ATM systems on TSPs data generation. 
The work conducted in this task is reported in D4.1 
 
The main objective of T4.2 was to determine a demand model for users’ behaviour analysis given 
various multimodal chain scenarios (from T3.1) and execute a sensitivity analysis. This was achieved 
through conducting the following activities.  
Identify Network Management Strategy per transportation mode 

• Conduction of literature research review to analyse SESAR projects and other studies related 
to transportation supply management involved in air transportation  

• Conduction of literature research to analyse different projects and other studies related to 
transportation supply management related to PT (Public Transport, Transit), MaaS (Mobility-
as-a-Service) and DRT (Demand Responsive Transport) 

• Conduction of literature research review, to analyse different projects and other studies 
related to transportation supply management involved in Rail and Maritime transport  

Analyse travel demand model for users’ habits 

• Identifying a demand model for transportation given various multimodal chain scenarios 
determined in T3.1  

Perform a sensitivity analysis given various instances.  

• Identifying macro-statistics to assess the effect of non-coordination on a network. 
All these activities are included and duly described in D4.2 
 
The main objective of T4.3 was to develop a data flow model for various multimodal chain scenarios 
which depict the data sharing among different TSPs and modes of transport and thus help identifying 
integration points between them. In addition, the task tries to identify communication links between 
TSPs that are currently not being used to understand and overcome obstacles in data sharing, which 
can facilitate creation of smart contracts. The data flow model is composed of a set of data flow 
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diagrams (DFD) each representing a specific multimodal scenario. DFDs include TSPs involved in a 
specific multimodal scenario and describe how the data is being shared between them along ATFCM 
time frames. The creation of DFDs was split into two phases. In the first phase the partners created a 
single DFD for each transport mode and in the second phase the partners were called to combine the 
results of the first phase and produce multimodal chains.  
Creation of single-mode DFDs 
The first phase DFDs includes TSPs from a one mode of transport. For example, DFD for maritime 
transport includes 3 TSPs (ferry operator, port authorities and vessel traffic control) and depicts data 
sharing between them along the ATFCM time frames. However, when activities for particular modes 
of transport can be naturally divided into ATFCM phases, these are simply divided into planning and 
operational activities. 
Creation of DFDs for multimodal scenarios 
In the second DFD creation phase, the partners created DFDs for the multimodal scenarios shown in 
Figure 6.  
 

 

Figure 6: Multimodal scenarios included in SYN+AIR’s data flow model 

The work conducted in T4.3 is presented in D4.3. 

The main objective of the T4.4 is to provide impact assessment of data sharing. This was achieved by 
the determination of the outcome of not sharing data, by building “what-if” scenarios and by 
determining metrics related to the impact of miscommunication or good communication between 
TSPs. Within the framework of this task a questionnaire was prepared and shared to assist us in 
achieving the aforementioned goal.  
To generate the questionnaire, we have conducted a research literature review to find metrics which 
have already been used in relevant works, related to the impact of miscommunication or good 
communication between TSPs, to select the appropriate metrics and to determine coordinated 
actions among TSPs in the case of data sharing (theoretical approach, as well as brainstorming 
sessions and open discussion with participation of advisory board member Milan Janić). The results 
of this survey are presented in D4.4 but also in an infographic which can be found at http://syn-
air.eu/what-do-passengers-think-about-future-multimodal-transport-service/  
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2.3.3 WP5 Technology Exploration axis  

This WP is the core WP of our project, as its activities will result in the creation of the Smart Contract 
Framework (SCF) and it is divided into 3 interrelated tasks as shown in Figure 7. In T5.1, the SCF is 
explained which is facilitated by the SYN+AIR platform. In T5.2 we perform the analysis of the 
travellers’ interfaces which are web or mobile Travel Companion applications and finally, in T5.3 we 
have examined how SYN+AIR platform can be connected to a Travel Companion app.  

 

 

Figure 7: SYN+AIR actors and WP5 interrelations 

 

Hence, T5.1 focused on designing this business process duly presented in section 2.1and on defining 
the TSPs obligations while it also proposes a technical solution, based on the analysis of the state of 
the art, that could support this SCF. To do that a lot of “background” work was conducted. We have 
generated three “extreme” concepts of platforms that could facilitate the SCF and presented them to 
the stakeholders in the 1st stakeholders’ workshop at the session dedicated to this WP to identify the 
pros and cons and co-create a solution more aligned with the TSPs willingness to collaborate and 
business logics. Additionally, extensive literature reviews on data governance, value of data and 
contract types have been conducted. Furthermore, the combination and alignment of the results of 
previous tasks allowed us to create the concept of the SCF which is detailed in D5.1.  

In T5.2, more than 200 Travel Companions (TCs) have been analysed. A methodology of 
identification, analysis and clustering was produced to facilitate us to determine the useful datasets 
that can be connected to the SYN+AIR platform and vice versa. Figure 8 presents the results of the 
analysis conducted, per mode of transport, per scale (urban, suburban, and international), per main 
functionality (e.g., navigation, booking, price optimization, renting, sharing etc.) and per passenger 
profile. The latter category was extended from the personas created in T3.1 as we have identified 
additional specific end users at the applications segmentations. This work is presented in D5.2. 

In T5.3 we have identified the goals that can be facilitated by TCs, and we have created the relevant 
sequence diagrams. This work is presented in D5.3.  
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Figure 8: Travel Companions analysis’ results 

Finally, WP6 Dissemination and especially T6.2 was supporting the project’s activities and diffusion of 
results and continuous engagement of stakeholders either via scientific publications and 
presentations at scientific conferences but also in a series of workshops, events, and webinars. 
SYN+AIR partners organized two stakeholders’ workshops. The 1st stakeholders’ workshop was 
dedicated to the validation of customer journeys (D3.1), the validation of the datasets identified per 
mode (D4.1 and D4.3) and the co-creation of the SCF. On the other hand, the 2nd stakeholders’ 
workshop was dedicated to the validation of the SCF by the SYN+AIR’s stakeholders who participated 
also in its external advisory board (35 experts). The results of these workshops are presented in D6.7 
along with the established collaboration and potential collaboration with other EU projects such as 
Mobidatlab, DATA4PT and AICHAIN.  

 

2.4 Key Project Results 

The key project’s results are listed and briefly explained below: 
 

1. Collaboration and data sharing goals (D3.3) 
Collaboration and data sharing goals identified are an answer to the questions “Why should a TSP 
collaborate with another TSP? What are the benefits of data sharing collaborations?” 
The prominent answer is to increase their profit. However, does not delve into this prominent 
benefit of TSPs collaborations, but it shall be noted that profit is an immediate by-product of offering 
better services towards all the other collaborative goals. Beyond increased profit, three incentives for 
collaboration were identified:  

i) TSPs will gain more customers,  
ii) the customer satisfaction will be increased and  
iii) by doing so a positive network effect will be generated. 

The goals were determined after the following two analyses: 
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i) The interviews with the TSPs were analysed in multiple brainstorming sessions to 
understand the TSPs’ needs and what collaborations they can and cannot achieve; 

ii)  Existing collaborations were studied and analysed, especially through the data sharing 
lens. 

Finally, these goals are duly explained in D3.3 (that can be downloaded from SYN+AIR’s website) and 
in Figure 12 of the Appendix B.  
 

2. Identification of datasets of TSPs (D4.1) 
Seamless door-to-door (D2D) service for passengers requires a holistic, cooperative and collaborative 
decision-making environment, where the efficient use of different modes of transport, separately 
and in combination, needs to be balanced in order to achieve sustainable use of resources. To 
provide the seamless service for air passengers it is important to establish efficient collaboration 
among TSPs from different modes of transport, in terms of effective information management and 
sharing. In SYN+AIR, we have conducted an immense work to identify all the datasets of SYN+AIR’s 
direct stakeholders (see Stakeholders’ map) and most importantly the required datasets to be shared 
to provide seamless transport to passengers. To that end, our first goal was to identify the TSPs, and 
other stakeholders involved in air transport as well as in the multimodal chain, and consequently in 
the data sharing process. Further, based on relevant literature reviews related to operations of TSPs 
involved, the main operational activities relevant for cooperation and data sharing of different TSPs 
were identified. Furthermore, models/algorithms which are commonly used in planning and 
operational activities of TSPs in air transport were also derived from relevant research projects and 
scientific papers. Taking into consideration main operational activities and “chosen” 
models/algorithms, the data used as input (data required) and those that are obtained as output 
(data generated) in the TSPs models for planning and operational activities, as well as data 
properties, were identified. The selected input and output data was used for creating the relevant 
data sets, including data properties, which are used by each TSP, and which should be shared 
between the given TSPs in the coordinated scenario. Those data sets and data properties were 
updated after the workshop with TSPs (1st SYN+AIR stakeholders’ workshop), based on answers and 
suggestions obtained from the participants. The results of this analysis can be found in D4.1. 
 

3. Data Flow Model of SYN+AIR (D4.3) 
We have identified the potential points of interaction among the different modes of transport and 
Transport Service Providers (TSPs) to provide seamless door to door trips. In more detail, we have 
developed a data flow model. This model’s objective is twofold i) identifying communication links 
(meaning data and information) between TSPs, so to define the required datasets that needs to be 
shared and ii) to define the objective that these data could assist which can be the objective of the 
data sharing contract (e.g., single ticketing) and it depends on the pair of TSPs and therefore on the 
data that they generate. Technically, a Data Flow Model or Diagram (DFD) is a diagrammatic 
representation of the flow and exchange of data within one or several systems. They are used to 
graphically represent the flow of data in one or several information systems by describing the inputs 
from one component to another. In other words, it identifies the data generators and the data 
consumers of the whole system(s). An example of a DFD is presented in Figure 3. However, the more 
information on SYN+AIR’s Data Flow Model can be found in D4.3 which is confidential.  
 

4. SYN+AIR’s Solution-Smart Contracts Framework (SCF) (D5.1) 
As the Smart Contract Framework is the main result of the SYN+AIR project, it is duly explained in the 
previous sections of 2.1 and 2.3.3. Nevertheless, D5.1 − that is the core deliverable of the project, 
and which explains in detail the SCF − is a confidential deliverable.  
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2.5 Project Deliverables  

Table 1 presents SYN+AIR’s deliverables with a short description and their delivery date. Additionally, 
the public and approved deliverables can be downloaded on the SYN+AIR’s website (http://syn-
air.eu/ ). Furthermore, the project’s public deliverables have been uploaded to a private repository 
and will be available to the readers even after 2years of the project’s closure and their links can be 
found in the following table accordingly.  

Table 1: Project Deliverables 

Reference Title Delivery 
Date3 

Dissemination 
Level4 

Description 

D1.1 H-Requirement No. 1 
09/07/2021 Confidential-

Ethics 

It duly presented the activities involving human beings, detailed the work that was planned to be carried out 
by the beneficiaries of SYN+AIR in these tasks and finally obtained the approval of the ethics committees of 
the beneficiaries. 

D1.2 POPD - Requirement No. 2 
03/05/2021 Confidential-

Ethics 

This deliverable imposed on each partner to confirm that it has appointed a Data Protection Officer (DPO) and 
provides the contact details of the partners’ DPOs. For partners who are not required to appoint a DPO under 
the GDPR, a detailed data protection policy for the project was submitted and the contact details of the 
person in charge were provided. Moreover, this deliverable contained a general Statement that UB-FTTE, 
which is located in the Republic of Serbia, will comply with its national data protection law or with the GDPR 
depending on where the data is collected. 

D1.3 NEC - Requirement No.3 
30/04/2021 Confidential-

Ethics 

In case activities undertaken in non-EU countries raise ethics issues, the partners of the SYN+AIR project must 
ensure that the research conducted outside the EU is legal in at least one EU Member State.  Details on the 
materials which will be imported to/exported from the EU must be included. Except for the Republic of 
Serbia, the SYN+AIR project does not involve activities carried out in non-EU countries. This Deliverable 
clarified that no materials subject to specific licence requirements will be imported/exported in/from the EU. 
In addition, this Deliverable contained mitigation measures for the research activities involving human beings 
conducted outside of the EU as well as for the collection/transfers of personal data in/to the Republic of 
Serbia. 

 

 

 

 

3 Delivery data of latest edition 

4 Public or Confidential 
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D1.4 M - Requirement No. 4 
07/05/2021 Confidential-

Ethics 

This document aimed to identify and address potential misuse of research during the SYN+AIR project. 
Notwithstanding the fact that the SYN+AIR research project is carried out with good intentions, some 
activities might generate materials, methods, technologies, or knowledge that could be potentially misused 
for unethical purposes. Based on the European Commission’s explanatory note, this Deliverable established 
that, as regards to potential misuse of the SYN+AIR research results, a low risk exists that knowledge, 
materials and technologies could be channelled into crime or terrorism. Despite the low possibility of risk or 
misuse of research involved or generated in the SYN+AIR project, a list of mitigation measures has been 
defined in view of minimizing even further such risks. 

D2.1 Project Management Plan ER 26/02/2021 Confidential 

The SYN+AIR’s project management plan deliverable (D2.1) aim was to describe a common modus operandi 
for all partners for the day-to-day managerial operation. This deliverable served as the core management 
handbook and described the structure that will provide guidelines for the project manager and the project 
members to follow during the full cycle of the project. It provided rules for the governance structure (e.g., 
responsibilities of partners, lead roles, etc.) additionally it related the different official documentation of the 
project (i.e., GA, CA and SJU SESAR 2020 Project Handbook) information to allow the consortium member to 
get familiarity with the information provided and address to the right document. Furthermore, this report 
detailed the mechanisms and tools (e.g., mailing lists, project calendar, reporting etc.) used for the 
management and administrative coordination of the project. It also defined the communication mechanisms 
within the consortium as well as EC and outlines the consortium’s formal communication of the project’s 
activities and outcomes. 

D2.2 Quality Assurance and Risk Assessment Plan 15/01/2021 Confidential 

This document outlined the internal strategy of the SYN+AIR project in terms of quality assurance and risk 
assessment that should be taken as a reference point by every member of the project. This strategy was 
tailored to the project’s scope and objectives, and other collaborators/stakeholders, in order to provide an 
efficient and effective operation of the project. 

D2.3 
Data Management Plan M6 

07/05/2021 Confidential 

The Data Management Plan (DMP) is a living document (3 official versions were planned to be submitted 
during the duration of the project: D2.3, D2.4 and D2.5) which describe the data management life cycle for all 
datasets (containing personal data and/or non-personal data) to be collected, processed, or generated by the 
SYN+AIR research project. Such information includes, but is not limited to, scientific publications and 
deliverables issued by the project’s consortium members, data Transport Service Providers’ datasets (for 
example, public transport timetables), data originating from travel companions, anonymous user statistics, 
etc.  

D2.4 Data Management Plan M12 28/10/2021 Confidential 

This Deliverable was the second version of the Data Management Plan (D2.4 “Data Management Plan M12”), 
hence an update of D2.3. 

D2.5 Data Management Plan M24 26/12/2022 Confidential 

This Deliverable was the third version of the Data Management Plan (D2.5 “Data Management Plan M24”), 
hence an update of D2.4. 

D2.6 SYN+AIR’s Final Project Results  23/12/2022 Public 

The objective is to summarise in short, the aims and the outcomes of the project, also presenting the research 
approach followed in each case. 
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D3.1 Report on customer journeys 31/07/2021 Public 

D3.1 is the outcome of T3.1 that aims to capture the passenger side of multimodal air travel and 
create the foundation for further work by providing quantified metrics to neighbouring tasks. It 
details the process, research, design of the material that was required for achieving this goal, 
ranging from the extensive literature research on air travel, to creating personas, customer journeys 
and a large-scale passenger survey (questionnaire), which ultimately led to the creation of 23 
validated and quantified customer journeys. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D3.2 TSP’s Collaboration and Data Sharing parameters 30/11/2021 Public 

D3.2 is the outcome of T3.2 that aims to explore the business policies, the barriers, and the opportunities 
behind transport service providers (TSPs) collaboration. Hence, D3.2 details the process, the research and the 
TSPs engagement activities that were accomplished to identify the willingness of TSPs to collaborate. That is 
achieved through a thorough literature review of collaboration strategies and the close examination of 
noteworthy cases of TSP collaboration. This analysis is enriched by an extensive overview of research projects 
and past or ongoing collaborations within the transport sector, to identify best-practices and pitfalls of 
collaboration and 10 in depth interviews with TSPs and other stakeholders of the mobility. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D3.3 Goals for collaboration and data sharing 30/06/2022 Public 

D3.3 is the outcome of T.3.3 that aims to determine a list of collaboration and data sharing goals between 
Transport Service Providers (TSPs). Existing collaborations as well as potential new opportunities for 
collaborations were examined and many common objectives for the Transport Service Providers were 
extracted. It presents these common objectives in two categories, Goals, an abstract category, and Subgoals, 
a more practical category. The deliverable’s ambition is to use these extracted goals as convincing points for 
TSPs to realize the benefits of data-sharing and establish new collaborations. Towards this ambition, the goals 
are illustrated with the use of UML diagrams, which pictorially explain how a goal can be realized in realistic 
transportation scenarios. In particular, the diagrams make it possible to emphasize that these collaborations 
can bring about a seamless multi-modal Door to Door travel. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D4.1 Report on planning and operational activities of TSPs 30/11/2021 Public 

D4.1 is the outcome of T4.1 that aims to explore and examine the planning and operational activities of TSPs 
in different transport modes. The report contains the analysis of planning and operational activities of TSPs, 
grouped by the different modes of transport. For each identified TSPs, the usable data sets and corresponding 
data properties are determined at each phase of operations (strategic, pre-tactical and tactical/operational). 
The data which would be required by each TSP at each phase are identified based on the comprehensive 
literature reviews, and after that the data are validated through the interviews conducted by TSPs as well as 
through the 1st SYN+AIR stakeholders’ workshop. Finally, all planning and operational activities are explored 
and examined in terms of data required and data generated which further helped in understanding the 
dependencies and the collaboration criteria among TSPs in technical terms. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D4.2 Report on network sensitivity analysis 28/02/2022 Public 

D4.2 is the outcome of Task 4.2, which deals with the impact of the non-coordination in the multimodal travel 
chain. The D4.2 determines a travel demand model for users’ habit analysis given various multimodal chain 
scenarios and executes a sensitivity analysis that will determine the impact of non-coordination in the 
multimodal travel chain. For that purpose, we firstly investigated the literature review related to the 
identification of the network management strategies for the various travel modes analysed in multimodal 
chain scenarios (i.e., air, rail, maritime, road transportation. Moreover, the travel demand model for users’ 

https://www.sesarju.eu/
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habit analysis is defined through the Binary and Multinomial Logistic Regression to allow us to identify the 
main factors and criteria that needs to be managed for providing coordinated multimodal transportation 
service. Finally, this report presents a sensitivity analysis conducted which determines the macro-statistics 
and the impact of the most important factors, “reliability” and “waiting time”, in the multimodal travel chain. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D4.3 Report on Data Flow Model 28/02/2022 Confidential 

As the first step to enable a seamless trip experience for passengers, in this document we present the data 
flow diagram (DFD) for multimodal trips. D4.3 presents data flow diagram per mode, i.e., air, rail, maritime 
public transport and taxi/uber but also 11 different multimodal data flow diagrams (e.g., Metro → Airplane → 
Bus, Uber/Taxi → Airplane → Metro, Uber/Taxi → Train → Bus, Uber/Taxi → Ferry → Train etc.) to enable 
seamless travels. Resulting from the analysis of the diagrams, we can conclude that to enable this experience, 
different TSPs need to share information of two kinds. First, they need to share real time data of the vehicles 
in traffic for the rest of the TSP to calculate exactly the arrival times. Although the sharing of these data does 
not guarantee per se the coordination of TSPs due to regulation and schedules, it enables it. Moreover, even 
if it does not guarantee coordination, it would allow a third-party agent to calculate alternatives in case of 
missing one of the transports en route. Second, TSPs need to share passengers’ data that allows identifying 
the passengers across the different modes of transport. To reach these conclusions, in the first part of this 
document, we have analysed the single DFD, i.e., the DFD for a single mode of transport considering all the 
TSP that intervene. Then, in the second part of this document, and considering the available data revealed in 
the single DFDs, we have created the multimodal DFDs. 

D4.4 Impact assessment of data sharing 28/02/2022 Public 

This deliverable is the outcome of T4.4, which goal is to provide impact assessment of data sharing among 
TSPs during multimodal journey. The impact assessment is based on the amount of useful data, both 
quantitative and qualitative obtained from conducted stated preference survey (questionnaire). A 
comprehensive literature review was done to provide inputs for questionnaire design. Additionally, a detailed 
overview of scientific papers, which cover some aspects of transport from passengers’ point of view and 
surveys conducted within these papers are given. Based on that, selection of factors and metrics is proposed 
and in different ways incorporated into the questionnaire. The survey was conducted online with the aim to 
collect information about users’ perception and opinion regarding both current non-coordinated transport 
service and future new fully coordinated transport service. Hence, this deliverable presents the design and 
the results of this stated preference survey.  

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D5.1 Report on the Smart Contracts Framework 31/08/2022 Confidential 

Previous work of the SYN+AIR project has documented the value of data sharing between Transport Service 
Providers (TSPs) and the multitude of benefits potential collaborations between TSPs can have for them, for 
transportation in general and consequently for society. The future of transportation in the EU involves 
collaborating TSPs offering guaranteed multi-modal seamless Door-to-Door travel for all passengers. Starting 
with the assumption that TSPs are willing to collaborate. The D5.1 develops a holistic business model, the 
Smart Contracts Framework (SCF) to assist them in collaborating by writing Data Sharing Agreements and 
Smart Contracts between them. The aim of SCF is to simplify and standardize the process of data sharing 
between TSPs and facilitate the understanding and agreement of mutual obligations of TSPs in the field of 
multimodal transport. A Smart Contract is a new concept developed in the document, which monitors triggers 
and actions in an automated way as well as revenue and responsibility sharing between two parties. All the 
technical, legal, and business problems required in such a framework are addressed and the outcome is a 
detailed description of a new electronic platform, the SYN+AIR platform, which will enable the writing, 
activation, and maintenance of Data Sharing Agreements and Smart Contracts between registered TSPs. 

 

 

 

https://www.sesarju.eu/
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
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D5.2 Report on the analysis of Travel Companions data 
capabilities to improve the Smart Contracts 
Framework 

31/08/2022 Public 

This deliverable is the outcome of Task 5.2, whose goal is to analyse different Travel Companion web and 
mobile applications and to enrich the Data Flow Model that was detailed in D4.3. By Travel Companion (TC) 
we mean a platform, web and/or mobile app that allow a user to plan and book a trip from point A to point B. 
Additionally these apps might provide auxiliary services to travellers such as cost calculations or re-
accommodation management. This report contains the analysis of more than 200 TCs. Characteristics and 
different apps are considered. The existing apps are numerous, and they are used in different countries, by 
different passengers’ profiles and offer a variety of functionalities which are directly (e.g., dreaming, planning, 
booking, navigating etc.) or indirectly (e.g., accommodation, recording experiences, jet lag management etc.) 
related with travelling. During this analysis our main objective was to link these applications with the Smart 
Contracts Framework. Additionally, TCs interface with the travellers. Therefore, these apps should be an 
integral part of SYN+AIR’s SCF ecosystem. To be more precise, Transport Service Providers using the 
SYN+AIR’s platform aim to generate and manage data sharing agreements and smart contracts to facilitate 
seamless transport specific objectives such as single ticketing, disruption management etc. However, the 
result of these contracts should be communicated to the travellers. For this reason, this report examines what 
is already offered to the travellers by different transport service providers and travel industry stakeholders 
(e.g., tourist agencies). 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D5.3 Report on the new workflow of delivering 
recommendations through Travel Companions 

30/09/2022 Confidential 

This deliverable is the outcome of Task 5.3 which goal is to examine the influence of Smart Contracts 
Framework (SCF) created in T5.1 on Travel Companions (TC), and to point out how TCs and SCF can contribute 
execution of seamless door-to-door (D2D) travellers transport. Moreover, T5.3 will update the Data Flow 
Model by defining data outputs from the TSPs towards Travel Companions. Furthermore, this report presents 
the interaction between the different components of the SYN+AIR ecosystem namely the SYN+AIR platform 
and the 3rd parties travel companion applications.  

D6.1 Project logo and website 09/04/2021 Public 

This deliverable described the process for identification and development of project visual image, namely the 
project logo and SYN+AIR website. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.2 Communication, Dissemination and Exploitation Plan 
of SYN+AIR’s M3 

20/04/2021 Public 

This document presented all the planned actions related to communication on the SYN+AIR project and the 
way to achieve successful dissemination, to ensure awareness amongst Transport Service Providers. On the 
other hand, this document was the first version of Communication, Dissemination and Exploitation activities, 
so it was dully updated in both M12 (D6.3) and M24 (D6.4). 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.3 Communication, Dissemination and Exploitation Plan 
of SYN+AIR’s M12 

21/01/2022 Public 

This document presented all the planned actions related to communication on the SYN+AIR project and the 
way to achieve successful dissemination, to ensure awareness amongst Transport Service Providers for the 
first year of the project meaning M1-M12. On the other hand, this document was the second version of 

https://www.sesarju.eu/
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
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Communication, Dissemination and Exploitation activities, so it was duly updated in M24 (D6.4). 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.4 Communication, Dissemination and Exploitation Plan 
of SYN+AIR’s M24 

23/12/2022 Public 

This document presented all the planned actions related to communication on the SYN+AIR project and the 
way to achieve successful dissemination, to ensure awareness amongst Transport Service Providers for the 
second half of the project meaning M13-M26. On the other hand, this document was the third version of 
Communication, Dissemination and Exploitation activities. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.5 Project Brochure 30/04/2021 Public 

This document presented an in depth look at how the Project brochure was created. It detailed the purpose 
of the information included in this brochure as well as its parts to provide an overview of the work conducted 
for this dissemination material. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.6 Stakeholder Engagements Events M9 14/09/2021 Public 

Stakeholders Engagement Events M9 presented the activities performed to organize the 1st stakeholders’ 
workshop that is one of the main engagement events of SYN+AIR. It detailed the workshop concept and 
described the steps and methodologies leading to the briefing, organisation, and reporting of the interactive 
workshops to be held as part of the SYN+AIR project. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.7 Stakeholder Engagement Events M24 27/12/2022 Public 

Stakeholder Engagement Events M24 is an updated of D6.7 and it presented the results of the stakeholders’ 
engagement activities performed during the project emphasizing on the two stakeholders’ workshop and the 
synergies accomplished or identified between SYN+AIR, ER4 sibling project and other EU project with relevant 
topics.  

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.8 SYN+AIR newsletters M13 23/03/2022 Public 

This deliverable presented SYN+AIR’s newsletter strategy and the first issues released to its subscribers. 
SYN+AIR consortium followed a strategy to maximize the effectiveness of the newsletter series as it is an 
important piece of its communication, dissemination and exploitation strategy presented in D6.3. The 
strategy’s steps were followed to generate not only the timeline of the newsletters’ release but also to 
identify the context and the audience of each issue. 

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

D6.9 SYN+AIR newsletters M25 27/12/2022 Public 

This deliverable is an update of D6.8 and it has presented the last newsletters issued by SYN+AIR.  

https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ  

https://www.sesarju.eu/
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
https://drive.google.com/drive/folders/1_FYdEe8MVbPnZHiOJ3grlU6AwerEDfbJ
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3 Communication, Dissemination, and 
exploitation activities 

3.1 Overview  

In its 26 months of activity, SYN+AIR project has successfully fulfilled its communication and dissemination 
objectives, which were the following:  

-To establish the project’s visual identity  
-To disseminate key project developments to external actors and key stakeholders  
-To implement and update online presence  
-To organize and participate in key events, European and international conferences, webinars and  
workshops  
-To liaise with related project and initiatives 
 

The dissemination strategy was presented for the first time in D6.2. This was updated in D6.3 after the first 
year of the project and in D6.4 with the finalization of the project’s activities. Dissemination strategy and 
actions and all its scheduled updates (D6.3; D6.4) aimed to map all communication activities for the SYN+AIR 
project and describe how to reach specific target audiences. It has served as the comprehensive and central 
listing for all communication activities and events over the course of the project. The following aspects were 
identified since the beginning: 

1. Identification of Target Audience and Stakeholders: 
a. Private sector: Transport industry (traffic management, transporters, transport operators), 

Research centres and communities, Airports Service providers (mobility, info mobility, added 
value), E-ticketing and e-payment service providers, Technology providers, MaaS aggregators 
and local nodes, Interest Groups (e.g., Transport Service Providers Community, MaaS 
Alliance, CEN working group, Smart Ticket Alliance, Passengers Federations) 

b. Public sector: Public authorities (including public transport operators), Municipalities/cities 
c. End users: Travellers of all categories, General public, citizens 
d. Media: Online sector magazines, Scientific/technological reviews. 

2. Determination of Key Messages: Explain the objectives of the project, keep audiences informed on 
project developments and promote preliminary and final outcomes and results. 

3. Decision on key Dissemination Measures and Means/Channels: include a balanced mix of traditional 
(scientific publications, conferences and demonstrations, stakeholder workshops, industry fairs and 
exhibitions) and innovative ones (social media, specialised websites and forums, workshops with TSPs 
specific audiences, strategic talks) to secure the most effective outreach to each target audience group 

4. Monitoring: The WP6 leader (UPC) was constantly monitoring dissemination and communication 
activities to keep the project on track and reach the dissemination objectives. 

 
The key communication messages defined and used over the project duration are as follows: 

• Explain and make aware of the objectives of the project (stage 1). This was achieved with the 
development of the project website as well as the project brochure.  

• Keep audiences informed on project developments (stage 2). This was achieved by conducting and 
participating in numerous workshops, events, and conferences during the whole duration of the 
project.  

• Promote preliminary and final outcomes and results (stage 3). This was achieved by the presentation 
of the project’s outcomes and results in a series of events and the publication listed in section 6.2.  

 
 
 

https://www.sesarju.eu/


FINAL PROJECT RESULTS REPORT  

 

  
 

Page I 30 
 

  

 

Over the course of the project, the following key dissemination and communication activities have been 
carried out: 

• Creation of a coherent and consistent identity for the SYN+AIR project, supported with e.g., logo, 
leaflets/flyers, brochures, banners, posters, and roll-ups. In addition, preparation and update of a brief 
project presentation in English that was used for any dissemination purpose; 

• The creation and maintenance of a constantly updated modern website (http://syn-air.eu/) where 
knowledge as an enabler of social change has positive effect in everyday life and is relevant to the 
target audience, and creation of a social media presence on LinkedIn and Twitter, in connection with 
all public events where SYN+AIR is organising or participating in. In addition, frequent newsfeeds 
through articles in the web site and the social media but also through formal newsletters, press 
releases that have taken place during the project. 

• The creation of an external advisory board including stakeholders from all key target groups of 
SYN+AIR, this group extended to 35 experts from different areas.  

• Organisation of project specific events and demonstrations at national and European level; 

• Participation in key international and European conferences and industry exhibition fairs; 

• Collaboration with major public and private stakeholders at round tables, meeting and working groups 
organised by the European Commission representatives or the project consortium. 

• Submission of scientific and industry relevant articles to relevant journals and publications; 

• Development of a dissemination monitoring mechanism that allowed for in-advance planning of up-
to-the-point dissemination activities but also for following-up on the impact created. 

 

3.2 Key communication activities 

Table 2 depicts the key dissemination activities of the SYN+AIR project however D6.4 presents everything in 

detail.  
 
Table 2: Key dissemination activities 

Type Short description 

Website Website was delivered in first months of the project and was regularly 
updated with content since then. 

Publications SYN+AIR has had 10 publications in journals, conference proceedings 

and magazine articles (Project Publications).  

Own events (organized or 
initiated by SYN+AIR partners) 

SYN+AIR organized 5 major events.  
1. SYN+AIR 1st stakeholders’ workshop  

The workshop was held on the 22nd of September 2021 as a side event 
of IMC21 (https://www.imcmobilitycongress.com/sinair-workshop/). 
The event was attended by 24 in total, it was held on a hybrid form, and 
it had a high level of complexity as there were 3 parallel sessions on the 
three axes of SYN+AIR (presented in section 2.3) performed one onsite 
and two online.  

2. SYN+AIR 2nd stakeholders’ workshop 
The workshop was organized on the 25th of October 2022 as a parallel 
event during IMC22 in Sitges, Barcelona 
(https://www.imcmobilitycongress.com/sideevents-programa-2022/). 
This workshop had a hybrid form as the previous one, and its main 
objective was the presentation of the Smart Contracts Framework at 
the stakeholders and get their insights and potential improvements. In 
total 22 participants followed this event and provided their insights and 
feedback. 

3. ER4 Workshop On Data Sharing 

https://www.sesarju.eu/
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During SYN+AIR’s interim meeting, it was decided that it would be 
beneficial to organize a workshop involving SESAR ER4 projects to 
disseminate the results of the project and enhance collaboration among 
ER4 ecosystem. This meeting was held online on the 24th of March 
2022 and the results of WP4 were explained to the 12 participants. The 
involvement of the participants was high, and it allowed us to establish 
a better collaboration with the ER4 projects and identify 
complementarities and potential collaborations.  
 

4. Invited Session 21 at TRA2022, “Data sharing as an enabler of 
multimodality”  

SYN+AIR’s coordinator decided that cross fertilization and cross 
initiative collaboration had to be initiated to show the potential of 
collaboration among multimodality projects. Hence, she proposed a 
collaboration to the all the coordinators of ER4 SESAR, IP4 Europe’s Rail 
(formerly Shift2Rail) and DATA4PT project to find complementarities 
and present their key results in a common session that was followed by 
a panel discussion.  

The success of this session is twofold i) At least 15 representatives of 

the aforementioned projects had to align their vision on the objectives 
and logistics of this session. During this process the complementarity of 
the multimodality projects was identified which was not duly presented 
during the session but open a window of opportunities for the 
establishment of new collaboration ii) This invited session was held in 
Lisbon, Portugal at TRA2022 on the 16th of November of 2022 and was 
followed by ~50 transport and sustainable mobility experts.  
 

5. SYN+AIR’s final event 
SYN+AIR’s final event was decided to be an online 4h event on the 25th 
of January 2023, aiming to present the key results of the project.  
 
A more detailed description of all these workshops is presented in D6.8 
and D6.9.  
 

Participation in other events 
(Organized by other entities e.g., 
S3JU, other EU projects etc) 

SYN+AIR partners have participated in more than 20 
events/workshops/webinars organized by other entities. Most of these 
events were organized by S3JU such as  

• SESAR’S 3 JU first annual conference (12/10/2022, Brussels, 

Belgium) that SYN+AIR had a stand and a pitch presentation in 
front of 300 attendees of the air transportation sector 

• SESAR Innovation Days (5-8/12/2022, Budapest, Hungary) that 
SYN+AIR had a roll up and also a presentation of a paper 
submitted and approved.  

Furthermore, SYN+AIR partners participated in 
events/workshops/webinars organized by different ER4 projects such as 
the final event of X-TEAM D2D held in Naples, Italy on the 17th of 
September 2022 and the interactive workshops organized by MODUS 
project. SYN+AIR was invited to present at MobiDataLab Webinar on 
the 22nd of November 2022.  
The list of the events that SYN+AIR partners have participated in, can be 
found in section 8.2.  
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Key meetings  SYN+AIR partners to continuously engage key stakeholders except of 
the participation and attendance to events (previously presented), 
organized specific meetings with  

i) Representatives of Europe’s Rail IP4 projects (more than 5 
collaboration meetings) 

ii) Representatives of DG MOVE MDMS initiative (2 
meetings) 

iii) Representatives of STARS project 
(https://starseurope.eu/) (2 collaboration meetings) 

iv) Representatives of MobiDataLab (https://mobidatalab.eu/ 
) (3 collaboration meetings) 

v) Representatives of AICHAIN (https://www.aichain-
h2020.eu/)  

vi) Representatives of e corridor (https://e-corridor.eu/ ) 
It is important to mention that (iii), (v) and (vi) were promoted in the 
last 3 months of the project as the members of these projects shown 
their interest to collaborate and exchange information on the projects’ 
activities.  

 

https://www.sesarju.eu/
https://starseurope.eu/
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4 Links to SESAR Programme 

4.1 Contribution to the ATM Master Plan 

SYN+AIR’s SCF aims to contribute to the Research and Innovation needs addressed in the Digital 
European Sky programme and more specifically to pillar 6: Multimodality and passenger experience. 
As it is written and quoted at the MULTIANNUAL WORK PROGRAMME of 2023-2031: 

“A significant portion of the planned door-to-door (D2D) journey time is taken up by the buffers 
needed to absorb uncertainties associated with the performance of the various modes contributing 
to a journey (including within the airports). Mobility providers need access to reliable planning and 
real-time information on schedules to give more accurate forecasts of arrival and transfer times. 
Optimising D2D mobility for people and goods is essential in meeting citizens’ expectations for 
increasingly seamless mobility, where they can rely on the predictability of every planned door-to-
door journey and can choose how to optimise it (shortest travel time, least cost, minimal 
environmental impact, etc.). Considering ATM to be an integrated part of an intermodal transport 
system will make it possible to share data between modes and to collaborate better to optimise 
the performance of both the overall transport system and the D2D journey.” 

To that end, SYN+AIR SCF will contribute to the integration of all transport modes by providing a 
standardized process to generate and monitor data sharing and smart contracts as it is depicted in Figure 9 
and Figure 10. 

Table 3: Project Maturity 

Code Name Project contribution Maturity at 
project start 

Maturity 
at project 
end 

SOL-
SYN+AIR 

SYN+AIR Collaboration among transport modes, 
including aviation, relies on data sharing 
among Transport Service Providers (TSPs) to 
facilitate a seamless door-to-door journey of 
multimodal chain trips. 

 

The solution relates to the design of a 
“Smart Contracts Framework” (SCF) aiming 
at facilitating the generation of contractual 
agreements, known as Smart Contracts, 
among TSPs. The Smart Contract Framework 
is an alloy of different architectures 
(Business, Information, Technical and 
Application) hosted by a cloud platform. 

 

Transport Service Providers may register to 
the SCF platform and create, modify, or 
cancel a Smart Contract, which is an 
agreement among TSPs defining the data 

TRL 0 TRL2 
Achieved 
with 
acceptable 
risks 
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sharing criteria [e.g., scope, dataset 
attributes and specifications, parties’ 
obligations (revenue and responsibility 
sharing), contract’s time span and fulfilment 
criteria, etc]. The stand-alone platform is 
designed to facilitate the collaboration 
among Transport Service Providers of 
different modes and to perform the 
management of the Smart Contracts in a 
central way. Its design envisions the 
connection with 3rd parties’ services and 
software solutions such as transport clouds, 
data spaces, transport open data 
repositories and data transformation 
platforms etc to get the necessary inputs for 
running the SCF platform. 

 

Finally, the design of the platform also 
supports the connection with Mobility as a 
Service providers and Travel Companion 
apps that on the one hand allow the 
actualization of a signed Smart Contract and 
on the other hand the travellers to benefit 
from data sharing); leading to less waiting 
time, single ticketing, or even single check in. 

 

 

Figure 9: Placement of SYN+AIR’s SCF within ATM (figure adopted by X-TEAM D2D project) 
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Figure 10: Placement of SYN+AIR’s SCF within ATM as it shown in ATM masterplan 
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4.2 Maturity Assessment 

Table 4: ER Fund / AO Research Maturity Assessment TRL1 

ID Criteria Satisfaction Rationale - Link to deliverables - Comments 

TRL-1.1 

Has the ATM 
problem/challenge/need(s) that 
innovation would contribute to solve 
been identified? - Where does the 
problem lie? - Has the ATM 
problem/challenge/need(s) been 
quantified that justify the research 
done? Note: an initial estimation is 
sufficient 

achieved 

Issue/challenge identified: “Highly resilient and efficient airport operations, 
passenger-centric, multimodality. To achieve full integration there are 5 aspects that 
need to be addressed namely physical, network, rate, information, and institutional 
integration. With the use of SCF the network, information and institutional 
integration are enabled. The SCF will contribute to the seamless integration of all 
modes including air transport. It will improve ATM by providing a passenger centric 
vision. In other words, it can be a tool that will allow ATM to be an integrated part 
of an intermodal transport system and it will make it possible to share data between 
modes and to collaborate better to optimize the performance of both the overall 
transport system and the D2D journey. D5.1 presents the holistic solution provided. 
D5.2 the way that stakeholders (e.g., airports, airlines, train operators) 
communicate with their passengers as well as the future trends of transport. D5.3 
presents how the results of the SCF can improve the information provided to the 
travellers and vice versa. D3.3 depicts the goals that can make TSPs collaborate 
therefore gives the institutional integration perspective. On the other hand, D4.3 
and D4.1 are dedicated to informational integration. 

TRL-1.10 

Have initial scientific observations 
been communicated and 
disseminated (e.g., technical 
reports/journals/conference papers)? 

achieved 

No issues are identified, and the criterion can be considered as completed. All public 
deliverables of SYN+AIR can be found at SYN+AIR's website (http://syn-
air.eu/).Additionally, SYN+AIR's results have been presented in more than 20 
different workshops, events, and webinars (see D6.4) to reach a variety of 
stakeholders. We have generated and sent newsletters. Finally, we have 10 
scientific papers published that are listed in section 5.2 of D2.6. However, it is 
important to mention a short version of D5.1 that was communicated with DG 
MOVE representatives of the MDMS initiative.   
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TRL-1.11 
Are recommendations for further 
scientific research documented? 

achieved 
Proposals for further work in D5.1 (section 4. SYN+AIR envisioned ecosystem & 
future research), D4.3 (Conclusions) and D4.4 (Conclusions).  

TRL-1.2 

Have the solutions 
(concepts/capabilities/methodologies) 
under research been defined and 
described? 

achieved 

The SCF is a business process that defines data exchange rules among TSPs that 
share the common goal of getting the passenger to the destination through a 
multimodal chain of trips. It provides a centralized hub for contracts management 
via a web platform (named SYN+AIR platform) that allows TSPs to create, modify, 
terminate, and validate signed contracts (both data sharing agreements and smart 
contracts). However, the storage of TSPs’ data and, all the data sharing processes 
are executed outside of the SYN+AIR platform. The solution of SCF is summarized in 
section 2.2. and 2.3 and it is duly detailed in D5.1. The different architectures 
presented in D5.1 reflect the concepts embedded, models and methodologies as 
well as technologies that are necessary.   

TRL-1.3 
Have assumptions applicable for the 
innovative concept/technology been 
documented? 

achieved 

The assumption of having two TSPs that are willing to collaborate, and they use the 
platform is our initial assumption. Also, we did not consider any cost for the 
implementation of SCF concept. These assumptions are documented in D5.1 and in 
the annexed experimental plan of D4.3.   

TRL-1.4 
Have the research hypothesis been 
formulated and documented? 

achieved 

We have produced our experimental plan as an annex of D4.1. Our research 
hypothesis is the following: TSPs will be willing to share their data to promote 
seamless transport without compromising their customers’ satisfaction and 
corporation goals. And the results of our research are presented in the conclusions 
of this document and can be summarized in the following sentence. TSPs during 
their interviews and during workshops mentioned that they would like to 
collaborate but under the conditions of TRUST and security of their data.   

TRL-1.5 

Do the obtained results from the 
fundamental research activities 
suggest innovative solutions (e.g., 
concepts/methodologies/capabilities? 
- What are these new 
concepts/methodologies/capabilities? 
- Can they be technically 
implemented? 

achieved 

The SCF is a new concept that can be technically implemented via developing a 
platform based on the technologies and functionalities described in D5.1. The 
concept’s capabilities are: 
-To provide at the TSPs a structured way to generate and monitor data sharing and 
smart contracts that can be a key solution for the promotion of multimodality. 
-To contribute to full integration of all transport modes. 
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TRL-1.6 

Have the potential strengths and 
benefits of the solution identified and 
assessed? - Qualitative assessment on 
potential benefits. This will help 
orientate future validation activities. 
Optional: It may be that quantitative 
information already exists; in which 
case it should be used. 

achieved 

We have performed the 2nd stakeholders’ workshop to validate our solution. The 
strengths and benefits of our solution is the centralized management of contracts 
and the decentralized management of data sharing. The challenges of our solution is 
to develop the platform and test the technologies in a real environment TRL6-7. 
However, “translating” existing data sharing contracts (digitalization) and creating a 
smart contract (to accompany the data sharing contract) can be a competitive 
advantage towards existing processes. It can be considered as a qualitative 
assessment of potential benefits.   

TRL-1.7 

Have the potential limitations, 
weaknesses and constraints of the 
solution under research been 
identified and assessed?  - The 
solution under research may be 
bound by certain constraints, such as 
time, geographical location, 
environment, cost of solutions or 
others. - Qualitative assessment on 
potential limitations. This will help 
orientate future validation activities. 
Optional: It may be that quantitative 
information already exists, in which 
case it may be used. 

achieved 

We are aware of limitations/constraints of the SYN+AIR SCF. Some of the potential 
limitations, weaknesses and constraints have been identified and are related to the 
implementation of the concept presented and higher TRLs. One of the most crucial 
limitations is that TSPs in different locations offer different services and they might 
not have the data gathered or in the required format to be shared. So, assistance for 
standardization and connection to the TSPs with companies that can help them to 
reach the required level of digitalization and standardization is envisioned.  
Additionally, the SYN+AIR platform as it is a concept, technological issues or 
constraints have not been evaluated in depth. Future validation should include the 
of development and testing of the platform in real environment 

TRL-1.8 

Do fundamental research results show 
contribution to the Programme 
strategic objectives e.g. performance 
ambitions identified at the ATM MP 
Level? 

achieved 

The SCF is expected to contribute to the integration of all modes of transport 
including air transport. SCF outcomes are data sharing agreements (generation and 
monitoring of data sharing) which include air transport actors such as airports and 
airlines. These agreements can meet different objectives of data sharing goals such 
as to optimize resources, disruption management, single ticketing etc., these goals 
are all contributing to a better passenger experience and customer satisfaction. 
Additionally, if the TSPs opt for the option of establishing a smart contract they can 
have a way to prove the operation of data sharing and therefore trace the data 
transactions between them to ensure a smooth collaboration as well as liability 
issues. Hence, future research and implementation of the SCF might contribute to 
the enhanced collaborative airport performance planning and monitoring.  
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TRL-1.9 

Have stakeholders been identified, 
consulted and involved in the 
assessment of the results? Has their 
feedback been documented in project 
deliverables? Have stakeholders 
shown their interest on the proposed 
solution? 

achieved 

 
The stakeholders have been identified and have been involved in all the processes 
of SYN+AIR (interviews, stakeholders’ workshops, review of deliverables etc. D3.3, 
D4.1, D6.6, D6.7, D6.9. SCF core stakeholders are the TSPs who are also the end 
users of SYN+AIR's platform. Directly involved stakeholders are data spaces, MaaS 
operators’ platforms and travel companions’ companies as they are a part of the 
broader ecosystem and are necessary as they can be useful for establishing the 
steps presented in figure 2. Stakeholders have shown interest, and this can be 
demonstrated from their involvement in the process of SYN+AIR activities, our 
advisory board from 10 experts in the 1st year was augmented to 35 experts. It can 
be also seen from the persistence of TSPs during the 2nd stakeholders' workshop to 
have the platform as soon as possible implemented to see the results.   

 

 

 

 

Table 5: ER Fund / AO Research Maturity Assessment TRL2 

ID Criteria Satisfaction Rationale - Link to deliverables - Comments 

OPS.ER.1 
Has a potential new idea or concept 
been identified that employs a new 
scientific fact/principle? 

Achieved  
Although it is not a scientific principal the new concept has been properly identified 
and described in D5.1 as we duly describe the steps and technologies that can be 
used for implementing the SYN+AIR platform, that is the enabler for the SCF. 
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OPS.ER.2 
Have the basic scientific principles 
underpinning the idea/concept been 
identified? 

Achieved  

The basic principles underpinning the SCF concept are identified and are duly 
explained in the background section of D5.1. One of the main principals was the 
identification of the required data to be shared between different TSPs (D4.1 and 
D4.3) as it sets the baseline to propose potential collaboration between TSPs. Also, 
to generate the presented solution it was necessary to combine different aspect to 
fulfill the needs of the TSPs (e.g., trust, handling of GDPR, monitoring of data sharing 
via the smart contracts etc) and also couple the majority of them with the needs of 
travellers (e.g., single ticketing, reduce waiting times by the synchronization of 
timetables etc.).  

OPS.ER.3 
Does the analysis of the "state of 
the art" show that the new concept 
/ idea / technology fills a need? 

Achieved  

We have conducted state of the art analysis in dataset and attributes per 
stakeholder per mode (D4.1) data value, data governance, types of contracts (D5.1 
Background) and travel companions (D5.2) that shown us that there is a need of a 
standardized method to create and manage data sharing and smart contracts while 
TSPs can keep their data in their own facilities and share only the required ones and 
under specific conditions that they will ensure GDPR, data quality and data 
specifications. 

OPS.ER.4 

Has the new concept or technology 
been described with sufficient 
detail? Does it describe a potentially 
useful new capability for the ATM 
system? 

Achieved  

The new concept is described in detail mainly in D5.1. ATM for years was flight 
centric. Lately, there is a shift to achieve a seamless Door to Door 4-hour journey. 
SCF enhances the collaboration of stakeholders horizontally and vertically [see also 
D4.2-page 4 Figure 2: Types of collaboration and their links to urban transport 
planning (Reference: Gonzalez-Feliu et al. 2018).”]. To that end, SCF could improve 
the integration of land modes and air transport. In that way it will improve 
passenger centric vision of ATM.  
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OPS.ER.5 
Are the relevant stakeholders and 
their expectations identified? 

Achieved  

Our main stakeholders are the TSPs, MaaS platforms, Travel Companions and the 
travellers. We have identified the needs of the travellers by the creation of customer 
journeys and the conduction of a questionnaire surveys (D3.1 and D4.4). Through 
the 1st stakeholders' workshop and the TSPs interviews we have identified their 
needs and willingness to share data and collaborate. Together with the TSPs we 
have co-created the SCF solution presented in D5.1 and validated by them during 
the 2nd stakeholders' workshop and various webinars (D6.7). However, at the 
implementation phase the exception might be altered and be more specific and 
more oriented to the pair of operators that are willing to establish a collaboration.  

OPS.ER.6 

Are there potential (sub)operating 
environments identified where, if 
deployed, the concept would bring 
performance benefits? 

partially 
achieved 
non 
blocking 

If SCF is implemented could bring performance benefits at ATM though airports or 
Total Airport Management as (sub) operating environment. SCF aims to facilitate the 
data sharing among different TSPs therefore can be beneficial for airports and 
airlines. The goals of data sharing contracts per pair are presented in Figure 12 in the 
Annex of D2.6.  

PER.ER.1 

Has a feasibility study been 
performed to confirm the 
potential feasibility and 
usefulness of the new concept / 
idea / Technology being 
identified? 

partially 
achieved 
non 
blocking 

Although, a full feasibility study was not in the scope of the project, we have been 
discussing the feasibility of the proposed solution with various TSPs and more 
specifically with airports, airlines, railway transport operators and public transport 
authorities. They believe that the concept is feasible, and they could understand the 
benefits of each step described to achieve the generation of a data sharing 
agreement and a smart contract.  

PER.ER.2 

Is there a documented analysis 
and description of the benefit 
and costs mechanisms and 
associated Influence Factors? 

partially 
achieved 
non 
blocking 

The benefits of using the SCF can be seen at the conclusion section of this document 
(D2.6). Nevertheless, the cost mechanisms, subscription fees etc needs to be 
evaluated in depth and it is part of a higher TRL.  

PER.ER.3 
Has an initial cost / benefit 
assessment been produced? 

Not 
achieved 

not in the project scope 
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PER.ER.4 

Have the conceptual safety 
benefits and risks been 
identified? 

Partially 
non 
blocking 

We have considered that SCF should ensure cybersecurity and GDPR application. 
Concerning cybersecurity, we need to go in depth and also, we aim to use the 
knowledge acquired in e corridor project as its consortium shown interest to 
collaborate with us. GDPR compliance was one of the main concerns of the TSPs 
when we were discussing data sharing and that is the reason that Franck Dumortier 
drafted the terms & conditions of the SYN+AIR in such a way to ensure before hands 
that with the registration of a TSP, GDPR compliance is confirmed. Furthermore, 
GDPR was one of the main reasons that we decided to create the Smart Contract 
example of single ticketing as it has the highest complexity.  

PER.ER.5 

Have the conceptual security 
risks and benefits been 
identified? 

Not 
achieved 

- 

PER.ER.6 

Have the conceptual 
environmental impacts been 
identified? 

not 
applicable 

Although environmental impact is anticipated by the implementation of the SCF, it 
can be considered as an indirect result that cannot be measured in a straightforward 
way.  

PER.ER.7 

Have the conceptual Human 
Performance aspects been 
identified? 

Not 
applicable 

- 

SYS.ER.1 

Has the potential impact of the 
concept/idea on the target 
architecture been identified and 
described? 

Achieved  

The SYN+AIR's platform's architectures have been initially conceptualized (D5.1). We 
have a clear idea of the functionalities of SYN+AIR platform and this is not expected 
to dramatically change during its implementation. However, the specific 
technologies that will be used on each step for the creation and monitoring of the 
Contracts need to be further elaborated. For example, we need to decide what kind 
of blockchain technology will be used e.g., Public, private, federated or hybrid based 
on the specific requirements and needs. (Of course, the experience of both AICHAIN 
and STARS will be highly explored). 
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SYS.ER.2 

Have automation needs e.g., tools 
required to support the 
concept/idea been identified and 
described? 

Achieved  

We have identified that automation needs to be implemented in different steps of 
the contracts’ creation. 1. when the TSPs is updating its catalogue there should be 
an update in the catalogue of catalogues of discovery step. Templates should be 
automated and use machine learning techniques to facilitate negotiation process. 
Most importantly, automation mechanisms should be implemented in the 
monitoring of the data sharing agreements and smart contracts. (D5.1) 

SYS.ER.3 

Have initial functional 
requirements been 
documented? 

Partially 
non 
blocking 

The initial functional requirements are described in D5.1, application, technical and 
information architecture. Nevertheless, as we haven't yet decided on the specific 
technologies more functional requirements may appear in future research.  

TRA.ER.1 
Are there recommendations 
proposed for completing V1 (TRL-2)? 

Achieved  

The main recommendation is to implement the SYN+AIR platform using specific use 
cases that can help to assess each step of the contract’s creation. These use cases 
can be facilitated by different TSPs (e.g., airport and public transport authority) to 
create a data sharing contract and a smart contract for a specific objective (e.g., 
single ticket). Additionally, an important recommendation to complete V1 is to 
determine the business architecture of the platform, in other words who is going to 
govern the platform and if there are going to be subscription fees, what will be the 
business and financial sustainability model to be followed. The latter is a huge work 
that needs to be conducted under the spectrum of a feasibility study and 
assessment. D2.6 presents recommendations for implementing SYN+AIR platform in 
section 4.3 
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VAL.ER.1 

Are the relevant R&D needs 
identified and documented?   Note: 
R&D needs state major questions 
and open issues to be addressed 
during the development, verification 
and validation of a SESAR Solution. 
They justify the need to continue 
research on a given SESAR Solution 
once Exploratory Research activities 
have been completed, and the 
definition of validation exercises and 
validation objectives in following 
maturity phases. 

Achieved  

The relevant R&D needs are identified and concern the technical implementation of 
the SYN+AIR platform as well as its business architecture. As mentioned in the 
previous answers the relevant needs have been documented in the conclusions and 
next steps of D2.6. In D5.1 we have explained the different technologies that need 
to be implemented to have a fully functional system but as said a more in-depth 
elicitation of requirements is necessary to achieve a higher TRL.   
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5 Conclusion and Lessons Learnt 

5.1 Conclusions 

This deliverable focused on the results’ presentation of the SYN+AIR project. Based on the work and 
outcomes presented in the previous sections, we have extracted the main conclusions and lessons 
learned concerning i) the travellers, ii) TSPs collaborations and iii) of course the solution that we have 
created and duly detailed in the previous chapters; SYN+AIR’s Smart Contracts Framework.  

Feedback and conclusions from travellers and questionnaire surveys 

After conducting a cross country stated preference survey (D3.1) to validate the customer journeys 
that were created for different travellers’ personas (e.g., young businessman, solo traveller etc) 
considering various travellers’ trade-offs, we came up with some interesting conclusions. 

Passengers exhibit similar low stress levels, independently of their purpose of travel (business or 
leisure) in general, but the security check process seems to stress them the most when they have to 
choose a multimodal chain that includes air transport. When choosing modes, the following 
parameters are deemed more important for passengers (in order of significance): Waiting Time, 
Travel Time, Cost, Crowdedness, Reliability and Security. Another interesting result was that, in 
general, passengers chose the train to access the airport because it’s more reliable than the bus. 
(Even Serbian residents preferred the train alternative which it is a “curiosity” as in Serbia there is no 
connection between railways and the airport). Moreover, the preference of choosing the train or 
airplane was examined. So, when choosing mode, having cost and comfort in mind, the train was the 
answer. On the other hand, when choosing plane, time was the determining factor. 

Travellers also stated their opinion on another survey (D4.4) that was conducted targeting this time 
frequent air transport users. For them travel time was recognized as a key driver for mode choice as 
well as reliability and punctuality. Additionally, the most irritating factor during the journey are 
possible disruptions and delays, non-coordinated timetables in terms of non-synchronized arrival and 
departure times. When we asked them about a future new service of full integration of coordinated 
transport (e.g., single ticket, document-free passenger service enabling shorter time of security 
process etc), the aspects of future new service that would mostly satisfy potential customers are 
again related to travel time. Besides total travel time and reliability/punctuality, total travel cost is 
also a very important factor for mode choice. Since feasibility of the new multimodal service is 
dependent on passengers’ data sharing, the survey results confirmed the willingness of most 
respondents to share their data to have the benefits of the new service. Furthermore, the new 
service should have certain characteristics to be more appealing to the travellers such as seamless 
and easier travel for passengers, better level of transport service, promotion of PT as 
environmentally friendly option, single information platform (linked with SO4, please also refer at 
section 2.2.2). Finally, most of the passengers would be willing to change their travel habits and even 
to choose slightly more expensive travel alternatives, to reduce the environmental damage. 
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Feedback and conclusions concerning TSPs collaborations and data sharing between them 

During the project lifetime, a lot of work (i.e., literature reviews, interviews, and workshops) has 
been conducted to identify hindrances, enablers, and opportunities (marked with italics in the 
following paragraphs) concerning TSPs collaboration and data sharing processes to draft the 
following conclusions and proposed measures which would foster collaboration among TSPs 

In order to proceed to data sharing and standardisation of real-time data, TSPs need to see the 
added value of it and trust the processes. Trust was the main parameter mentioned in almost every 
interview and workshop that SYN+AIR had, so we consider it as the key to unlock potential 
collaborations. Additionally, TSPs are willing to collaborate and to share the data and collaboration 
needs to provide benefits for all TSPs involved. For that reason, a set of common goals and 
prerequisites for data sharing describing the reason and value of data sharing as well as when data 
can be used was created for them (linked with SO1, please also refer at section 2.2.2) They believe 
that a regulatory framework and standardised process to support this collaboration should be 
provided.  

TSPs perceive potential collaboration as a mean to increase the demand, their own visibility on the 
market, passenger satisfaction (linked with SO1, please also refer at section 2.2.2). For TSPs, 
attention should be paid on data privacy and IT security (e.g., application of GDPR). Some more 
specific outcomes of our research are that the timetables synchronization of different modes is a 
challenge but is not a blocking factor as existing collaborations can be used as good examples. TSPs 
face issues to share real-time information to travellers about the available travel modes in terms of 
cost, time, accessibility, and disruptions for different reasons such as organization policy, means of 
communication etc. TSPs believe that a single point of booking and contact to facilitate the whole 
journey but also provision of suggestions to travellers, would be extremely useful for establishing 
new collaborations. Bearing in mind that tickets in some modes of transport are issued with the 
passengers’ names, it is very important to identify passengers and pair their personas with the ticket 
holders. To achieve that, TSPs involved in the multimodal chain should know the time when a 
passenger entered the multimodal chain, and the time of the passenger’s transfer from one mode to 
another (linked with SO4, please also refer to section 2.2.2). 

Considering that not all TSPs have the same level of digitalization and standardization, TSPs 
expressed their doubts on the data standards and quality or even lack of specific datasets. A lot of 
work should be done towards solving these issues as they mentioned. On the other hand, TSPs that 
have established collaborations mentioned that the process of identifying the data and agreeing on 
the terms of a data sharing contract is a time and energy consuming process. Finally, TSPs believe 
that an electronic platform is required to automate and streamline these actions of data sharing. 

In the new concept of multimodality, TSPs involved in the multimodal chain(s) should make some 
changes in their planning activities and operations. Regarding planning activities, TSPs need to adapt 
them to the new concept. Namely, it means that all TSPs should make their plans considering the 
plans of TSPs of the other modes. Therefore, the solution could be found in joint planning of all TSPs 
involved in the multimodal chain(s), which could be supported by the local authorities and 
governments. On the strategic level, the access and egress infrastructure, as well as access facilities 
(such as elevators, moving stairs, etc.), should be planned to accelerate and facilitate the process of 
transfer from one to another transport mode, and to make journey seamless (especially for PRMs). 

Another type of cooperation on a strategic level refers to development of joint information systems, 
as well as a decision support system which should be based on the models which define appropriate 
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revenue sharing among TSPs involved in multimodal chain. Moreover, revenue management should 
be considered in the view of multimodal collaboration. On the other hand, decision support system 
should also be developed to help disruption with solving, and it should be based on new models 
considering new services for multimodality. 

From all the above we can extract a more concrete conclusion: TSPs want to have a clear picture of  

-Why to share the data? The objective of data sharing to be able to identify the added value of this 
data sharing.  
-What data need to be shared? TSPs do want to share only required data and not everything that 
they have.  
-How data should be shared? TSPs want to know the way of data sharing and technologies that can 
be used to ensure cybersecurity and GDPR  
-When should this data sharing take place? TSPs want to know the timeline and the processes so 
they can assign people and monitor the data sharing processes. 
 
Hence, the following bullets summarized the pain points of establishing a new collaboration between 
TSPs:  
-Stakeholders want to collaborate, but they do not have a structured way to collaborate. This is 
caused by the lack of standardization and means of collaboration. 
-Stakeholders want to store their data in their premises, and they are not willing to share them to a 
new data cloud or to an external party as they have a lack of trust and want to ensure the tracking of 
their data transactions. 
-Different level of digitalization of different stakeholders (transport modes and countries) can be an 
obstacle in the international level of collaboration. 
 
Based on this we believe that there are multiple motivations for TSPs to collaborate and the 
proposed design of SCF intends to enforce these motivations with models and technologies.  

The SCF is a structured stepwise process (linked with SO3, please also refer at section 2.2.2)  that 
allows TSPs to answer the questions of why, what, how and when.  

-Why to share the data? SCF Discovery step allows TSPs to identify the objective of their data sharing 
agreement (Linked with SO1, please also refer at section 2.2.2) 
-What data need to be shared? The Data Flow Model of the Discovery step identifies the data 
required per pair of TSPs. Also, SYN+AIR platform generates templates to assist in the negotiation 
process and make it less time consuming for the TSPs. (Linked with SO2, please also refer at section 
2.2.2) 
-How data should be shared? TSPs’ legal representative have to agree in the first step of registration 
to comply with the terms & conditions and therefore with i) under what conditions the SYN+AIR 
platform is provided; ii) the rights and obligations of TSPs when using the SYN+AIR platform; iii) (by 
default) rights and obligations of TSPs when processing the Data being shared by the means of Data 
Sharing Agreements; iv) the (essential) rights and obligations of TSPs deriving from Smart Contracts. 
Also, as automation and standardisation are necessary for data sharing among TSPs and 
implementation of real-time actions, SYN+AIR platform can assist in the identification of these 
processes and the connection of TSPs with different entities to assist them to generate and 
standardized their data. (Linked with SO3, please also refer at section 2.2.2) 
-When should this data sharing take place? The Smart Contracts allow TSPs to take actions 
concerning the data sharing processes. Furthermore, post settlement step allows TSPs to monitor 
their data sharing agreements. (Linked with SO3 & SO4, please also refer at section 2.2.2) 
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Most importantly, SYN+AIR platform does not need the actual/raw data but the types of data to 
create the catalogue of the entity. Hence, on the one hand allows TSPs to keep the data in their own 
depositories and give them the time, but on the other hand a way to monitor the data sharing 
processes in a timely manner.  

Furthermore, the SCF provides a way of communicating the results of data sharing with the travellers 
via the connection of SYN+AIR platform with Travel Companion applications that can belong either to 
the TSPs or to a third party.  

The SCF is a concept that was welcomed by the TSPs of different modes, however all TSPs would like 
to see a proof of concept and implementation of this solution and the next steps are explained in 
section 5.3.  

5.2 Lessons Learned 

Lessons Learnt from the conduction of questionnaire surveys 

As mentioned in the conclusions’ section (5.1) during the project lifetime, two questionnaire surveys 
have been conducted (T3.1 and T4.4). Both surveys have been conducted online but with a different 
objective and at a different timeline.  

The 1st questionnaire survey was conducted from 31/3/2021 until 30/4/2021. This period was a post 
COVID transition period, and it was confusing for people to answer our questionnaire although it was 
stated clearly that the envisaged situation was a normal pre pandemics situation. Additionally, it is 
important to mention that to facilitate all countries’ residents participating in the survey (Greece, 
Italy, Spain, and Serbia), a questionnaire was translated in five languages and a scenario that all 
modes were available was presented to have the same baseline for answering the questionnaire.  

The 2nd questionnaire survey took place from 16/11/2021 until 15/12/2021, and the lesson learnt 
was that besides the length of this survey respondents were keen to answer it. The survey was 
conducted with the aim to collect information about users’ perceptions and opinions regarding both 
current non-coordinated transport service and future new fully coordinated transport service. The 
same scenario was presented to all respondents, with the same alternatives, to avoid influence of 
their previous experience. 

Lessons Learnt from the TSPs and their engagement activities 

TSPs want to be part of the designing process of a solution that will assist them and address their 
needs. However, they mentioned that for fully accepting the SCF concept, it needs to be in a mature 
stage. Experts of different disciplines provided their insights in all the steps of the SCF. Experts 
provide more information during on site events as they felt more freedom to discuss. TSPs tend to 
focus on technical aspects and more specifically on data standardization, and what kind of 
technologies are going to be used per step of the framework. Finally, during the second year of the 
project we noticed a shift towards collaboration especially between airlines and railway operators 
and we would like to explore that trend.  

Lessons Learnt from the research activities and the designing of the SCF  

The stepwise process presented in Figure 2, seems a simplistic process but it combines the know-
how of many different disciplines, and each step has integrated an innovation. Hence, to technically 
implement the SYN+AIR platform different experts need to be involved in steps and processes. The 
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SCF is a concept, so it reaches TRL2, and the most technical lessons learnt are appearing in higher 
TRLs. 

Lessons Learnt from the communication and dissemination activities  

SYN+AIR, especially in the second yea, reported numerous communication and dissemination 
activities as mentioned in section 3. SYN+AIR also gave birth to 10 scientific publications which are 
briefly presented in D6.4 and listed in 6.2. Also, SYN+AIR’s SCF was presented in more than 20 events 
of different forms (online, onsite and hybrid) organized by SYN+AIR consortium or by other entities 
such as S3JU or other EU projects. The onsite events although that are most costly shown a better 
engagement of the participants and the provision of more in-depth feedback and potential 
collaboration. On the other hand, the organization of hybrid events was challenging. Moreover, the 
events of knowledge transfer between sibling projects of Exploratory Research (ER) or other EU 
projects was proven to be extremely beneficial for SCF’s design. Finally, we believe that all these 
activities allowed us to set the foundations for an initial way to “assess” the SCF feasibility.  

5.3 Plan for next R&D phase (Next steps) 

The plans for the next R&D phase are a continuation of SYN+AIR’ solution for a “Fast Track” 
development and are divided into technical and business processes. We would like to implement and 
test the SCF as soon as it possible as its stakeholders (especially airports and railway operators) have 
shown a great interest. Therefore, SYN+AIR platform needs to be developed and tested. In more 
detail, we have an initial clear idea of the technologies that can be used for the implementation of 
SYN+AIR’s platform functionalities. However, further investigation on the exact technologies should 
be conducted. 
The following paragraphs briefly provide the main aspect of our plans for the continuation of 
SYN+AIR’s results.  
Concerning the Discovery step a lot of work is envisioned to be performed. The catalogues will be 
created using graph technologies to be able to apply further knowledge on the relationships among 
the different data sets created and those from the different stakeholders to extract added value 
information. Thus, without accessing the data, we will investigate how the relationships among the 
data types and their characteristics create interesting links that can be exploited for the benefit of all 
the stakeholders. This, as an application use case, is a very interesting research topic. In the same 
line, the contracts themselves will be analysed from the perspective of the links among the data 
types they represent, and how those links can be exploited in order to extract added value for the 
benefit of the end users, but also, to improve the services and make the businesses more beneficial 
for the TSPs. Smart contracts are a relevant case because they will link geographical areas through 
the timetables of the services provided by the TSPs and the geographical locations of the different 
multimodal services. In this way, it will be possible to understand how the connection among modes 
of transport can benefit the user from different perspectives. From the research point of view, it will 
be important to generalise and make it automatic to facilitate the life of the end users, both 
travellers and TSPs technical staff. It is necessary to concretize the way of catalogues creation and 
the ways of their update as well as the cascade effects that such a process might have. The Data Flow 
Model needs to be tested with real data attributes and calibrated accordingly. Furthermore, existing 
Knowledge Bases on the data standardization will be used to allow us to advise the TSPs correctly on 
the form that they need to have their datasets to be able to share them and direct them accordingly 
to data transformation platforms.  
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Moreover, to show the scalability of the platform we could extend it with new Data Flow Diagrams or 
create subcategories, add new modes such as micro mobility (e.g., bikes, e-scooters), seaplanes and 
electric vertical take-off and landing (eVTOL) aircrafts.  
The negotiation process will be created based on the FIPA protocol and tested with real end users to 
have a smart UI/UX that can facilitate TSPs and speed the negation towards the settlement of the 
contracts. However, automation and machine learning processes will be implemented to improve the 
negotiation templates and allow TSPs to have a better and updated version of such templates. To be 
able to have a quick implementation and testing of the system and overpass the negotiation time 
that a data sharing agreement needs, we aim to use an existing contract and translate/transfer them 
to the platform. In that way, our aim is to proceed to create next to real smart contracts. 
Concerning the exact technology of blockchain we are going to investigate it taking into account, 
except of the expertise of our partners, existing use cases presented in transport sector such as 
AICHAIN and STARS. The concrete technologies to be used based on the data stored in the platform 
and for monitoring the Contracts need to be defined, implemented, and tested. Apart of the specific 
technologies of the blockchain the templates created in D5.1 will be revised and enhanced.  
Concerning the post settlement step operators’ dashboards will be developed and the results of the 
contract will be connected with a testing travel companion application and several pilots will be 
conducted to assess the cost and the correctness of the messages provided to and by the SYN+AIR 
platform and the TCs to the travellers.  
In short, the main technical next steps presented above will result in the following outcomes: 

1.  A web platform  
2. A Catalogue of Catalogues 
3. A Matching Mechanism 
4. Various Contracts templates and a mechanism to update them 
5. An innovative negotiation mechanism  
6. Standardisation Algorithms and connection to 3rd parties’ data transformation platforms to 

assist TSPs to bring their data in an acceptable format and quality  
7. Monitoring Dashboard and APIs to connect with Travel Companion web and mobile 

applications 
 
The governance and business monetization model of the platform needs to be defined. It is planned 
to define it together with the stakeholders to allow us to create a service platform that can be an 
added valued for the stakeholders as presented in Figure 11.  
 
Additionally, to accomplish the above, we have envisioned 10 use cases which involve multiple 
stakeholders (such as airport, rail operators, airlines, public transport authorities, travel companion 
providers etc) and on the same time allow us to develop, test and extend each step of the SYN+AIR 
platform presented in Figure 2. 
The potential use cases of SYN+AIR’s continuation are the following:  

1. Single Ticket Services for the airport community employees 
2. Single ticket inclusion of new modes and operators 
3. Disruption management 
4. Expansion of Single Ticketing in a Metropolitan area  
5. Twin cities to test horizontal collaboration of two transport service authorities 
6. Medical evacuation though electric vertical take-off and landing (eVTOL) aircrafts 
7. New flight alternatives to the Greek islands using seaplanes 
8. Change of landing location of seaplanes based on disruptions and/or congestion 
9. Collaboration between airports and vertiports 
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10. Facilitate group and Persons with Reduced Mobility (PRMs) travelling with transport on 
demand services 

 
Finally, we are aware that SYN+AIR’s SCF is a challenging and promising concept and, to summarize, 
our objectives for its continuation are: 

I. To develop the SYN+AIR web application/platform. 
II. Enable platform’s interoperability through a set of APIs for connecting with 3rd parties and 

specifically, travel companions. 
III. Study and determine the current state of data standards harmonisation for public transport 

(i.e., railways and bus) and air transport. 
IV. Demonstrate the appropriateness of a standard legal layer that facilitates data sharing and 

collaboration among TSPs leading to the generation of a policy recommendation aimed at 
maximising the impact of collaboration of TSPs on seamless door-to-door journeys 

V. Execute demonstrations implementing the 10 mentioned use case in various environments 
achieving TRL 7. 
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7 Appendix A: Glossary & terminology 

A.1 Glossary of terms 
Table 6: Glossary 

Term Definition 

Data sharing 
agreement 

Data sharing agreement is an e-contract that defines the data that a data 
provider TSP makes available to a data consumer TSP and that sets out the 
terms and conditions for the use of such data. 

Multimodal transport Multimodal transport implies full coordination and integration of different 
modes of transport. This concept includes possibility of buying single ticket 
for whole travel (including all segments performed by different modes of 
transport), fully coordinated timetables, responsibility shared between TSP 
and passengers, better location of terminals and stops in order to provide 
shorter walking distance between terminals during transfer, possibility of 
remote check-in (at the beginning of journey), additional access facilities at 
transfer between terminals and stations for all modes of transport (D4.4 of 
SYN+AIR). 

Transport Service 
Providers (TSPs) 

Transport Service Provider or TSP: a legal entity offering (a) service(s) listed 
in Appendix B of this Deliverable. 

Smart contract Smart contract is an e-contract based on the “external smarter contract 
model” composed of a legal part and a software part. The general aim of a 
smart contract is to detail the objective of one (or more) data sharing 
agreement(s) by specifying the triggers and actions of TSPs. For example, if 
the general objective of a data sharing agreement is “single ticketing”, the 
smart contract might define more detailed obligations (actions) for TSPs 
(such as, in case of a disruption, informing the other party and Travel 
Companion (TC) and take specific remedial operational decisions) as well as 
legal consequences in terms of revenue and responsibility sharing. 

Seamless door-to-door 
transport 

Seamless door-to-door transport is related to a smooth, efficient, safe, 
secure and enjoyable travel experience from a traveller’s point of origin to 
a destination, within the destination, and back again (D4.4 of SYN+AIR). 

Revenue Sharing Revenue Sharing, rules defined in a smart contract that govern the manner 
in which the revenues or benefits resulting from actions are shared 
between the parties of that smart contract. 

Responsibility Sharing: Responsibility Sharing: rules defined in a smart contract that govern the 
manner in which the responsibilities or liabilities, resulting from actions, 
are shared between the parties of that smart contract. 
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A.2 Acronyms and Terminology 
Table 7: Acronyms and technology 

Term Definition 

ATM Air Traffic Management 

D2D Door to Door  

DFD Data Flow Diagram 

SCF  Smart Contracts Framework 

SESAR Single European Sky ATM Research Programme 

S3JU SESAR3 Joint Undertaking (Agency of the European Commission) 

TRL  Technology Readiness Level  

TSPs Transport Service Providers 
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8 Appendix B: Supportive material 

8.1 Stakeholders’ map 

SYN+AIR’s ecosystem has various stakeholders and Figure 11 shows the core, directly and indirectly 
involved stakeholders.  

 

Figure 11: SYN+AIR stakeholders’ map  

More specifically SYN+AIR’s platform end users are the TSPs listed below as well as 3rd parties’ 
services such as MaaS platforms or Travel Companion providers, meaning the core and directly 
involved stakeholders as presented in the previous figure.  

The main TSPs in air transport who should directly cooperate in data sharing process are: 

• Air navigation service providers (ANSP) are responsible for controlling all the flights, at 
different flight phases, within their area of responsibility. They are expected to provide input 
in terms of available capacity/demand of the airspace and airport airfield. 

• Airlines provide the passenger transport service and as such they are essential stakeholders 
in seamless D2D service. In the collaborative environment they need to deliver planned flight 
schedules, to update flight plans information and any other change in flight schedule. 

• Airport operators also have direct involvement in air transport service provision, since they 
have the central role in the connectivity provided by airlines. For large airports in particular, 
the main problem is related to capacity constraints and congestion arose from increased 
traffic demand. From the collaborative perspective, the airport operators are expected to 
provide inputs necessary to declare airport capacity and update on any activities (such as 
construction, maintenance, repairs or snow removal) that could affect the flow of traffic or 
airport capacity. 

• Air traffic management (ATM) monitors and balances traffic flows within their areas of 
responsibility, as well as direct traffic flows and implements approved traffic management 
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measures. To fulfil their mission, it needs to collect all relevant information (e.g., 
meteorological conditions, capacity constraints, etc.) that affect air traffic service (ATS) units. 
Also, it needs to distribute all relevant information to the appropriate stakeholders. ATM 
comprises three main services: 

o Air traffic services (ATS), with the general purposes of ensuring safe and orderly 
traffic flow (facilitated by the air traffic control (ATC) service) as well as providing the 
necessary information to flight crews (flight information service, FIS) and, in case of 
an emergency, to the appropriate (e.g., SAR) bodies (alerting service).  

o Air traffic flow management (ATFM), the primary objective of which is to regulate 
the flow of aircraft as efficiently as possible to avoid the congestion of certain control 
sectors. 

o Airspace management (ASM), the purpose of which is to manage airspace - a scarce 
resource - as efficiently as possible to satisfy its many users, both civil and military.  

Main actors in road transport identified for data sharing are Maas, public transport operators, 
demand responsive transport and parking service. The role of the MaaS operator is to provide 
mobility service through the MaaS platform, while the role of the public and private 
operators/providers is to provide transport service to the users e.g., public transport (PT), car sharing, 
taxi operators, demand responsive transport (DRT) operators. The DRT comprises a variety of services 
offered by demand-responsive service providers, such as the dial-a-ride, on-demand, ride-hailing, and 
taxi services.  

The stakeholders that are involved in data sharing in rail transport are railway operating companies 
and infrastructure managers. For the purposes of the SYN+AIR project, the focus of the analysis will 
be on the commuter trains, rapid transit, light rail and metro, which are subsets of rail transport. The 
main role of the stakeholders that are involved in data sharing in rail transport can be defined as 
follows: 

• Railway operating companies (ROCs): Businesses that operate passenger trains on the 
railway systems. They are responsible for creating the timetables of the trains. ROCs are a 
customer facing part of the rail industry – working with passengers. They generally apply to 
the Department for Transport for franchises to run routes, and normally lease trains from 
rolling stock companies. 

• Infrastructure Managers: They are responsible for the railway infrastructure and for 
allocating its capacity to the ROCs. Some of their main functions are: pricing and marketing of 
train paths, traffic management and control, network maintenance, network modernization, 
planning and development to create new capacity, production and allocation of capacity. 
Infrastructure managers are also responsible for ensuring the safe operation of the railway 
infrastructure, decreasing the costs of maintenance of the railway infrastructure and the 
traffic management and setting up new strategies for a more efficient function of the railway 
system. 

• Railway Regulator: A regulator acts on behalf of the Government and people to ensure that 
Railtrack operates in a proper and efficient way. 

The identified main stakeholders in maritime transport are the following: 

• Terminal operators - responsible for the overall administration of the property, terminals, 
and other facilities on the port complex. In the context of both passenger and cargo 
transport, operations at marine terminals are of utmost importance. 
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• Vessel traffic control - the services implemented by the port operators and are in charge of 
coordinating ships within ports, harbours or other waterways. Their task consists in managing 
ship movements from a control centre with the help of Vessel Traffic Control. 

• Ferry operators - are in charge of operating all kinds of vessels from merchant vessels to 
passenger vessels. They are in charge of establishing the routes and ticket fares. 

 

The following figure shows the goals of data sharing contracts per TSPs pair.  

 

Figure 12: Objectives of data sharing contracts per pair of TSPs 

8.2 Events/workshops 

SYN+AIR partners to disseminate effectively the results of the project organized and/or participated 
in numerous events. These are listed below: 

#1 Name of event/workshop: ER4 Multimodality Workshop 
Organizer: ER4 projects and SJU 
Date: 02/12/2020 
Description: Enhance collaboration between ER4 projects. SYN+AIR presented the workplan and the 
main objectives of the project. 
 
#2 Name of event/workshop: Modus Workshop “The Future Of Multimodal Transport: Horizon 
2040” 
Organizer: Modus project 
Date: 19/01/2021 
Description: SYN AIR partners were invited to participate in the future of multimodal transport 
workshop, held by Modus, which is a SESAS/H2020 research project launched earlier in 2020. The 
online workshop consolidated findings from a recent survey of professionals in the industry, a 
literature review and a traveler’s survey to discuss different perspective among participants. The 
main objective of the workshop was to collect different views across different sectors on the 
evolution of multimodal transport experiences for the 2040 horizon. 
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#3 Name of event/workshop: RIDE2RAIL Stakeholder Meeting On Door-To-Door Mobility 
Organizer: Ride2Rail project 
Date: 2/2/2021 
Description: More than 110 participants from 30 countries across the European railway community 
and beyond participated in the event. Several partners from SYN+AIR Consortium attended the 
workshop with the aim of gathering more insight from other co-existing projects. The purpose was to 
get more insight about the Project, interact with speakers and especially learning about Door-2-Door 
(D2D) multimodal mobility strategies. 
 

#4 Name of event/workshop: 2nd ER4 Multimodality Workshop 
Organizer: ER4 projects and SJU 
Date: 5/3/2021 
Description: SYN+AIR presented the very first findings of T3.1 and T4.1 
 

#5 Name of event/workshop: Agency Research Team (ART) Workshop On Passenger-Centered 
Mobility 
Organizer: EUROCONTROL  
Date: 14-17/06/2021 
Description: The event was organized in collaboration with the Advisory Council for Aeronautics 
Research in Europe (ACARE) Working Group on Mobility, Institute for sustainable society and 
innovation (ISSNOVA), and the Horizon 2020 Coordination and support action for mobility in Europe: 
research and assessment (CAMERA) team. SYN+AIR presented some of the initial results of the 
Project under the presentation Data sharing and Access to travelers’ data as a facilitator of 
multimodality. More information regarding the presentations can be found in the official website of 
EUROCONTROL: https://www.eurocontrol.int/event/art-workshop-passenger-centred-mobility 
 

#6 Name of event/workshop: The first CORUS-XUAM workshop 
Organizer:  
Date: 27/09/2021 
Description: As SYN+AIR is supporting the implementation of new concepts for travelling from A to B 
getting insights from expert in UAM is more than important.  
 
#7 Name of event/workshop: How adapted are open and closed loop systems in Account Based 
Ticketing and MaaS? STA workshop. Travel only with your name.  
Organizer: Smart Ticketing Alliance (STA) 
Date: 20/10/2021 
Description: The workshop takes forward the debate on seamless cross-border travel, 
interoperability and the role of smart ticketing in the eco-system of ticketing by looking at "How 
adapted are open and closed loop systems in ABT (Account Based Ticketing) and MaaS?". SYN+AIR 
has an interest to know the new technologies on single ticketing since booking and ticketing are 
crucial datasets that need to be shared among TSPs and are identified in T4.1 of the project.  
 

#8 Name of event/workshop:  2nd interactive multimodality workshop of MODUS 
Organizer: MODUS 
Date: 14/02/2022, online 
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Description: The workshop stood out by its uniqueness in bringing together the aviation and railway 
communities to exchange and discuss challenges and opportunities of intermodality. More 
information concerning this workshop can be found at https://modus-project.eu/2022/03/02/the-
second-modus-workshop-was-held-on-14th-february-2022/  
Number of participants: more than 170 registered 
 
#9 Name of event/workshop: World Engineering Day  
Organizer: UNESCO 
Date: 14/03/2022 
Description: World Engineering Day is an opportunity to celebrate engineering and the contribution 
of the world’s engineers for a better, sustainable world. SYN+AIR was briefly presented by POLIBA 
Number of participants: Not available 
#10 ER4 Workshop On Data Sharing 
Organizer: SYN+AIR & Sesar 3 JU  
Date: 24/03/2022, online 
Description: The purpose of this workshop was to show the outcomes of WP4 to the ER4 members 
and have a round table discussion on data sharing to get the insights and coordinate the activities 
between SYN+AIR and its sibling projects.  
Number of participants: 16 

#11 Assured UAM workshop   
Organizer: Assured UAM 
Date: 14/07/2022, Oporto, Portugal 
Description: Assured UAM looks at scenarios for up to 10 use cases within 5, 10 and 15-years’ 
timeframe, make knowledge base and policy recommendations in 8 languages. It will create 
standards for products and processes as well as tools for exchange and learning of Urban Air 
Mobility, project development support and technical assistance. There will be UAM community 
integration and wide consultations, cooperation, and synergy with other projects, industry, and user 
groups. SYN+AIR could not miss the opportunity to exchange knowledge on multimodality and data 
sharing among different transport service providers to allow Assured UAM to identify hindrances and 
enablers for the smooth integration of UAM. 
Number of participants: 21 
 
#12 Final event of X-TEAM D2D 
Organizer: X-TEAM D2D 
Date: 17/09/2022 
Description: X-TEAM D2D’s work, and results were duly presented and additionally X-TEAM D2D 
consortium provide the opportunity to the other ER4 projects to present some highlights and allow 
the audience to see the complementarity of our projects and the synergies promoted.  
Number of participants: more than 20 onsite and online participants 
 
# 13 SESAR’S 3JU first annual conference 
Organizer: SESAR 3 SJU  
Date: 12/10/2022, Brussels, Belgium 
Description: SYN+AIR had a stand to allow the events stakeholders to gain knowledge on the 
project’s activities and results (https://www.sesarju.eu/AnnualConference22) Additionally, SYN+AIR’s 
Smart Contracts Framework was pitched to the event’s participants providing the key points of the 
project’ solutions.  
Number of participants: ~350 
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#14 12th EASN international conference 
Organizer: EASN association and UPC 
Date: 18-21/10/2022, Barcelona, Spain  
Description: https://easnconference.eu/2022/home  
 
#15 2nd stakeholders’ workshop  
Organizer: SYN+AIR 
Date: 25/10/2022, Sitges, Spain  
Description: The main objective of this workshop was to validate SYN+AIR’s Smart Contracts 
Framework. More details concerning the organization and the feedback of gained in this workshop is 
provided in the dedicated deliverable of D6.7.  
Number of participants: 22 
 
#16 Assured UAM workshop 2nd  
Organizer: Assured UAM 
Date: 27/10/2022, Warsaw, Poland 
Description: same as in #11 
Number of participants: 20 
 
#17 Airport: The Knowledge Webinars  
Organizer: ACI EUROPE 
Date: 10/11/2022, online 
Description: ACI EUROPE in partnership with SESAR Joint Undertaking is organising a webinar 
focusing on multimodality. The webinar will aim to answer the following questions: 
What are airports and technology partners doing to ensure seamless connections between aviation 
and other modes of transport?  
How are these initiatives putting the passenger first for a truly optimal door-to-door experience? 
Number of participants: 65 
 

#18a Data sharing as an enabler of multimodality-Invited Session 21 TRA 
(https://traconference.eu/invited-sessions/wednesday/ ) 
Organizer: SYN+AIR in cooperation with all multimodality project coordinators of ER4 SESAR and IP4 
Europe’s Rail  
Date: 16/11/2022, Lisbon, Portugal 
Description: The objective of this session was to highlight the main results of ER2 SESAR project and 
IP4 Europe’s Rail multimodality project and show how they are complementary and how data sharing 
is an enabler of multimodality. The session was divided into 2 parts, the first part was dedicated to 
the multimodality projects and the session to a panel discussion with 3 specialized experts on data 
standardization and sharing processes. Below can be seen the agenda of this session.  
Presentation of ER4 SESAR projects by Luca Crecco (~15 min) 
Presentation of IP4 S2R projects by Marco Ferreira (~15 min) 
Closing slide with the correlation of ER4 SESAR and IP4 S2R projects as well as DATA4PT  
Presentation of panelists  
-Panel Discussion (50 min) moderation: Ismini Stroumpou 
-Q&A (10 min) 
The presentation of this session can be found here 
Number of participants: ~50 
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#18b TRA22 Technical Sessions 
Organizer: SYN+AIR 
Date: 16/11/2022, Lisbon, Portugal  
Description: Presentation of the paper Towards seamless door-to-door travelling within Europe: 
Transport operators’ and passengers’ perspectives by Danica Babić.  
Number of participants: ~50 
 
#19 MobiDataLab Webinar 
Organizer: MobiDataLab 
Date: 22/11/2022, online 
Description: Four innovative projects presented methodologies and tools that foster the 
development of a data-sharing culture in Europe, and effective ways to implement their respective 
smart city strategies and community initiatives. 
Number of participants: 40 
 
#20 DATA4PT stakeholders’ workshop 
Organizer: DATA4PT, online and onsite (Brussels, Belgium) 
Date: 29/11/2022 
Description: the hybrid event to provide a deeper look into DATA4PT validation tools and covered 
the following topics: EU Multi-modal data governance: Updates and Insights on EU legislation & Data 
models updates. The importance of qualitative data: Keynote from a Public Transport Authority 
Presentations & Panel Discussion: Exchange of accurate qualitative data and return of experience in 
using DATA4PT tools by cities/pilots 
Number of participants: ~60 
 
#21 SESAR innovation days (SIDs) 
Organizer: SESAR 3 SJU  
Date: 5-8/12/2022 
Description: The SESAR Innovation Days (SIDs) are the main vehicle for SESAR Joint Undertaking to 
share progress and disseminate exploratory research results. Unlike other scientific events in air 
traffic management (ATM) research, the SIDs focuses mainly on exploratory research, while also 
showcasing results industrial research and demonstrations. SYN+AIR participated via a poster 
presentation and also via a paper presentation under the title “How European Travelers Make 
Decisions Regarding Airport Access Mode Choice”  
 
#22 SYN+AIR final event 
Organizer: SYN+AIR  
Date: 01/2023 
Description: SYN+AIR’s final event aims to show the main results of the project in a concrete and 
comprehensive way. As SYN+AIR has been presented in various events in the previous months, the 
final event will be three and a half hours to allow the presentation of the main pillars of the project 
(business, data sharing and technological exploration) as well as the projects’ conclusions and 
highlights accompanied with the next steps.  
Number of participants: Our aim is to have at least 40 participants 
 
 
#23 COHESIVE Final Event 
Organizer: COHESIVE 
Date: 17/01/2023 
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Description: Coordination and demonstration embracing all areas of IP4 and targets aiming to assist 
support ensure and promote a common technical approach across the IP4 to allow integrated and 
coherent Technical Demonstrations as outlined on Shift2Rail master plan. The objective will be 
achieved through different activities involving and promoting the collaborative participation of 
associated projects (for members of Shit2Rail and from open calls) and the partners involved, 
through the close technical interface with the different projects and the coordination of the 
integration activities to support and achieve consistency and convergence amongst the different 
projects, feeding a reliable set of technical packages. 
Number of participants: Not available 
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9 Appendix C: SYN+AIR’s Experimental Plan 

9.1 Introduction and Background 

The purpose of the Experimental Plan is to detail the project’s experimental approach/plan when 
performing Experiments/Validation activities. This document aims to present our research questions, 
experiment objectives, hypothesis, methods as well as the validation activities that will be 
performed. 

The SYN+AIR project aims to set and develop a blueprint to establish collaboration among Transport 
Service Providers (TSPs), and to develop the idea of seamless door-to-door (D2D) user journey. The 
main objective of SYN+AIR is to generate common goals for TSPs that will justify the need for data 
sharing, hence providing a more convenient travelling experience for users. For it to work SYN+AIR 
tackles two different approaches: 

Participatory approach: To understand the Stakeholders’ needs and validate our solutions. 

Technology approach: Defining how data will flow among TSPs, considering a user-centric approach 
validated with the help of Stakeholders. 

SYN+AIR is generating multiple customer journeys across the entire multimodal chain to analyse how 
those journeys can be facilitated through improved planning and operations activities powered by 
data sharing; following the Air Traffic Flow and Capacity Management (ATFCM) phases: strategic, 
pre-tactical, and tactical planning. For the analysis, air travelling is placed in the epicentre; all 
multimodal chains consider the usage of air travelling. 

Because of this work, SYN+AIR will generate a “Smart Contracts Framework” based on a Business 
Process Model. Smart Contracts are agreements among TSPs that define data sharing criteria (scope, 
parties’ obligations, contract’s time span and fulfilment criteria). TSPs can use the agreements for 
structuring a collaboration scheme with another TSP either strategically or tactically. Data generated 
by Travel companion apps will also be analysed in the context of enriching the Smart Contracts 
Framework. This will allow TSPs to improve their activities and execute informed decisions. 

9.2 Objectives/General Approach/Methodology 

Problem statement 

The mobility service market has changed rapidly in the last decade and seamless door-to-door (D2D) 
journey that was an elusive dream in the previous millennium is now becoming feasible. The 
progression of technology, the eruption of “big data” and the strengthening of EU data 
standardization and new collaborative business models (e.g., single ticketing) allow the evolution of a 
synergistic attitude among TSPs. Additionally, innovative solutions like bike-, car, ridesharing and 
transport on demand (DRT) complete the classic individual car and public transport supply. The 
integration of these different transport modes to intermodal mobility solutions can be supported 
very effectively by the features and services of modern smartphones facilitated by real time data 
from the TSPs and the travellers. Despite the aforementioned aspects, seamless transport is not 
achieved yet in multimodal travel chains as there is a lack of integration in different levels (e.g., data 
sharing between models, business logics etc).  
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The overall objective of SYN+AIR is to explore the business environment (willingness, business logics) 
and the impact of data sharing in scope of delineating collaboration criteria (Smart Contracts 
framework) between Transport Service Providers (TSPs) spanning from strategic planning to 
operational tasks. Hence, the main outcome of the project is the development of a Smart Contract 
Framework (SCF). The SCF aims to assist TSPs that participate in a predefined multimodal chain to 
define data sharing within the multimodal chain context, which, in turn, will be enriched with real-
time data through the usage of Travel Companions. 

Research questions 

Based on this objective the following research questions (RQ) have been raised  

RQ1: What are the planning and operational processes of TSPs involved in multimodal chains and 
what data do these processes use? 

RQ2: How willing are TSPs to collaborate in a business (communication, information provisions) and 
technical data exchanges terms)? 

RQ3: How can TSPs guarantee a D2D journey through collaboration in planning and operational 
activities? 

RQ4: How can Smart contracts and TCs facilitate TSPs in guaranteeing seamless transport? 

However, to fulfil the aforementioned objective and breakdown our work we defined sub-objectives  

O1: Determine the willingness of TSPs to collaborate and share data by examining and determining 
(planning and operational) goals shared by TSPs 

This objective responds to the question “when and why to share data”. To assess the willingness of 
TSPs (RQ2), the SYN+AIR consortium will conduct deep interviews with TSPs of various modes (e.g., 
rail, bus, aviation, taxi…) (within the framework of T3.2 and T4.1) and combine them with the results 
of the 1st stakeholder’s workshop. This approach will allow us to have the opinion and insights of 
TSPs with two different methods and qualitative results.  

Key Result (KR) 1: A set of common goals and prerequisites for data sharing describing the reason(s) 
and value of data sharing as well as when data can be used (T3.3).  

O2 Execute impact assessment of data sharing to determine the type of usable data by TSPs at each 
phase (strategic and tactical/operational) 

This objective responds to the question “what data to share”. SYN+AIR will analyse the planning and 
operational activities of TSPs, individually and on the network level. The analysis will involve creation 
of a Data Flow Model for TSPs of all modes utilising information directly from TSPs via interviews and 
the 1st stakeholders’ workshop and a literature review per mode to identify the relevant datasets 
generated per mode and per stakeholder acting/contributing to the multimodal trip chain (e.g., 
Transport Authorities, Mobility Management players, Telecommunications companies, Payment 
processors, Public and private transport providers/operators etc.). This approach will allow us to 
have qualitative results on the datasets that can be shared among the TSPs.  

KR2: Development of a Data Flow Model for TSPs of all modes and execution of impact assessment of 
data sharing with the goal of developing quantifiable metrics on data sharing 

https://www.sesarju.eu/


FINAL PROJECT RESULTS REPORT  

 

  
 

Page I 66 
 

  

 

O3: Explore the idea of creating a Smart Contracts framework for use between TSPs with the goal to 
guarantee a seamless door-to-door journey. 

The Smart Contracts Framework (SCF) is thought of as a system that allows TSPs to create contractual 
agreements with the goal to share data and otherwise collaborate to enable passengers to 
seamlessly reach their destination. The SCF is based on the goals created in O1 and the impact 
assessment of O2 although it will include research and examination on the additional collaboration 
means and, on the method that contractual agreements are initiated, filled and placed into effect. 
The SCF is envisioned to be delivered through an online platform (creation of the online platform is 
outside the scope of the exploratory project). 

Hence, the SCF will be developed based on the results from the previous objectives. However, the 
SYN+AIR consortium aims to use the insights and feedback of its stakeholders participating at the 1st 
stakeholders’ workshop to design this online platform.  

KR3: Creation of a Business Process model for the design and implementation of the Smart Contracts 
Framework 

 

O4: Explore the impact of data collection from Travel Companions apps for enriching the data of TSPs 
in strategic, pre-tactical and tactical phases allowing for informed decision making during the 
creation and execution of Smart Contracts and for improving the recommendations provided to the 
users through the Travel Companion apps 

 

Travel Companion (TC) apps, such as My-TRAC, can provide dynamic data that are not included in the 
available data of a single TSP. A traveller may use a TC to plan the rest of the trip, e.g., to or from the 
airport, or determine the best course of action in case of irregular circumstances. The choices that 
the user makes span for the entire length of a journey and do not refer to only one operator or one 
mode. However, the choices are useful for TSPs in the Smart Contracts Framework for ensuring that 
a seamless D2D journey is executed. The data generated from a TC app will be analysed and their 
impact will be estimated given the Business Process model developed in O3.  

The analysis of TCs will allow us to identify the datasets that can be shared among different 
stakeholders such as the users and the TSPs with an intermediate entity that processes and stores 
the relevant data which potentially might be a software company, a transport service provider 
affiliated company or a MaaS provider. 

 

To summarize the following paragraphs, aim to provide answers to concrete questions: 

Will your results be qualitative or quantitative (or both)? 

SYN+AIR will provide both qualitative and quantitative results by performing different activities 
presented briefly in Table 1, emphasizing at the main outcome of SYN+AIR project which is the 
creation of the Smart Contract Framework.  
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Table 8: List of research qualitative and quantitative results 

# Task/Deliverabl
e 

Outcome 
and/or KR  

Qualitative 
results  

Quantitative 
results  

1 3.1 Answers of the 
questionnaire  

 X 

2 3.1 Customer 
Journeys  

X  

3 3.2, 4.1 TSPs interviews X  

4 3.3 Data sharing 
goals and 
parameters 

X  

5 4.1 Bibliographical 
research on the 
datasets 
generated per 
mode  

X  

6 4.2 Sensitivity 
model  

 X 

7 4.3 Data flow 
diagrams 

X  

8 4.4 Questionnaire   X 

9 5.1 Smart Contracts 
Framework  

X  

10 5.2 Travel 
companions’ 
analysis  

X X 

11 5.3 API design  X  

12 6.2 Stakeholders’ 
workshops  

X  

 

How will you validate your outcome (concept, system, tool, model, scientific finding, etc.)? 

The main outcome of the SYN+AIR project will be the Smart Contract Framework and it will be 
validated with a simulation exercise performed in the 2nd stakeholders’ workshop. This simulation 
will be either in a form of presentation (e.g., ppt, video) or in a form or a demo of a simplistic web 
environment that will need and assist the interaction of the TSPs.  
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Where is your experimental/exploration/validation/simulation exercise planning documented?  

The experimental results of each task are reported in the corresponding deliverable as it is presented 
in Table 1. Nevertheless, the way of the SCF validation will be described in D5.1. Furthermore, the 
way of simulation of the SCF to be validated by the TSPs at the 2nd Stakeholders’ workshop will be 
duly described in D6.7.  

Experimental/Validation Approach  

Although, there is an evolution of collaboration established between different TSPs yet there is not a 
common approach of collaboration due to the lack of standardization methods and differences (e.g., 
legal, business, operational, technological) among different TSPs of a pre-defined multimodal chain.  

Our hypothesis is that TSPs will be willing to share their data to promote seamless transport without 
compromising their customers’ satisfaction and corporation goals. Hence, a framework to 
standardize such procedures of collaboration will allow them to face less legal issues and simplify the 
agreements among them.  

In our research there are many dependent variables as the core variable is the data availability and 
data sharing willingness that have a major dependency with the parameters that will be generated 
for the SCF. Therefore, measuring the reliability, sensitivity and validity of the SCF is complex and 
only by getting the feedback of the TSPs will we be able to partially validate our proposed solution. 
Furthermore, to generate the SCF we are based on the following key assumptions:  

• TSPs are willing to share datasets 

• All data sets are updated and homogenized to be shared  

• All TSPs participating in a pre-defined multimodal chain have a high level of digitalization 
concerning their data 

• National laws permit the conduction of smart contracts and allow data sharing when 
respecting defined rules ensuring data privacy.  

 

Furthermore, the SCF can be transferable to real Door2Door scenarios as the baseline scenarios 
being used are taken from real environments. To that end, we use as our baseline the current 
situation of multimodality which is that in some cases there are collaboration between TSPs but not 
at a great extend and the system is fragmented which has the following consequences: 

For the traveller(s) 

-Plan his/her multimodal trip using information from various sources  
-Purchasing multiple tickets 
-Having a reduced travel experience  
 

For TSPs 

-Not utilizing their full capacity 
-Not coordinating multimodality (i.e., schedules, facilities) 
-Not facilitating seamless transport  
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Our solution scenario is the usage of SCF by TSPs of different multimodal chains. Additionally, the SCF 
will include different templates to cover different combinations of TSPs and situations which will be 
defined in T5.1.  

Experimental plan  

Our experimental plan is a mixture of different methods such as bibliographic research, 
questionnaires design and executions, interviews, and workshops. This plan is based on the following 
axis (Figure 13).  

 

Figure 13:  SYN+AIR axis 

We have planned the conduction of two questionnaires surveys (T3.1 and T4.4) with different focus. 
In both cases we are designing our own questionnaire. The questionnaires contain closed ended 
questions and in some cases a Likert scale is implemented. The sampling method is determined and 
will be described in the relevant deliverables (D3.1 and D4.4). The analysis of the questionnaires is 
twofold, statistical, and descriptive. 

Data and software Input  

SYN+AIR project will generate data from online questionnaire survey of T3.1 and interviews of TSPs. 
Hence, the data format will be either as .csv/.xlsx files or recordings mp3 or wav. The data from the 
questionnaires will be cleaned and processed for the purpose of statistical and descriptive analysis. 
The recordings of the interviews will be cleaned and analysed in a descriptive and aggregated way. 
These cleaning and aggregation processes of data originating from questionnaires and interviews are 
important to ensure respect of privacy regulations such as the GDPR. Furthermore, during the 
project, and more specifically T4.1, we will identify TSPs’ datasets and describe these. Nevertheless, 
we are not going to use real datasets from TSPs. These dataset descriptions will be used in T4.3 and 
T5.1 for the generation of the SCF however, no real datasets are expected to be shared among TSPs. 
On the other hand, the data generated by T4.4 questionnaire will be processed with SPSS software 
which is a dedicated software for statistical analysis. The results of this questionnaire will be 
presented in D4.4.  

However, no specific software is yet defined to be used within the scope of SYN+AIR for 
demonstrating the SCF to the stakeholders during the 2nd stakeholders’ workshop. We might 
consider using a specific software to create a simplistic demo to make it more comprehensive to the 
stakeholders.  
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Research coordination and data management 

In order to fulfil the aforementioned project’s objectives, our research is based on bibliographic 
research but also on questionnaire surveys and interviews of transport experts.  

As questionnaires and interviews might involve the processing of personal data, each beneficiary of 
the SYN+AIR project collecting or generating research datasets is responsible of ensuring compliance 
with law and ethics, as described in the requirements set out in:  

• D1.1 − “H - Requirement No. 1”, in particular by ensuring voluntary participation of human 
beings and obtaining their consent, 

• D1.2 − “POPD - Requirement No. 2”, in particular by anonymizing or pseudonymizing the 
research datasets prior to their publication, 

• D1.4 – “M - Requirement No. 4”, in particular by verifying that the publication of the research 
dataset could not be potentially misused for unethical purposes.  

• D2.3 – “Data Management Plan M6”, D2.4 – “Data Management Plan M12” and D2.5 - “Data 
Management Plan M24”, in particular by ensuring that research data must comply with the 
FAIR principles: research data must be findable, accessible, interoperable, and reusable.  

 
Very concretely, compliance with these requirements have the following consequences: 

The questionnaires conducted in T3.1 and T4.4 were answered by volunteer users-travellers (data 
subjects in the sense of the GDPR) on a voluntary basis. To ensure voluntary participation, the 
information sheets and consent forms prepared in D1.1 were used.  Moreover, the data was 
collected without identifying the concrete data subjects who replied to the questionnaires. For 
instance, we did not ask the respondents to provide us with their name or surname, e-mail addresses 
nor any data directly or indirectly permitting their identification or individualisation. The answers to 
the questionnaires are processed as following: 

The data from questionnaire survey of T3.1 is stored privately in the gdrive folder of the project and 
in the local storage of AETHON and only shared among the consortium partners. A similar process 
will be followed for the data of the questionnaire of T4.4. The data from questionnaire survey of T4.4 
will be stored privately in the gdrive folder of the project and in the local storage of UB-FTTE and will 
be shared only among the consortium partners. The partner(s) which will publish papers on 
conferences or in some scientific journals based on this data should clearly mention the data sources 
and should refer to the SYN+AIR project. 

In order to ensure compliance with FAIR principles while respecting the GDPR, it was decided not to 
make openly available the non-aggregated answers to the T3.1 and T4.4 questionnaires.  Instead, it 
was decided to share the non-aggregated data from the surveys only upon specific requests from 
members of the scientific community (after 3 months after the end of the project). The researcher (s) 
that would like to have access to the data should clearly mention the data source and the project and 
his/her research should be published in the scientific community.  

In order to further ensure compliance with FAIR principles while avoiding any re-identification risk, 
data post-analysis of T3.1 and T4.4 questionnaires is carried out on an aggregate basis and from a 
statistical point of view. An overview of this aggregated data is made openly and publicly available 
respectively in D3.1 and D4.4.  
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The records of the interviews/workshops conducted in T3.1 contain personal data in the sense of the 
GDPR. Indeed, the TSPs and the transport stakeholders are interviewed and participate in hybrid 
workshops. The collected data are the email, name, surname, working company and their expertise. 
Their voluntary participation is ensured by using the information sheet and consent form annexed to 
D1.1. To avoid that those experts could be traced back without having provided explicit consent, 
before any publication (in deliverables or other), the answers of the experts will be anonymized 
unless express consent is obtained prior to publication. The records of the interviews are stored 
safely in each partners’ storage and only an aggregated report of their statements has been shared 
among the consortium partners. The interview records are confidential and cannot be shared outside 
the authorised consortium partners.  

 

https://www.sesarju.eu/


FINAL PROJECT RESULTS REPORT  

 

  
 

Page I 72 
 

  

 

 

  

  

  

  

  

  

 

 

 

 
 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

https://www.sesarju.eu/

