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INTRODUCTION AND SCOPE
The establishment of good governance aims to effectively secure the confidence of the industry to use the
Interoperability Framework (IF) semantic technologies that have been established under the IT2Rail project and the 4th Innovation Programme (IP4) of Shift2Rail. The objective of the GoF4R (Governance of the
IF for Rail and Intermodal Mobility) project is to define a sustainable governance for the IF Assets. The aim
of GoF4R is to help overcome obstacles currently impeding development of market innovation by fostering
a large acceptance of the “semantic web for transportation”. To assure uptake of the IF, the governance must
precise the approach for attracting major stakeholders and creating confidence amongst market actors, by
assuring stability and by providing free, non-discriminatory access to the IF Assets as well as training on their
correct usage.
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IF Assets are semantic tools which provide the means to interpret the variety of data formats and protocols
into information understandable by a myriad of proprietary business applications and enable developers to
provide seamless mobility services, foster the development of multi-modal travel services and help overcome
obstacles currently impeding market innovation. Those assets are:
• Ontologies
• Web Service Descriptors
• Business Rules and Processes
• Schemas and Mappings
• Data Sets.
Indeed, the IF governance should provide practical suggestions on the management and maintenance of the
IF Assets.
The governance structure proposed by GoF4R will create the basis for long term stability and controlled
future evolution of the IF, promoting industry confidence so that data publishers from all transport modes
(local public transport, mainline rail, the air sector, the coach sector, new mobility services…) agree to deliver
their data; and conditions are created for enabling the market to invest in future products and services and
update the IF Assets. The project considers the needs of all current and future stakeholders who will exploit
the IF as described in the Shift2Rail Multi Annual Action Plan, contributing to the realisation of a distributed
semantic “web of transport” taking into consideration the TAP-TSI specifications as one of its elements for
the mainline rail domain.
The governance model proposed in GoF4R also aims at fostering market uptake by software developers designing mobility applications that will serve the interests of European travellers. Its purpose is to facilitate new
business opportunities for improved mobility and travel related services and to motivate new stakeholders to
join the European passenger travel arena, by removing technological, administrative and economic boundaries
and enhancing the usage of the IF Assets in the transportation Industry.
To be effective, the IF governance framework must match the recommendations developed in IT2Rail and
address only those obstacles that are within its authority. The rationale behind GoF4R is to develop a lean
framework based on a full analysis of how this technology will be used and by whom. It is essential that the
governance framework does not include new mandatory requirements that could hinder the expected market
uptake of the IF components.

2

USER DEMAND
In order to design and develop a sustainable and successful IF governance, the requirements from the different actors in the transport chain need to be mapped and analysed.
This analysis is a complex issue due to the large variety of actors involved: customers/travellers, transport
authorities, transport service providers, transport information providers, travel data and service providers,
retailers, travel agencies, distributors, MaaS1 providers, IT suppliers and software developers, payment service providers, international associations, standardisation entities and community groups or social networks.
All of these stakeholders have a direct or indirect interest in the implementation of seamless multimodal
services supported by an IF enabling multimodal multi-standard distributed data management, although at
various territorial levels (local, national, European). A challenge is also to create a Europe-wide multi-modal
travel market.
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Figure 1: ICT2 Interoperability enabling Innovation

Travellers do not interact directly with the Interoperability Framework. Instead, they can access the different functionalities developed based on or thanks to the IF through their ‘Travel Companion’, which functions
as a ‘front end’ user access point and interface for mobility and related services, giving users full control of
their door-to-door travel experience. In the ‘back end’, the Interoperability Framework guarantees technical
interoperability of multimodal services.

1. MaaS : Mobility as a Service.
2. ICT : Information and Communication Technologies.
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GoF4R has therefore addressed not only the factors directly influencing the demand of market actors such
as authorities, PTA 3s, PTOs and service providers for the IF, but also the factors that could influence the consumer uptake of the Travel Companion (TC) approach by the travellers as end-users.
With regard to end-user demand for the TC, the first step was to ‘deconstruct’ the Travel Companion into its
consumer-oriented capabilities and interaction points, i.e. all those situations in which the Travel Companion
may assist the user in different phases of the travel experience. For each interaction point, a series of assumptions have been formulated with regard to factors (incentives, needs, constraints, barriers) that could
(positively or negatively) influence the consumer uptake of the TC approach. Interviews were conducted with
(UX 4) experts and workshops were organised in Belgium, Italy, Slovakia and the Czech Republic, in order to
validate these assumptions and to collect valuable feedback on the design and recommended functionalities
of the Travel Companion.
With regard to market actors’ demand for the IF, GoF4R has analysed various potential use cases in which
the IF may play a beneficial role, which may ultimately lead to identify and study possible governance models.
From these cases, which cover various modes including rail, coach, air and urban transport, problems and opportunities linked with the IF have been analysed and described.
The main outcomes of the analysis of the users’ needs are presented in the figure below:

Figure 2: Users’ needs

3. PTA : Public Transport Authority (setting Public Service Requirements); PTO: Public Transport Operators.
4. User Experience
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REGULATORY ENVIRONMENT FOR INTEROPERABILITY FRAMEWORK
COMPONENTS
GoF4R has analysed how the regulatory framework could influence the use of new semantic technologies
able to deliver a seamless customer experience, with a focus on the transport and public administration
domains, but also considering regulations, standards and other specifications that are (mandatorily or potentially) applicable to end-users of the IF Assets. This analysis helps in defining a governance framework that
includes proper rules for administration, process and change management of the current IF.
In detail, GoF4R has analysed: the ‘State of the Art’ of the Regulatory Environment (regulations and standards, rules and industry conventions and initiatives that must be considered for establishing the governance
rules for the IF Assets), as well as their possible evolution; the Regulatory Impact on the Interoperability
Framework (addressing the IF Assets, their management, and the relationship between the IF Assets and their
potential users); the Standardisation (addressing the various standardisation bodies and industry conventions
defining additional specifications that will be used by or relate directly to the IF Assets and their Governance).
The methodology was based on desk research and on the interaction with other running projects and working
groups and especially through the creation of an Advisory Group.
This review focused on: Passenger rights (integration of booking and ticketing for integrated service contracts
and aspects of Consumer Protection and Liability); information and regulatory requirements for the nondiscriminatory provision of transport services to Passengers with Reduced Mobility (PRM) and Accessibilityrelated; Telematics Applications for Passenger and Freight mainline rail (TAP and TAF TSIs5); Personal data
protection and Privacy (legal background requirements along all steps of the multimodal travel chain).
The aim of the analysis is to provide a set of recommendations to be considered by end-users of IP4 Technologies (and future development projects), particularly supporting the further development of the Travel
Companion concept. The final achievement of the analysis has been the individuation of current rules and
regulations that shall be followed by the IF, in order to be compliant, especially, with European policies, as
well as the understanding of other specifications that should be adhered to by the IF, for it to be embraced
by implementers.
The relevance of each important component of the regulatory environment has been checked against every
category of the IF Assets and the products & services expected to use the IF.
The analysis has revealed that some Regulations, Standards and industry Conventions relate directly to the
IF Assets (TAP-TSI, W3C 6, etc.), while most Regulations are related to the services and products that will be
developed using the IF Assets (Data Privacy, Anti-Trust, etc.). The ontologies will be systematically impacted.
This means that the IF Governance must consider also the rules, processes and workflows related to the
Regulatory semantic content. It was also noted that the fine line between Regulations affecting the IF Assets
and those affecting IF Asset Users is not easily drawn.
A specification (Regulation or standard, etc.) affecting any of the IF Assets is relevant to the IF as a whole.
Products & services, if based on the IF Assets, are the responsibility of the asset user(s), therefore having no
direct impact on the IF Assets themselves (except for the ontology). Finally, the Governance should consider
not only the Regulations/Standards/Conventions applicable to the impacted Assets (Format, metadata definitions, semantics, etc.), but also how to apply relevant version control and change management aspects.
5. TAP: Telematics Applications for Passengers; TAF: Telematics Applications for Freight; TSI: Technical Specifications for Interoperability.
6. W3C: WorldWide Web Consortium.
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Figure 3: Regulatory Environment7

SEMANTIC INTEROPERABILITY TECHNOLOGY MARKET
One of the objectives of the GoF4R project is the analysis of the technology market in the field of semantic
interoperability solutions (see Figure 4), to understand the feasibility of large-scale adoption of such solutions within the rail and multimodal transportation domains Europe-wide. In particular, the analysis has the
following goals:
• understand the technical governance of semantic interoperability by also leveraging the lessons learned
from other information domains;
• understand the availability and adequacy of semantic interoperability solutions on the market;
• investigate the long-term availability of skilled people and adequate professional services.

Input

• Requirements, existing standards and technical solutions to achieve semantic
interoperability in the transportation domain.

Tasks

• Exploration of the various aspects related to the adoption of Semantic Web technologies
to achieve semantic interoperability (back-ofﬁce analysis, interviews and surveys,
stakeholder workshops, etc.).

Output

• Recommendations for the technical governance of semantic interoperability in
the transportation domain.

Figure 4: The Semantic Interoperability Technology Market Analysis

7. A « standard » means here any specification which is not mandatory, contrary to a Regulation. The “Regulatory Environment” covers both mandatory and voluntary specifications.
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The back-office analysis, surveys and stakeholder workshops organised by GoF4R highlighted some guidance
points:
• Semantic interoperability is perceived as a very useful technology for the stakeholders’ business. The IF
based on semantic technologies appears to the survey and the workshop participants as an interesting
solution and its governance should define rules, roles and tasks, and should be market driven, open and
inclusive.
• The current adoption of semantic interoperability solutions is very low. The main problem of the adoption of semantic interoperability solutions in the industry and government is that they require (i) a shared
conceptualisation of the domain provided by the data owners, and (ii) a transformation/mapping process
of local data schemas to the new shared conceptualisation. The two requirements are not easily followed
by, e.g. transport companies because the required knowledge and skills on semantic technologies are
normally not owned by these companies and institutions.
• There are no complete solutions for interoperability challenges. The current interoperability standards
in the railways and transport sectors deal with different types of data: infrastructure data (topological
information on transportation networks); static transportation data (information on timetables, stations,
fares and electronic tickets); and real-time transportation data (real-time data on the status of infrastructure, vehicles and travel conditions). This data heterogeneity leads to interoperability challenges in terms
of data mapping and integration (data specified according to different models). The preliminary market
watch of semantic interoperability tools has revealed that no tool covers the entire set of requirements
for a semantic data mapping and integration solution in the railways and passenger transportation sectors.
A combination of tools and the implementation of missing features is required.
• Potential difficulties may arise in recruiting skilled personnel. The surveys of academic courses/curricula
have underlined how the competences supplied by universities are not homogeneous and, as a consequence, not all the IT specialists have the necessary expertise in the semantic technologies domain. Moreover, it is not so simple to find professional courses to adequately train the employees.
In summary, semantic interoperability is perceived as a useful technology to enhance the attractiveness and
the competitiveness of the European railway system and to foster multimodal transportation. Therefore, the
limited maturity of semantic interoperability tools on the market and the insufficient availability of personnel
with semantic technology skills appear as potential barriers to be considered for the definition of the technical governance of the IF.
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GOVERNANCE AND MANAGEMENT STRUCTURE FOR INTEROPERABILITY
FRAMEWORK
Designing an efficient governance and management structure for the IF promoting its adoption and sustainability is the core aim of the GoF4R project. The work provides the answers on such questions as, how to
manage the IF assets, how to make the IF user-friendly and sustainable, how to involve the stakeholders and
make them confident in the reliability and transparency of the system, what actions should be done from the
coordination and technological point of view.
The outcomes of this part of the work comprise:
• Proposals on governance and management structure for the IF Assets;
• Recommendations on additional actions and measures to address non-interoperability technology related
factors that may limit adoption and sustainability and are outside of the scope or the powers of the IF
technology governance;
• Recommendations on the deployment of the proposed governance structure and its supporting and training tools;
• A list of recommendations to all stakeholders about further actions and measures in terms of the IF adoption and market uptake by data publishers, Europe-wide travellers and other major stakeholders.

ADVISORY GROUP CONTRIBUTION
The Advisory Group (AG) of GoF4R is composed of 10 relevant stakeholders, non-members of the Consortium, with different backgrounds: transport authorities, industries and academics, highly interested and studying the possibility to engage with the Semantic IF technologies and governance as well as its market uptake.
Bringing an independent vision and assessment of project’s work, the AG provides a significant contribution
to GoF4R regarding potential adopters of the IF, improving the quality of the outputs.
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PROPOSED MEASURES
As described above, the limited maturity of semantic interoperability tools already on the market and the
insufficient availability of personnel with semantic technology skills and knowledge of the transportation
sector could represent potential barriers to the IF market uptake. From the analysis of the state-of-the-art
of semantic interoperability solutions in different domains (i.e., Public Administration, healthcare, IoT and
Smart Buildings) emerges the following set of best practices that could be used to overcome these barriers:
• The definition of basic core vocabularies represents a potential first step towards the satisfaction of having
a high-level transportation ontology that captures the entire knowledge of the semantic and passenger
transportation domains and which update process is acceptable by the transportation sector.
• Base registries and dataset application profiles adopted in the Public Administration domain represent
best practices to improve data sharing and reuse. National Access Points to multimodal transportation
data requested by the EU Delegated Regulation 2017/1926 should be made aware of these best practices.
Additional solutions to overcome the existing barriers should be:
• Improvement of the research on semantic mapping and translation techniques between different heterogeneous specifications adopted in the transportation domain.
• Promoting and providing training courses on semantic technologies to transportation companies in order
to support them in acquiring the basic skills needed to understand the potential of the IF.
GoF4R also identified recommendations targeting the market uptake of the Shift2Rail IP4 initiative, by suggesting ways for informing and attracting:
• data publishers so that they agree to deliver and share their data at European level;
• stakeholders defining semantic and transportation specifications, so that the IF ontology and its updates
can be acceptable and endorsed by the transportation market forces over time;
• Europe-wide travellers in their large variety of needs, so that: they trust in both the information they receive from their apps and the personal data they supply to their apps; and they are incited to use a Travel
Companion answering their travel needs in Europe.
GoF4R out comes can be downloaded at: www.gof4r.eu
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PROJECT STRUCTURE
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The diagram below shows how the project is structured into the six different Work Packages (WP).
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Figure 5: GoF4R Project Structure

As a Coordination and Support Action (CSA), the project organises and conducts surveys, workshops and
seminars involving academia, standardisation and other specifications organisations, public authorities, transport industry stakeholders, semantic technology specialists, representative organisations of passengers such
as the European Passengers’ Federation, and of the industry such as the European Rail Industry (UNIFE), the
Union Internationale des Chemins de Fer (UIC) and the International Association of Public Transport (UITP).
These activities are organised in Work Packages specialising in the analysis of the Transport Services Market
(WP2), of the Regulatory Framework (WP3), and of the Technology Market (WP4) for the specific technologies, in particular the semantic web technologies that are incorporated in the design of the IF and of the Travel
Companion. The governance and management structure is the specific deliverable of WP5, which may draw,
where relevant, upon best practices as those implemented by the W3C consortium governing the specifications of the World Wide Web technologies.
WP5 Governance Structure and Management process is a core part of the GoF4R project. It contains contributions from three WPs: User Demand of all kinds of stakeholders, Regulatory Environment for IF components, and Semantic interoperability market overview. The outcomes of the GoF4R project are supported by
Dissemination and Exploitations activities, and Project management framework.
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GoF4R INTERACTION WITH SHIFT2RAIL
Interoperability is one of the IP4 Shift2Rail challenges. It consists in the establishment of a technical and
organisational (coordination) framework which will enable the business applications belonging to a critical
mass of European travel and transport industry players to ‘interoperate’ so as to provide the customer with:
comprehensive and trusted information on available transport options and the corresponding processes for
their booking, payment, ticketing, consumption, modification; and, more exclusively for the business partners
(e.g. transport service providers, distributors, retailers), their financial settlement.
Shift2Rail would like to embrace the opportunity to achieve interoperability at the semantic level by developing a shared model of the meaning of the exchanged information in the transport domain and by fostering the
adoption of multilateral solutions.
GoF4R project works towards the identification of measures supporting the successful deployment of the IF
seen as a basic tool to realise innovative services for a more attractive multimodal European transportation
system.
It builds upon the work that has been carried out in the IT2Rail ‘lighthouse’ project but will also feed future
initiatives at European level and especially Shift2Rail projects that will make use of the IF as shown in the
picture below.
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Figure 6: GoF4R interaction with Shift2Rail IP4
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