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INTRODUCTION AND SCOPE
The GoF4R project started on the 1st November 2016 with a duration of 24 months. 16 partners across Europe are
working together on recommendations for achieving a multi-modal Single European Transport Area based on semantic
web solutions. This newsletter addresses aspects contributing to the successful European deployment of the ‘web of
transportation’ such as user demand and expectations and potential links and relationship with other standardisation
and semantic solutions. It presents what has been accomplished towards establishing Interoperability Framework
governance and outlines the next steps.
GoF4R addresses the main challenges that impede the development of a robust multimodal travel information market
by fostering a large acceptance of the ‘semantic web of transportation’. The establishment of good governance will
secure the confidence of mobility stakeholders to use the Interoperability Framework (IF) semantic technologies that
will be established under the fourth Innovation Programme (IP4) of Shift2Rail on ‘IT Solutions for Attractive Railway
Services’. The objective of GoF4R is to design a governance and management structure for the IF that will:
I.

Create the right conditions to introduce seamless mobility services for European travellers;

II.

Foster the development of multimodal travel services and market uptake by mobility service providers;

III. Remain relevant for the future evolution of the Single European Transport Area.
The governance model, processes and workflow proposed in GoF4R facilitates new business opportunities for
stakeholders to develop innovative travel-related services and improve the incorporation of new stakeholders in
European transport services by removing inappropriate technological, administrative and economic barriers.
GoF4R partners include research institutions, a major European rail operator, industry associations representing
passenger and multi-modal transport sectors (transport equipment suppliers, travel service providers, authorities, etc.)
working in close partnership. Several of them are also involved in the consortium of designers for the IF. The proposed
governance creates the basis for long term stability and controlled future evolution of the IF, promoting industry
confidence towards investing in future multimodal travel products and services using a distributed semantic ‘web
of transportation’ for all transportation modes. Additionally, having taken into account the TAP-TSI specifications,
mainline rail is well-integrated.
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DEFINING USER DEMAND FOR THE INTEROPERABILITY FRAMEWORK
In order to design and develop a sustainable and successful

may also have different needs and restrictive conditions

Interoperability Framework Governance, the requirements

when using the IF Assets.

from different actors in the transport values chain needed
to be mapped and analysed. The actors were divided into
two main categories: individual mobility service consumers
and market actors.
The end consumer neither interacts directly with the IF
nor the IF assets, but will use tools developed using the
IF assets. One such tool that is targeted to the end user, is
being developed within the framework of IP4, namely: the
“Travel Companion (TC).” This tool comprises several different
functions that may be tailored to meet personal expectations,
e.g. specific trip tracker solutions and/or PRM (person with
reduced mobility) guidance, etc. For instance, consumers
will need to develop trust in the various TC capabilities:
journey planner, travel shopper, trip tracker etc. As a whole,
the consumer should be confident that the TC provides the
‘best’ travel solutions according to his/her preference(s).
Consumers are increasingly expecting their transport
experience to be delivered as a ‘service’ and are looking to
get more value as a result. The TC is an instrument based on
mobile / online technologies, aimed to support travellers in
all the phases of planning and executing a multimodal trip.
The TC will not only assist the traveller before, during and

All market actors have an interest in the implementation
of multimodal, seamless services supported by an IF that
enables multimodal, multi-standard and distributed data
management. This is the ultimate objective of S2R IP4.
To understand how this technology is perceived by the
market actors, a survey was conducted between June and
September 2017. The survey collected feedback from
80 major stakeholders across Europe, namely: transport
authorities, transport service providers, travel data and
service providers, distributors, IT suppliers and software
developers, research institutions and associations. The
scope of the survey was to assess the impact of the IF in
Europe and its potential market adoption. The recipients of
the survey were asked to answer a number of questions such
as: To what extent is multimodal interoperability relevant
for your business?
What are your possible business opportunities by exploiting
such technology? Do you think the existing regulatory
framework has to be revised or upgraded? What are the
anticipated benefits of interoperability for each type of
stakeholder? What would you expect from a governance

after the trip, but also stores travel-related documents. The

system for the IF?

TC is in fact conceived as the interface between the traveller

The results of the survey show that multimodal

(user) and the travel and transportation network system.

interoperability is relevant for business and there is a

Interviews with user experts were conducted to collect

strong interest to participate in a wider European market,

information on the factors that could influence the
uptake and use of the Travel Companion. Across Europe,
ethnographic workshops will be organised in Slovakia,
Italy and Belgium. Countries with different levels of social
enterprise development, different legislative and social
characteristics, aiming to pinpoint the differences these
characteristics make in the adoption of the TC. In December
2017, a report with the main findings on user needs regarding
to the TC will be published.
Operators, authorities and other suppliers have different
perspectives and responsibilities in the transport chain,
especially with regard to the different modes (rail, coach,
air, urban transport and other/new mobility services.) They

integrating diverse modes of transport. The IF governance
MUST be market driven whilst support EU institutions
and Regulations. It must be open, inclusive and nondiscriminatory. A distinction also must be made between
commercial services and services operated under public
service obligations as defined by local authorities. Although
the knowledge base of semantic interoperability is rather
low, this technology is perceived as beneficial to business,
mostly responding to customer need and attracting more
customers.
User expectations and demand have evolved quickly
along with advances in technology. In the past, services
were fragmented by mode in the long- and medium haul
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environment such as Air and medium distance rail travel. At the same time, local services were organised in a ‘city-centric
perspective.’ The latter public transport systems were developed as networks operated through the integration of collective
transport services (tram, bus, light rail, metro, suburban rail).
User expectations are evolving from a local territory to the whole Europe (see below), in such a way that mobility services
need to be integrated on a European level. Mobility service providers need to expand from local and regional integration,
to a Pan European level. They can do so by making use of the IF and the connected web of transportation.
Furthermore, disruptive factors regarding mobility demand are forcing a change in the conventional, fragmented approach
as described above:
• The “connected customer”: more and more travellers are connected and want to remain connected before and
during their travel. They expect more than just transport- they want real-time information related to their journey
and also to have good wireless connections on board to be able to communicate within their personal networks.
• New travel services and new mobility actors are emerging by using the digital environment to create new business
models. The ‘platform-based’ business model (Uber, for instance) is changing the paradigm by putting end-users
directly in contact with mobility service suppliers. This, in effect, has a large impact on how sold and delivered to
the end-users.
• New connected private transport means (the “connected car”) are becoming more attractive to customers by
allowing them to go easily everywhere in Europe without assistance.
• Another disruptive change is the increase of cross-border travel. The territory for travel is no longer limited to
cities or regions but enlarged to the whole of Europe, requiring the adoption of a “European” (over-local) traveller
perspective. The ‘European traveller has specific needs that have to be met in terms of language and travel habits.
1) They have usually a poor knowledge of the destination and usually do not speak the local language, therefore
need language support in the mobility service tools, and 2) their travel is most often infrequent for both business
and leisure, requiring an ‘ease of use.’
Due to the changing customer requirements and habits as seen above, it is clear that market actors at European
level will need to embrace the new IF technologies for integration that will allow them to develop solutions that are
consistent with the end-consumers’ expectations.

DEFINING STANDARDIZATION
AND SEMANTIC SOLUTION
ENVIRONMENT

REGULATORY
FRAMEWORK

Regulation and standardisation are significant
drivers forcing the evolution of the transportation
sector.

GoF4R

considers

all

applicable

regulations and relevant standards applied in
different travel market segments, which could
have a direct impact on the Governance system
for the IF. Much of the Regulatory Framework is

RESEARCH

STANDARDISATION

applicable only to the services and products that
will be developed based on the IF (Data Privacy,
Intellectual Property, etc.). GoF4R, therefore,
specifically addresses those Standards and
Regulations that have a direct impact on the IF
assets (TAP-TSI, W3C, CEN, etc.).

Figure 1 - The triangle of evolution driving forces
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It was important to precisely define the objective, as

• Data Mapping: Mapping between data models

the common meaning of the term “standard” is often

characterised by different levels of granularities;

referring to a variety of documents which are produced
and shared for common applications by the stakeholders
of a given sector. The performed analysis has covered:
regulatory documents (i.e., specifications which are
legal requirements and legally binding), standardisation
documents (i.e., standards established by the European
and International Standardisation Organisations) and
specification documents (i.e., specifications produced by
non-State related international bodies or Platforms, without
an official mandate).
The first stage focused on railways and urban transport. A
preliminary investigation of the automotive and aviation
modes of transport was also performed, in order to promote
a multimodal view. Such aspects will be further detailed in
future steps, with the help from members of the Advisory
Group.

• Data Integration: Integration of data specified
according to different models and with different
levels of Quality of Data (e.g., completeness, accuracy,
timeliness and consistency).
Two additional issues further complicate the abovementioned challenges:
• The management of sensitive data (e.g., gender and
PRM conditions of passengers);
• The management and integration of real-time data.
Usually, interoperability challenges are solved on the local
level with syntactic interoperability solutions. The GoF4R
project studies how these interoperability challenges
can be addressed at the European level using semantic
web technologies, analysing the requirements for such
semantic interoperability solutions1. Multimodal travel

For each transport mode the existing regulations and

information systems are semantically interoperable if

standards were analysed also with regard to their relevance

information exchange is based on the meaning of the

to a future IF governance. Several use cases have been

exchanged information.

defined which can help for the definition of the GoF4R
governance.

In order to provide examples of interoperability challenges
and to support the identification and evaluation of semantic

The analysis of standardisation reveals that current railway

interoperability solutions, GoF4R has analysed the following

and public transport systems are facing the following

case study regarding the provision of data to multimodal

interoperability challenges:

journey planners in an IF based Travel Companions.

SEMANTIC DATA INTEGRATION AND QUALITY IMPROVEMENT TO SUPPORT MULTIMODAL TRANSPORTATION:
Multimodal transport is characterised by the use of more than one transportation mode within the scope of a single endto-end journey. The IT2Rail Travel Companion acts, among others, as a multimodal journey planner promoting a more
effective use of existing network capacity both within rail and in the wider multimodal transportation system. The IT2Rail
Travel Companion must be supplied with data from transport operators concerning routes, stations, timetables, and fares
(static data). Such data are in various data formats (e.g., NeTEx, GTFS, railML) and, currently, the interoperability between
them is only partially covered. Moreover, it can happen that the comparison of data from different sources may also lead
to the detection of inconsistencies, ambiguities and, more in general, different levels of data quality.

1
I.e., two systems are syntactically interoperable - if they are able to communicate to each other. A syntactic interoperability solution consists
in creating ad hoc “adapters” that convert/translate/integrate the exchanged information between different data models.
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The CHALLENGE is to: Identify a semantic interoperability solution for multimodal journey planners enabling:
•

Batch integration of data concerning routes, stations, timetables, and fares defined in various data formats;

•

Data quality profiling and improvement.

Two different approaches to semantic data integration and quality improvement have been investigated:
•

Semantic data warehousing: all necessary data is collected in a central repository before a user query is issued;

•

On-demand retrieval: data is collected from the integrated sources dynamically during query evaluation.

GoF4R extracted a set of requirements for each potential semantic data integration approach and performed an evaluation
of the coverage of such requirements by features offered by semantic interoperability tools available on the market.

WHERE ARE WE AND WHAT IS NEXT?
The goal is to establish process, procedure and workflow for a minimal governance structure that will not become an
obstacle to adoption. The Governance must not add to the cost of supplying new, customer-centric mobility services
by imposing any unnecessary compliance obligation. To this aim, GoF4R employs both qualitative and quantitative
modelling to identify market incentives for the adoption of the IF assets (e.g. ontologies inference rules, web service
descriptors, business rules, data sets, etc.), as well as analysing the conditions and factors for which market forces may
not be sufficient to promote adoption. Accurate identification of the latter is critical in order to design a governance
and management structure that can leverage the positive incentives generated by market forces while respecting the
regulatory framework. Additionally, GoF4R addresses complementary correction or mitigation actions where these
forces are insufficient or negative.
This concept is applied to the development of a management structure and specialised processes specifically designed to
minimise the cost to the users in actors in the supply chain for the adoption and the transition to the IF assets technology.
It will furthermore provide guidance and support to make the most efficient use of the assets following the principles of
open access, vendor independence and use of non-proprietary standards/architectures.

Make light as possible
Assure Stability

Adoption

Respond to
business need

Create confidence Support mobility
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Stakeholder buy-in

Workflow and Rules
GOVERNANCE OF IF
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Technology
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and nondiscriminatory

Consensus-based

Encourage innovation

Sustainability

Commercial

Multi-stakeholder
representation

Aligned with
Regulatory
processes

Secure critical mass

Figure 2 - Scope of the Interoperability Framework Governance
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At this juncture, further to the various survey data and analysis mentioned above, the basic research into User Demand,
Regulatory and Standards environment and the Sematic Interoperability market has almost been completed. These are
critical inputs into the final determination of the overall governance that will achieve the objectives as stated in Figure 2
above. These inputs will allow the GoF4R partners to design the best possible workflow and processes to manage the IF
assets well into the future.
The governance will be designed to address themes that are essential to create confidence amongst market actors to use
the IF assets, by assuring stability and by providing free, non-discriminatory access.

DISSEMINATION AND FUTURE EVENTS
GoF4R has been disseminated in high profile events like:
•

European ITS Platform - EU EIP - Stakeholders’ Workshop, 30 March 2017

•

The Global Public Transport Summit (GPTS) held in Montreal - 15-17 May 2017 (https://uitpsummit.org/);

•

The 12th ITS European Congress in Strasbourg, 19-22 June 2017.

In the coming months you will have the opportunity to meet the GOF4R partners and learn more about the project in
the following events:
•

The Transport Research Arena (TRA2018) in Vienna - 16-19th April 2018.

For more details on past and future events and publications that have been made so far please visit: http://www.gof4r.eu/
In addition, GoF4R has established an Advisory Group composed of experts coming from the most relevant stakeholders
in the areas of urban mobility experts, intercity mobility experts, standardisation bodies, experts specialised in matters
of privacy, ethics, cybersecurity, open data systems as well as business process management and governance. Not being
members of the consortium, the Advisory Group gives an independent vision and assessment of the project objectives
regarding the impact as potential adopters of the IF. Their advice ensures the suitability of the project outcomes as widely
usable across Europe as possible.
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LINKS WITH S2R
GoF4R is one of the first Open Call projects of Shift2Rail and as shown in the figure below. It builds upon the work that
has been carried out in the IT2Rail ‘lighthouse’ project but will also feed future Shift2Rail projects that will make use
of the IF. Many partners of the GoF4R project are also involved in IT2Rail, easing knowledge transfer needed for such
collaborative projects.

SHIFT2RAIL
IP4 - IT SOLUTIONS FOR ATTRACTIVE RAILWAYS SERVICES
GOF4R
INTEROPERABILITY FRAMEWORK GOVERNANCE, ENSURING ITS MARKET UPTAKE AND SUSTAINABILITY
www.gof4r.eu

INTEROPERABILITY FRAMEWORK
IT2RAIL

ONTOLOGY

ST4RT

Lighthouse project

Interoperability

Information Technologies for Shift2Rail

Framework Converters

www.it2rail.eu

www.st4rt.eu

CO-ACTIVE

ATTRACKTIVE

Shopping, Booking and Ticketing of multimodal travel solutions

Travel Companion and Trip Tracking services

http://projects.shift2rail.org/s2r_ip4_n.aspx?p=CO-ACTIVE

projects.shift2rail.org/s2r_ip4_n.aspx?p=ATTRACTIVE

CONNECTIVE

COHESIVE

Connecting and Analysing the Digital Transport Ecosystem

COHErent Setup and Demonstration of Integrated Travel SerVices

NEW PROJECT

NEW PROJECT

MY-TRAC - My Travel Companion NEW PROJECT
Figure 3 – Links with S2R IP4

PROJECT STRUCTURE, FACTS & FIGURES, PROJECT PARTNERS
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Governance Structure
and Management Process
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WP1
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The diagram below shows how the project is structured into the six different Work Packages.

WP2

WP3

WP4

Transport
Services
Market

Regulatory
Framework

Technology
Market

Figure 4 – Project structure
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As a Coordination and Support Action (CSA), the project organises and conducts surveys, workshops and seminars involving
academia, standardisation and specifications organisations, public authorities, transport industry stakeholders, 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 will be incorporated in the design of the IF and of the TC.
The governance and management structure will be the specific deliverable of WP5, may draw, where relevant, upon best
practices as implemented by the W3C consortium governing the specifications of the World Wide Web technologies.
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