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Executive Summary  

 

An important part of the FOSTER RAIL project is the monitoring of rail research activity. 
Previously, the rail sector did not know the market impact of previous research and a great deal of 
research funding has been wasted on research that has had no demonstrable impact. This 
needed to change and ERRAC Evaluation Working Group (EWG) continues to evaluate 
completed rail projects within Task 6.2 of FOSTER RAIL project. 

This Deliverable outlines progress made to date (months 1 to 24) within Task 6.2 activities only, 
and describes the progress on market impact evaluation of previous rail research.  

The methodology is described including the selection of the projects to be evaluated, it is 
important to make sure that the projects have had an opportunity to have an impact to have been 
successfully disseminated and therefore the projects have to have been completed and finalised 
usually for at least 3 years. The fact that project are finished does create difficulties in contacting 
the people who know about the projects, but this is essential to ensure that the results of previous 
rail research is not.  

The evaluation methodology is based on the analysis of project results and deliverables, 
together with a set of interviews to project participants and other stakeholders, aimed at 
determining the actual implementation and market uptake of the project results by the rail sector 
once the work has ended.  

Once an evaluation is done the impact is available and can be used by follow-on projects and 
taken into account in future research. The recording of past research helps to improve the 
effectiveness of the ERRAC rail roadmaps by preventing duplication of previous research and 
identifying the gaps in future research. 

As a result of the evaluation related to the key questions, the market uptake is determined and the 
presentation is completed in the final slides with the evaluation’s conclusions, in particular: 

 Reasons for Outcome; 

 Lessons Learnt.  

The evaluation activity in Foster Rail project builds on the previous work of the Evaluation Working 
Group, continuing and developing its tasks. The development and administration of ERRAC rail 
research database is an important activity within WP6, essential to support the evaluation of past 
research and achieve its main objectives. 

WP6 has undertaken 24 project evaluations in the last 24 months, completed 10 evaluations and 
has 14 ongoing project evaluations at various stages of completeness. The completed evaluations 
have added to the previous EWG evaluations, meaning that 70 projects have been evaluated by 
ERRAC since 2006.  

From WP6, ERRAC Evaluation Working Group (EWG) has developed guidelines to provide 
ERRAC Work Package leaders, and others who are proposing research topics, activities and 
actions at National and European level, with the information needed to ensure strong market 
uptake. This has resulted in improvement in the impact of the rail research proposed by ERRAC. 
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1. Introduction 

 

The Foster Rail project has been developed to assist ERRAC and other land-transport related 
ETPs to define future research needs for their strategies and programmes, so as to realise the 
Objectives of the Europe 2020 Strategy and work towards the aims of the White Paper 20113. 

The CSA project itself comprises 8 Work Packages which, including project management and 
dissemination activities, interact to; enhance cooperation and communications between ETP, 
national platform and the Shift2Rail Joint Undertaking, define the a rail business scenario for 2050, 
assess existing strategies and roadmaps, develop these further to contribute to 2050 strategy 
fulfilment, assess the strategic and innovative impact of previous and new funded projects and 
programmes in terms of market impact and uptake. Work Package 6 (WP6) “Monitoring to improve 
rail research innovation” undertakes specifically the final actions mentioned. 

WP6 (in both current Foster Rail and previous ERRAC Road Map projects) supports the ERRAC 
Project Evaluation Working Group (EWG).  It addresses the strengthening of the effectiveness of 
research and innovation capacities of the rail sector in Europe by determining the implementation 
of previous research and monitoring of rail research projects from relevant programmes. 

The EWG has previously used the evaluation method developed to evaluate 70 projects from over 
170 projects in the ERRAC rail projects database, which is continuously enlarging. 

The EWG helps to identify, check and support proposals that clearly fill a gap in the roadmaps and 
support ERRAC strategy particularly for strategic proposals for the good of the sector. 

Previously, the rail sector did not know the market impact of previous research and a great deal of 
research funding has been wasted on research that has had no demonstrable impact. This needed 
to change. 

WP6 of Foster Rail aids this effort through 3 Tasks: 

• T6.1 Monitoring of Ongoing relevant Projects 

• T6.2 Evaluation of Past rail projects 

• T6.3 Case Studies 

Deliverable 6.3 report outlines progress made to date (months 1 to 24) within Task 6.2 activities 
only, which within FOSTERRAIL will be conducted over 36 months. 

This deliverable focuses on the market impact of previous rail research to improve use of research 
funding and to ensure a strategic approach to the prioritisation of rail research. 

The selection of the individual projects is described as is how they are evaluated using the evolved 
methodology. It is important to make sure that the projects have had an opportunity to have an 
impact to have been successfully disseminated and therefore the projects have to have been 
completed and finalised. The fact that project are finished does create difficulties in contacting the 
people who know about the projects, but this is essential to ensure that the results of previous rail 
research is not. Once an evaluation is done the impact is available and can be used by follow-on 
projects and taken into account in future research. The recording of past research helps to improve 
the effectiveness of the ERRAC rail roadmaps by preventing duplication of previous research and 
identifying the gaps in future research. 

 

                                                      
3
 “Roadmap to a Single European Transport Area - Towards a competitive and resource efficient transport system” 



FOSTER RAIL / D6.3 – F01 

Page 6 of 25 

 

2. Objectives 

 

During the past years and previous Framework Programmes, a great number of important railway 
research projects have borne fruit.  Additionally, out with the Framework Programmes, valuable 
work has been carried out on a national level, in private and public settings, within the major 
European organisations.  When analysing the present situation of the rail transport system and 
thinking about possible ways of improvement, it is not easy to be fully aware of all relevant 
research carried out to date.  As consequence valuable research results are lost and the risk of 
redundant results in new projects is significant.  Building on previous experiences is difficult.  

The ERRAC EWG plays an advisory role for European and national projects ideas in terms of 
market uptake or implementation, as it evaluates finished projects and analyses their 
success/failure factors and market uptake in order to communicate this information to the 
stakeholders in general. 

The main objectives4 of the ERRAC EWG are:  

1. To provide essential information to stakeholders and roadmap producers on lessons learnt 
from the evaluation of past projects to promote a more systemic and focused approach to the 
use of funding resources and to enhance real market uptake of project results.  

2. To provide a database of evaluations of previous European projects to support the 
ROADMAPS Work Packages and ensure that lessons from valuable research undertaken in 
the past are not forgotten. 

Within these two broad objectives, further objectives can be highlighted:  

• To determine the market impact of previous rail research, in order to improve use of research 
funding; 

• To ensure a strategic approach to the prioritisation of rail research Project Evaluation; 

The EWG coordinates among different stakeholders to carry out the important information needed 
for the sector in terms of R&D.  The goal of this Foster Rail deliverable is to improve the 
methodology in order to scrutinise and assess the contribution of projects (starting, ongoing, and 
finished) to the ERRAC ROADMAPS and SRRA goals. 

Foster Rail WP6 Objectives: 

• Help to identify, check and support proposals that clearly fill a gap in the roadmaps and 
support ERRAC strategy particularly for strategic proposals for the good of the sector. 

• Monitor on-going rail projects to validate their progress towards the impacts promised in the 
proposal. 

• Evaluation of finalised projects  

• Management of all relevant information concerning monitoring innovation aspects, achieved 
results, and review of all research projects and evaluations see to it that all are be brought 
together in a common database, open to stakeholders and roadmap producers.  

• Organisation of workshops to foster innovation aspects. 

Specifically, the Foster Rail Task 6.2 Objectives: 

• To ensure that the result of previous rail research can be taken into account for future projects, 
improving the effectiveness of the rail roadmaps 

                                                      
4
 Evaluation Working Group -ERRAC Roadmaps WP06 - PRELIMINARY REPORT, MARCH 2012 
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• To avoid weak market uptake of results by learning the lessons of previous research  

• For the EWG to provide intelligence based on the project evaluations for input into future 
European Framework Programmes. 

The body of this report will explain how this work has been initiated in the first 12 months of the 
Foster Rail project on determining the impact of past European research projects. The EWG 
evaluates completed projects from the ERRAC database which has details of all Rail-related past 
and current rail research funded by the European Commission. A methodology has been 
developed to evaluate the market impact of projects and assess the contribution of evaluated 
projects to the ERRAC ROADMAPS and Strategic Rail Research Agenda (SRRA) goals. This 
information provides inputs to EC Project officers during the negotiation phase and during the 
course of the projects for project review. EWG has evaluated successfully completed rail research 
projects in order to analyse the success/failure factors related to actual market uptake and 
determine market uptake from an industry perspective in order to determine the return on research 
investment. 
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 Strong Market Uptake: A project is evaluated with a strong market uptake if there is clear 
evidence of use of products or services, processes, dissemination of knowledge, tools etc. 
in several countries/products and the major objectives of the project have been 
implemented. These projects will sometimes lead to additional research to realise their full 
market potential.  

 Medium Market Uptake: A project is evaluated with medium market uptake if there is 
some evidence of use of products, services or processes, or a limited dissemination of 
knowledge, tools etc. in a few countries or products. If only a small proportion of a project 
has some market uptake, the project as a whole is considered to have a medium market 
uptake. A follow up project may be necessary in some cases.  

 Weak Market Uptake: A project is evaluated with a weak market uptake if no known use of 
products, services, processes, knowledge, tools etc. has been identified anywhere. No 
follow up project is needed unless the reason for the market uptake failure is clearly 
understood and removed. 

The evaluation is prepared as a presentation, using a project evaluation template to provide the 
EWG with guidance in evaluation of the past project. The presentation comprises the following 
main parts: 

I. Fundamental Information; 

II. Project Background; 

III. Evaluation; 

IV. Conclusions of the Evaluation.  

I. Fundamental Information  

The first slide sets the scene offering relevant information on ERRAC, in general, and the EWG 
and its evaluation activities, in particular. 

This is followed by specific project information, a summary cover slide that needs completing with 
the following information: 

 Project Acronym – contains Project denomination in Acronym form as used in FP Project; 

 FP –  the Framework Programme under which the Project is funded: FP 4, 5, 6 or 7 or 
eventually H2020; 

 Programme Acronym – as in the call which enabled the project funding; 

 Project Reference; 

 Call identifier – as in the FP programme which funded the project; 

 Total Cost – the total cost of the project consisting including both the EU contribution and 
the co-funding invested by participating partners; 

 EU Contribution – the total amount of EU contributions for the project; 

 Timescale – the starting and ending dates of the project; 

 Project Coordinator (name and organisation); 

 Web references – links of the project website and other relevant databases where the 
project may be registered; 

 Presented by: - the expert who prepared the evaluation; 

 Date evaluated – when the project was presented and evaluated; 

 Market uptake – the level of market uptake, as agreed by the members of the EWG (S – 
Strong, M – Medium, or W – Weak); 

 Follow on projects: Acronym(s) of such projects, if any; 

 Other related projects: Acronym(s) of such projects, if any. 
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The next slides present key information with respect to the project’s foundation and development, 
namely: 

 Premise 

 Rationale; 

 Main Objectives. 

This is followed by information on the project consortium, i.e., the list of partner organisation, 
coordinator and contacts’ details, completing thus the administrative data. 

II. Project Background  

The following part of the presentation consists of the background information for supporting the 
evaluation, and is based both on the documentation gathered by the expert preparing the 
evaluation and on the interviews. The background is structured in the following sections: 

 Partners Interviewed - a slide showing the persons which were interviewed about the 
project’s results and implementation; 

 Project Description – a comprehensive description of the project activities;  

 Achievements – the project’s claimed results and potential implementation. 

III. Evaluation 

This part includes the project evaluation slides, which are completed with respect to the 12 key 
questions, based both on the facts identified by the evaluator expert and on the set of interviews 
with the projects’ partners. The interviews carried out by the EWG members for the project 
evaluations are based on a set of questions, which are directed towards the past project 
participants and/or potential beneficiaries of the project results.  

The first two questions relate to actual results of the project: 

1. Were the results implemented in the design of new products and services? Were these 
new products/services put into commercial operation?  

2. Is new legislation and/or standardisation based on findings from this research project? 

The following questions assess the scale of the impact (if any):  

3. Are the results implemented across Europe or only in a small number of Member States?  

4. Were the results of the project implemented outside Europe before being accepted in 
Europe?  

The next questions define how the impact is realised and if/how competiveness is improved, and 
try and determine the qualitative and quantitative impacts: 

5. Did the project increase competitiveness of the European railway sector abroad with 
regard to products, services, standards and system design?  

6. Did the project increase competitiveness of railway transportation compared to other 
transport modes?  

7. Are the results of the project taken into consideration when preparing public tenders?  

8. Does the implementation of the project results help facilitate cross-border operations by 
problem-solving in the domain of interoperability?  

9. Does the implementation of the project results help facilitate inter-modal operations by 
problem-solving in the domain of inter-modality?  

10. Can benefits be assessed in financial terms?  

11. Applicability of results to future scenarios?  

12. Are the results useful for future and new projects (incl. modelling)? 
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IV. Conclusions of the Evaluation 

As a result of the evaluation related to the key questions, the market uptake is determined and the 
presentation is completed in the final slides with the evaluation’s conclusions, in particular: 

 Reasons for Outcome; 

 Lessons Learnt.  

The evaluation activity in Foster Rail project builds on the previous work of the Evaluation Working 
Group, continuing and developing its tasks. The development and administration of ERRAC rail 
research database is an important activity within WP6, essential to support the evaluation of past 
research and achieve its main objectives. 

The database also contains the results of the evaluations carried out by the Evaluation Working 
Group. All rail research information related to finalised and ongoing projects is targeted and 
gathered for the monitoring and evaluation activities. 

The ERRAC projects’ database was initially developed and further completed within the ERRAC 
Roadmaps project. The results of the evaluations carried out (including market uptake, reasons for 
outcome and lessons learnt) were later added in a separate section to the database, and it was 
completed with more options, versions and facilities.  

The development of the internal ERRAC database consisted of the following main activities: 

1. Identification of rail research projects – the main source of information was the official 
website of the European Commission, but a wide number of projects were known and 
directly suggested by the members of ERRAC Evaluation Working Group. Although just 
projects entirely dedicated to rail topics were initially considered, the database was enlarged 
afterward with other projects focusing on different topics (freight and logistics, urban mobility, 
etc.) and connected in a certain degree to rail sector. 

2. Gathering of information – a summary of essential data related to each project was captured 
from reliable sources such as projects’ official websites, European Commission website, 
other organisations involved in the rail/transport data management (TRKC, UIC, TRIP, etc.) 

3. Filling the database – the information gathered on rail research projects was structured and 
categorised in a specific template which was developed. The Excel spreadsheet format was 
initially selected for managing all the information; multiple spreadsheets were further 
developed and used to populate the database. 

4. Development, maintenance and update – the database was continuously developed and 
improved according to the specific activities and requirements of the Evaluation Working 
Group. The information had to be periodically updated, considering new identified European 
funded projects, and the outcomes of the evaluations made on the finalised projects. 
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4. Evaluation of past projects  

 

ERRAC Evaluation Working Group (EWG) has selected and initiated the evaluation process of 15 
past projects as the main activity within task 6.2 since the WP6 kick off within Foster Rail project.  

In the first 24 months, the EWG has finalised the market uptake evaluation of 10 completed 
projects and other 9 evaluations are ongoing. 

 

4.1 Finalised evaluations 

 

The evaluated projects and the overall evaluation results obtained for each to date are briefly 
summarised below. 

 

TIGER Transit via Innovative Gateway concepts solving European Intermodal Rail needs  

TIGER DEMO Trans-Rail Integrated Goods European-Express Routes Demonstrators 

UNEW (Dan Otteborn and Cristian Ulianov) has prepared the documentation for the evaluation of 
TIGER project and its follow up, the pilot action TIGER DEMO, which aimed to develop a feasible 
European Intermodal Rail solution to EU ports and road congestion, by introducing a new business 
model via dry ports. The reduction of port congestion through dry ports & hinterland innovative 
distribution models and a better utilisation of existing resources aimed to increase the capacity on 
existing rail lines, reduce the costs and transit time. After the evaluation, it was concluded that 
these projects have a strong market uptake (detailed evaluation in Appendix 2 Project 
evaluations by ERRAC Evaluation Working Group within Foster Rail project). 

 

CANTOR Coordinating Noise Transportation Research and Engineering Solutions 

UNEW (Dan Otteborn) has prepared the documentation for the evaluation of CANTOR project, 
which aimed to enhance the knowledge and disseminate information on noise pollution. More 
specifically, the main aim was to engage experts from the vehicle manufacturing industry chain, 
from system to component level, government agencies and renowned research groups, and to 
focus jointly on improved performance with a reduced impact on the environment, enabling a 
balanced system cost and maintaining comfort in road, rail and waterborne vehicles. After the 
evaluation, it was concluded that this project has a weak market uptake (detailed evaluation in 
Appendix 2 Project evaluations by ERRAC Evaluation Working Group within Foster Rail project). 

 

NEWOPERA New European Wish: Operating Project for a European Rail Network 

UNEW (Dan Otteborn) has prepared the documentation for the evaluation of NEWOPERA project, 
which aimed to contribute to invert the declining trend of EU railways by implementing the 
introduction of the dedicated rail freight networks concept, backed by a sound socio-economic and 
environmental assessment, and set up sound methodologies for the distribution of traffic flows over 
railway networks. After evaluation, it was concluded that this project has a strong market uptake 
(detailed evaluation in (detailed evaluation in Appendix 2 Project evaluations by ERRAC Evaluation 
Working Group within Foster Rail project). 
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INMAR Intelligent Materials for Active Noise Reduction 

UNEW (Dan Otteborn) has prepared the documentation for the evaluation of INMAR project, which 
aimed to develop new complex multifunctional passive, semi-active and active materials, material 
structures and technologies for active noise reduction. After evaluation, it was concluded that this 
project has a strong market uptake (detailed evaluation in Appendix 2 Project evaluations by 
ERRAC Evaluation Working Group within Foster Rail project). 

 

InteGRail Intelligent Integration of Railway Systems 

UNEW (Dan Otteborn) has prepared the documentation for the evaluation of INTEGRAIL project, 
which aimed aims at developing an Intelligent Coherent Information System by integrating the main 
railway systems. The objective was to achieve a higher level of coordination and cooperation 
between the key railway processes. The benefit will be higher levels of performance (in terms of 
capacity, average speed and punctuality), safety and optimised usage of resources. After 
evaluation, it was concluded that this project has a weak market uptake (detailed evaluation in 
Appendix 2 Project evaluations by ERRAC Evaluation Working Group within Foster Rail project). 

 

INESS Integrated European Signalling System 

UNEW (Dan Otteborn) has prepared the documentation for the evaluation of INESS project, which 
aimed to define and develop specifications for a new generation of interlocking systems, and 
extend and enhance thus the standardisation process according to the current European policies. 
The specific technical objectives were: 

 To define a common kernel of validated standardised fucctionalities for future interlockings; 

 To propose one or more standardised system architectures and the relevant functional 
interface with the adjacent subsystems optimised for ERTMS L2 and L 3; 

 To develop a common business model and the associated business cases and cooperation 
models to support intelligent migration strategies for ERTMS; 

 To develop a road map (exploitation plan) towards interoperable, standardised interlocking 
platforms, and implement the concept of self-aware intelligent trains. 

The Evaluation Working Group has concluded that the project has a medium market uptake 
(detailed evaluation in Appendix 2 Project evaluations by ERRAC Evaluation Working Group within 
Foster Rail project). 

 

CarCIM Integration of Two-Component Ceramic Injection Moulding for Large-Scale 
Production of Novel Multifunctional Ceramic Components for Automotive and Railway 
Applications 

UNEW (Mark Robinson) has prepared the documentation for the evaluation of CarCIM project, in 
relation with the market uptake in the rail sector (the project addressed solutions for automotive 
industry, as well). The project was designed to develop and test prototypes produced by 2 
component ceramic injection moulding (2C-CIM) and demonstrate the capability of low-cost, large-
scale shaping of complex ceramics. The project resulted in four 2C-CIM prototype parts, which 
were tested and assessed. One of the prototypes was relevant to rail sector, the ceramic braking 
pads for high speed trains. The evaluation concluded that this project had a weak market uptake 
with respect to the envisaged implementation in the rail sector (detailed evaluation in Appendix 2 
Project evaluations by ERRAC Evaluation Working Group within Foster Rail project). 
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CALM Community Noise Research Strategy Plan 

CALM II Advanced Noise Reduction Systems 

UIC (Dennis Schut and Axel Gougelet) has prepared the documentation for the evaluation of 
CALM project and its follow up, CALM II. CALM project aimed to establish a new thematic network 
to define a strategic plan for future noise research which is required to promote EU wide noise 
reduction and to improve the quality of life in Europe, in order to support the further development of 
the EU noise policy. The overall strategic objective of the follow-up project was to synchronise and 
encourage the European transport noise research through a holistic system approach involving all 
related research areas. CALM II was designed to facilitate the networking of organisations, the 
coordination of activities and the exchange and dissemination of knowledge so as to optimise 
research efforts, reach critical mass, strengthen the complementarity and coherence of noise 
research objectives and enhance the impact at a European level. 

The Evaluation Working Group evaluated the projects and agreed that they had a strong market 
uptake (detailed evaluation in Appendix 2 Project evaluations by ERRAC Evaluation Working 
Group within Foster Rail project). 

 

4.2 Ongoing evaluations 

Apart from the finalised evaluations presented in the previous section, the EWG has selected other 
projects and proceeded with their evaluation. The other 14 projects currently under evaluation are 
listed in below Table1. 

Table 1 Ongoing project evaluations 

Project acronym Project full title 

INNOTRACK Innovative Track Systems 

MODURBAN Modular Urban-guided Rail Systems 

MODSAFE Modular Urban Transport Safety and Security Analysis 

SPURT Seamless Public Urban Rail Transport 

ERRVIN Managing the Dynamic Interaction Between the Vehicle and the Infrastructure 

RAILENERGY Innovative Integrated Energy Efficiency Solutions for Railway Rolling Stock, 
Rail Infrastructure and Train Operation 

Q-CITY Quiet City Transport 

CO-ACT Creating Viable Concepts for Combined Air/Rail Cargo transport 

URBAN TRACK Urban Rail Infrastructure 

BRAVO Brenner Rail Freight Action Strategy Aimed at Achieving a Sustainable 
Increase of Intermodal Transport Volume by Enhancing Quality, Efficiency, 
and System Technologies 

EUDD  European Driver's Desk 

EUDDPLUS European Driver´s Desk Advanced Concept Implementation 

INFRACLEAR Rail Infrastructure Clearance Management 

 

 

http://www.transport-research.info/web/projects/project_details.cfm?id=14398
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5. Conclusions and recommendations 

 

1. Make it clear that projects should search for viable solutions in terms of applicability and cost 
implications, and develop real business cases;  

2. Think of future market uptake and what happens after project ends: the project as an enabler 
and not an end to itself;  

3. Clearly define scope, inputs and deliverables of project at inception. Specify meta-goals of 
projects and develop implementation strategy/ plan (a mandatory critical factor), identifying 
targeted users for dissemination of results;  

4. Clarify ownership of project results and deliverables at inception; 

5. Select committed partners really interested in finding and applying viable solutions (e.g. for 
new products, involve companies that actually make them to avoid barriers to implementation); 

6. Anticipate and identify possible problems/ barriers to implementation to avoid split of interest 
and weak market uptake, taking account of implications for strategic interests of key players to 
avoid strategic, commercial, technological and operational constraints (e.g. not to devise 
technical solutions that incur extra costs to another party, without involving them); 

7. Set-up a Steering Group of experts/stakeholders familiar with context at play, to be in charge 
of advisory aspect and exploitation of results once the project has ended; 

8. Plan for knowledge retention and dissemination at inception; 

9. Establish clear communication channels and  frequency of exchange; 

10. Conduct a regular review on post-project progress (possibly electing a project 
responsible/promoter). 

 

6. Reasons for outcomes 

 

The ERRAC Evaluation Working Group (EWG) has developed guidelines to provide ERRAC Work 
Package leaders, and others who are proposing research topics, activities and actions at National 
and European level, with the information needed to ensure strong market uptake. The guidelines 
should also be used by project proposal coordinators before submission and project coordinators 
during the project execution with advice on how to initiate, build and lead a successful research 
project in terms of market uptake. These recommendations are based on the evaluation work 
carried out by the members of the group. The ERRAC Evaluation Working Group determines the 
market impact of previous rail research to improve use of research funding and to ensure a 
strategic approach to the prioritisation of rail research. The major aspects to come out of these 
guidelines are defined below. 

There needs to be a sound business case (preferably quantitative). It is important to ensure that 
the results of previous rail or other relevant research are taken into account for the proposal, and 
there should be no wasteful duplication of results. The need for the project should be demonstrated 
with market analysis included in the project proposal. The target of the proposal and the 
implementation of project results should not be against the strategic interests of any stakeholders. 
As far as possible ensure that future investments based on the project results are taken into 
account prior the start of the project. Projects should search for viable solutions in terms of 
applicability and cost implications, and develop real business cases (from inception).  
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It is crucial to build a strong and appropriate consortium which involves key stakeholders of the 
sector (train manufacturers, suppliers, operators, infrastructure managers) and selecting committed 
partners really interested in finding and applying viable solutions. So that there is no confusion 
between partners it is necessary to define clearly the scope, inputs and deliverables of the project 
and the partners’ responsibilities at the start of the proposal building. Ensure partners have the 
financial capacity to support the project activities. 

Clarify at an early stage the ownership of project results. It is good practice to have a system so 
that the ownership of the concept and patents (Intellectual Property Rights) have been taken into 
account at project inception. Ensure that the owner of the results is identified from the beginning 
and is prepared to exploit the results.  

As the project is part funded by the EC, dissemination and exploitation of project results is a key 
aspect and to achieve efficient dissemination and exploitation it is important to specify the specific 
market implementation goals of the project. This can be enhanced by developing an 
implementation strategy/ plan (a mandatory critical factor) including the identification of early 
implementer(s), identifying targeted users for dissemination of results. At an early stage identify 
deliverables that have the potential to become a European standard, enhance an existing standard 
or be used as a guideline. A plus point is the establishment of an Advisory Group of experts, 
stakeholders and end-users familiar with context at play, to be in charge of the advisory aspect and 
consensus building related to the exploitation of results once the project has ended. 

 

7. Lessons learnt 

 

How to ensure a Strong market uptake 

Roadmaps completed have established a level of knowledge to accurately predict a success in 
market uptake. 

As a result it is possible to: 

 design future projects so that chances of successful market uptake are dramatically 
increased or,  

 determine that an idea will have a very narrow chance of achieving any market uptake and 
therefore should not be proposed.  

A good process of thinking in advance, based on lessons learnt from other projects, can lead to a 
much better focus to help devise new rail research projects that can guarantee concrete market 
uptake, offering widely acknowledged improvements and solutions for the future rail industry and 
market in general. 

 

1. Consortium building:  

Avoid weak and inappropriate partnership:  

 Involvement of key stakeholders of the sector (train manufacturers, suppliers, operators, 
infrastructure manager)  

 Selection of committed partners really interested in finding and applying viable solutions; 

 Anticipate and identify possible problems/ barriers to implementation to avoid split of 
interest and weak market uptake, taking account implications for strategic interests of key 
players to avoid strategic, commercial, technological and operational constraints  (e.g., not 
to devise technical solutions that incur extra costs to another party, without involving them); 

 Ensure the partners have the financial capacity to support the project activities. 
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2. Ownership of project results:  

 The issues related to the ownership of the concept and patents (Intellectual Property 
Rights) have to be properly taking into account at project inception;  

 More emphasis on the fact that subsequent projects (in the same area) are taking into 
account the deliverables;  

 What happens with the results once the project is over?  

 Set-up a formal process to  handover the results to the institution entitled to implement 
them 

3. Sound business case (if applicable):  

 Market analysis should be included in the project proposal; 

 Ensuring that the implementation of project results are not against the strategic interests of 
any stakeholders;  

 Ensure that future investments based on the project results are taken into account prior the 
start of the project;  

 Projects should search for viable solutions in terms of applicability and cost implications, 
and develop real business cases (from inception); 

 Divided business case: the ownership of implementation of project results is not clearly 
defined 

2. Ownership of project results:  

 The issues related to the ownership of the concept and patents (Intellectual Property 
Rights) have to be properly taking into account at project inception;  

 More emphasis on the fact that subsequent projects (in the same area) are taking into 
account the deliverables;  

 What happens with the results once the project is over?  

 Set-up a formal process to  handover the results to the institution entitled to implement 
them 

3. Sound business case (if applicable):  

 Market analysis should be included in the project proposal; 

 Ensuring that the implementation of project results are not against the strategic interests of 
any stakeholders;  

 Ensure that future investments based on the project results are taken into account prior the 
start of the project;  

 Projects should search for viable solutions in terms of applicability and cost implications, 
and develop real business cases (from inception); 

 Divided business case: the ownership of implementation of project results is not clearly 
defined 

4. Relations with other projects:   

 Avoid duplications, repetitions, overlaps  of research projects (analysis of the potential past 
projects in the area of work) – EWG database is available for further information;  

 Need for follow-up project identified from the beginning of the project; 

 Include a proper input (if necessary) from past or ongoing research projects. 
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5. Proficient management: 

 Ensure that the implementation of the project objectives is reached taking into account 
strategic and financial considerations;  

 Ensure that co-ordination and a common comprehensive strategy are established between 
the different consortia building new projects in a specific domain;  

 Establish clear communication channels and  frequency of exchange within the consortium;  

 Conduct a regular review on post-project progress (possibly electing a project 
responsible/promoter). 

6. Dissemination and exploitation of project results: 

 Clearly define the scope, inputs and deliverables of the project at inception. Specify meta-
goals of projects and develop implementation strategy/ plan (a mandatory critical factor), 
identifying targeted users for dissemination of results;  

 Set-up a Steering Group of experts/stakeholders familiar with context at play, to be in 
charge of advisory aspect and exploitation of results once the project has ended;  

 Plan for knowledge retention and dissemination at inception. 

 

A checklist was developed to be used before submission and during project execution. 

Major aspects include: 

 Sound business case 

 No duplication 

 Market analysis provided 

 Target of proposal and implementation of project results 

 Viable solutions sought 

 Strong consortium 

 Clarification of ownership of project’s results 

 Clear dissemination and exploitation plan 

 Motivation and willingness to continue forward market uptake after the completion of 
the research project 
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Appendix 1 Summary of projects evaluated by ERRAC Evaluation Working Group (2006 – 2015) 

Work Package / Area  
(main) 

Project 

Acronym 
Subject and Scope Coordinator 

Market 

uptake 
FP 

Evaluation 

prepared by 

Evaluation 

Date 

WP01The greening of 
surface transport CALM 

Community Noise Research Strategy 
Plan 

Mr. Helmut List  

AVL List GmbH, Graz (A) 
S 5 Dennis Schut 10/06/2014 

WP01The greening of 
surface transport CALM II Advanced Noise Reduction Systems 

Mr. Helmut List  

AVL List GmbH, Graz (A) 
S 6 Dennis Schut 10/06/2014 

WP01The greening of 
surface transport 

CANTOR 
Enhance the knowledge and 
disseminate information on noise 
pollution. 

Prof.Anders Nilsson - Kungl Tekniska 
Högskolan-Stockholm (SE) 

W 6 Dan Ottenborn 28/01/2014 

WP01The greening of 
surface transport 

CONVURT Control of Underground Vibration 
Mr.Michael Gellatley - London 
Underground Ltd. 

M 5  Andrew Foster    11/09/2007 

WP01The greening of 
surface transport 

CORRUGATION 
Urban Rail Track Corrugation in heavy 
metro & light rail 

Dr.Patrick Vanhonacker - Dynamics, 
Structures and Systems international  
(Belgium) 

M 5  Luisa Velardi  25/01/2008 

WP01The greening of 
surface transport 

EMC-ARTS 
CCS Sub-System: EMC impact on 
Signals 

Prof.Maurizio Mazzucchelli - Centro 
Interuniversitario di Ricerca Trasporto-
Genoa (It) 

W 5  Davide Pifferi  06/07/2010 

WP01The greening of 
surface transport 

GREEN 
Improvements to heavy duty engine - 
automotive and rail vehicles 

Ms. Monica Ringvik-Volvo Powertrain 
Aktiebolag 

W 6  Mark Robinson   19/05/2010 

WP01The greening of 
surface transport 

INFRASTAR 
Surface coating of high stress parts of 
the rail surface 

Mr.Peter Van Klingeren - AEA Technology 
Rail BV (NE) 

W 5  David Fletcher   18/07/2008 

WP01The greening of 
surface transport 

INMAR 
Active Noise Management for road and 
rail applications 

Prof.Holger Hanselka - Fraunhofer 
Gesellschaft zur Forderung der 
Angewandten Forschung E.V. München 
(DE) 

S 6 Dan Ottenborn 07/03/2014 

WP01The greening of 
surface transport 

PROSPER* (not 
EC funded) 

Environmental Assessment for all 
mainline and urban transit Rolling Stock 

Thomas Melham by University of Glasgow 
(UK) 

M   
V. Andriès 
ALSTOM 

11/12/2007 

WP01The greening of 
surface transport 

RAVEL 
Environmental Assessment 
Methodology - All Mainline and Urban 
Transit Rolling Stock 

Mr. Michael Schmmer M 4 
V. Andriès 
ALSTOMt 

11/12/2007 

WP01The greening of 
surface transport 

REPID 
Environmental Assessment for all 
mainline and urban transit Rolling Stock 

Mads Bergendorff (UIC) M 5 
V. Andriès 
ALSTOM 

11/12/2007 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

CarCIM 
CERAMIC Components for the 
Automotive and Rail Sector 

Dr. Tassilo Moritz - Fraunhofer-Gesellshaft 
zur Forderung der angewandten 
Forschung E.V. (FHG) -Karlsruhe (DE) 

W 6 Mark Robinson   28/04/2015 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

CARGOSPEED Road Rail Intermodality 
Mr.Karsten Bruenings - BLG CONSULT 
GmbH (DE) 

W 5 Mark Robinson   19/05/2010 

WP02 Encouraging modal CATIEMON 
Catenary monitoring for interoperable 
cross border operation in passenger and 

Dr.Uwe Henning - SIEMENS AG - Münich 
(DE) 

W 6 
Christophe 

Cheron 
11/09/2007 
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shift and decongesting 
transport corridors 

freight rail transport 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

EDIP Multiplle unit operation of freight trains 
Mr.Salomon Berner - TEKELEC 
SYSTEMES (Fr) 

W 5 
 Christophe  

Cheron  
13/10/2006 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

ERTMS Test 
Preparation Rail 
2.1.1/2.1.5 

Users Specification of the complete 
ERTMS System 

Mr C. Carganico - EEIG ERTMS Users 
Group- Bruxelles (BE) 

S 4     

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

EUFRANET European Freight Railway Network 
Mr.Fei Jiang - Institut National de 
Recherche sur les Transports et leur 
Sécurité (Fr) 

W 4 Karsten Krause  19/06/2006 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

FIRE 
Freight Information on the Railway 
Environment 

Ing.Gino Di Mambro - Ferrovie dello Stato 
SpA (It) 

W 4   22/08/2006 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

F-Man 
Rail Car Asset Management of 
International Freight Wagons 

Prof.Stefano Savio - University of studies 
of Genoa (It) 

W 5   22/08/2006 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

HEROE 
Harmonisation of European Rules for 
ERTMS operation 

Mr.Claudio Traverso - EEIG ERTMS users 
group Bruxelles (BE) 

W 4 Luisa Velardi       11/12/2007 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

HISPEEDMIX 
High Speed Freight on the European HS 
Network 

Mr.Paolo De Cicco - FS SpA - Rome (It) W 4 
 Karsten 
Krause  

19/06/2006 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

IN.HO.TRA Innovative Intermodal Freight Wagons 
Mr.Christoph Seidelmann - 
Studiengesellschaft für den Kombinierten 
Verkehr E.V.- Frankfurt a M. (DE) 

W 5 
Frank 

Michelberger  
08/07/2009 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

INTELFRET Intelligent Freight Train 
Mr.Gheorghe Barbu - Foundation 
European Rail Research Institute- Utrecht 
(NL) 

W 4 Sonal Mitra  11/12/2007 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

LISA 
Light Foam Structures for all transport 
modes 

Mr.Rüdiger Dorner (DE) W 5 Andrew Foster     30/05/2007 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

NEWOPERA Development of Rail Freight Networks 
Consorzio per la Ricerca e lo Sviluppo di 
Tecnologie per il Trasporto Innovativo - 
CONSORZIO TRAIN (It) 

S 6 Dan Ottenborn 29/01/2014 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

OPTIRAILS  
Optimisation of Rail Traffic Corridors via 
ERTMS, etc 

Mr.Maurice Genete -SYSTRA (Fr) S 4 Aurora Ruiz   

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

OPTIRAILS II 
Optimisation of Rail Traffic Corridors via 
ERTMS, etc 

Mr.Michel Leboeuf -SYSTRA (Fr) S 5 Aurora Ruiz   

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

RAILSERV 
Enhancing competiveness of Rail 
Freight 

Mr. Wladimir Segercrantz - Technical 
Research Centre of Finland  (Fi) 

W 5 Luisa Velardi 18/07/2008 
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WP02 Encouraging modal 
shift and decongesting 
transport corridors 

REORIENT 
Seamless international rail freight 
transportation, focusing on up to 10 
trans-European corridors 

Mr.Mario Moya - Ingenieria de Sistemas 
para la Defensa de Espana, S.A. (E) and 
Johanna Ludvigsen TOI 

W 6 Luisa Velardi  26/03/2008 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

SANDWICH 
Lightweight road, rail & marine 
applications of Composites 

Dipl.-Ing.Jochen Zerrahn - Jos. L. Meyer 
GmbH (DE) 

W 5     

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

TIGER  
European Intermodal Rail solution to EU 
ports and road congestion. 

Consorzio TRAIN (I) 
Valerio RECAGNO  

S 7 Dan Ottenborn 07/03/2014 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

TIGER DEMO  
European Intermodal Rail solution to EU 
ports and road congestion. 

  S 7 Dan Ottenborn 07/03/2014 

WP02 Encouraging modal 
shift and decongesting 
transport corridors 

TRACAR Traffic and cargo supervision system 
Mr.Guy Robinson - Mercury 
Communications Ltd (UK) 

W 4 Luisa Velardi     31/01/2007 

WP03 Ensuring sustainable 
(sub)urban transport  

BESTUFS Urban Freight Best practise 
Mr.Hans Hubschneider -  PTV PLANUNG 
TRANSPORT VERKEHR AG (DE) 

W 5 Cristian Ulianov  16/09/2010 

WP03 Ensuring sustainable 
(sub)urban transport  

BESTUFS II Urban Freight Best practise 
Mr.Hans Hubschneider -  PTV PLANUNG 
TRANSPORT VERKEHR AG (DE) 

W 6 Cristian Ulianov  16/09/2010 

WP03 Ensuring sustainable 
(sub)urban transport  

CROSSRAIL Integration of Tramtrain Systems 
Hans-Ole Skovgaard - Scanrail Consult 
Scandinavian Engineers & Planners (DK) 

W 5 Cristian Ulianov  06/07/2010 

WP03 Ensuring sustainable 
(sub)urban transport  

ESCARV 
EMC impact investigation for mainline 
Rolling Stock & Infrastructure Sub-
Systems 

Stefan Schmidt- ABB Daimler Benz 
transportation GmbH (DE)   

W 4 Davide Pifferi 16/09/2010 

WP03 Ensuring sustainable 
(sub)urban transport  

EURFORUM Urban Mobility Research Forum 
Mr.Laurent Franckx - Union Internationale 
des Transports Publics (BE) 

S 6 
Yves Amsler 

Caroline 
Hoogendoorn  

13/12/2011 

WP03 Ensuring sustainable 
(sub)urban transport  

LIBERTIN 
Light Rail Thematic Network: standards 
and testing 

Dr.Eng.Udo Sparmann - Transport 
Technologie Consult Karlsruhe GmbH 
(DE) 

S 5 
Yves Amsler 

Caroline 
Hoogendoorn  

  

WP03 Ensuring sustainable 
(sub)urban transport  

UGTMS 
Urban Guided Transport Management 
System 

Mr.Guy Bourgeois -  Régie Autonome des 
Transports Parisiens 

M 5  Dan Otteborn  
09/03/2006 
07/09/2011 

WP03 Ensuring sustainable 
(sub)urban transport  

UNIACCESS 
Design of universal accessibility 
systems for public transport 

Dr.Javier Urruzola - Grupo Interes 
Accesibilidad Transporte A.I.E. (E) 

W 6 Mark Robinson   27/01/2010 

WP04 Improving Safety & 
Security 

ALJOIN  
Aluminium Jointing for all transport 
modes 

Dr. Giampaolo Vaccaro - D'Appolonia 
SpA- Genoa (It) 

S 5 Mark Robinson   28/05/2008 

WP04 Improving Safety & 
Security 

ALJOIN plus  
Aluminium Jointing for all transport 
modes 

Dr. Giampaolo Vaccaro - D'Appolonia 
SpA- Genoa (It) 

S 5 Mark Robinson   28/05/2008 

WP04 Improving Safety & 
Security 

DARTS Tunnel Technologies for Urban Use 
Mr.Arne Steen Jacobsen - Cowi 
Consulting Engineers and Planners AS-
Denmark 

M 5 Luisa Velardi  24/06/2008 

WP04 Improving Safety & 
Security 

FIT 
European thematic network on fire in 
tunnels 

Mr.Alfred Haack Studiengesellschaft für 
unterirdische Verkehrsanlagen EV - DE 

M 5 Luisa Velardi  27/01/2010 

WP04 Improving Safety & HUSARE Managing the human factor safely in Dipl.-ing. Ruediger Wiedemann - TsV Euro W 4 Luisa Velardi    11/12/2007 



FOSTER RAIL / D6.3 – F01 

Page 23 of 25 

 

Security Multicultural and Multilingual 
environments 

Rail - Köln (DE) 

WP04 Improving Safety & 
Security 

SAFETRAM 
Crashworthy structures for LRVs 
(streetcars & Tram/Trains) 

Eng.Manuel Norton -Bombardier S 5 Andrew Foster   

WP04 Improving Safety & 
Security 

SAMNET 
Safety Targets & Philosophy for 
Mainline Rolling Stock and Infrastructure 
Sub-Systems 

Mrs. Elisabeth Dupont-Kerlan - Institut 
National de Recherche sur les Transports 
et leur Sécurité-France 

S 5 Cristian Ulianov 13/12/2011 

WP04 Improving Safety & 
Security 

SAMRAIL 
Safety Management approach for the 
EU's Railways for implementing the 
European Railway safety Directive 

Dr Swapan Mitra - Atkins Rail Euston 
Travel - London (UK) 

S 5 Cristian Ulianov 13/12/2011 

WP04 Improving Safety & 
Security 

SIRTAKI 
Safety improvement in Road - Rail 
Tunnels 

Antonio Marques  - ETRA Investigacion y 
desarollo SA - ES 

M 5 Luisa Velardi 27/01/2010 

WP04 Improving Safety & 
Security 

TRAINSAFE Vehicle Passive Safety 
Mr Peter Wells,  Advanced Railway 
Research Centre at the University of 
Sheffield (UK) 

M 5     

WP04 Improving Safety & 
Security 

UPTUN Safety in Railway Tunnels 

Mr. Jan Alexander Dekker-Nederlandse 
Organisatie voor Toegepast 
Natuurwetenscappelijk onderzoek Tno 
Delft (NL) 

M 5 Luisa Velardi 27/01/2010 

WP04 Improving Safety & 
Security 

VIRTUALFIRES 

Real time emergency simulator for 
assessing the fire safety of tunnels, for 
training of rescue personel and for 
planning rescue scenarios. 

Mr.Gernot Beer - Technische Universität 
Graz - A 

M 5  Luisa Velardi  27/01/2010 

WP05 Strengthening 
competitiveness 

CAESAR 
Coordination action for the european 
strategic agenda of research on 
intermodalism and logistics 

Dr.Valerio Recagno - Consorzio per la 
Ricerca e lo Sviluppo di Tecnologie per il 
Trasporto Innovativo (It) 

S 6 Giorgio Travaini 06/07/2010 

WP05 Strengthening 
competitiveness 

EUROMAIN 
Train to Trackside Maintenance 
Protocols 

Mr.Gernot Hans - BOMBARDIER 
transportation GmbH  

S 5 Andrew Foster     15/05/2006 

WP05 Strengthening 
competitiveness 

EUROPAC 
Vehicle -infrastructure interaction 
through pantograph-catenary contact 

Mr.Louis-Marie Cleon - SNCF-Paris (Fr) M 6 
 Christophe 

Cheron  
 11/12/2007 

WP05 Strengthening 
competitiveness 

EuROPE-TRIO Traffic optimisation Ing. Pierluigi Guida - FS SpA- Rome (It) W 4 Luisa Velardi 02/10/2008 

WP05 Strengthening 
competitiveness 

EuROPE-TRIP 
Integrated Railway Planning 
Environment 

Ing. Pier Luigi Guida - RFI-Rome (It) W 4 Luisa Velardi      02/10/2008 

WP05 Strengthening 
competitiveness 

EuROPE-TRIS Telematic Railways Information System Ing. Pierluigi Guida - FS SpA- Rome (It) W 4 Luisa Velardi 02/10/2008 

WP05 Strengthening 
competitiveness 

HVB 
High Voltage Booster - Reducing the 
number of sub-stations on lightly used 
lines 

Dr. Marina Fracchia-Università degli Studi-
Genoa (It) 

M 4 
Christophe 

Cheron 
25/01/2008 

WP05 Strengthening 
competitiveness 

INTEGRAIL 
Train and Track Condition Monitoring 
Networks 

Mr.Drewin Nieuwenhuis - Union of 
European Railway Industries (BE) 

W 6 Dan Otteborn 16/06/2014 

WP05 Strengthening 
competitiveness 

PROMAIN 

Enhancing maintenance and 
management of rail infrastructure 
through the application of new tools and 
methodologies 

Mr.Franz Quante-Fraunhofer-Gesellshaft 
zur Forderung der angewandten 
Forschung E.V. (FHG) -Karlsruhe (DE) 

W 5 Andrea Lindner 10/12/2008 

WP05 Strengthening ROSIN Train Bus Protocol Standardisation Mr.Ulrich Schmidt - AEG S 4  Andrew Foster     15/05/2006 
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competitiveness Schienenfahrzeuge GmbH (DE) 

WP05 Strengthening 
competitiveness 

SMITS Catenary monitoring and Diagnostics Dr.Siegfried Birkle - SIEMENS AG (DE) M 5 
Christophe 

Cheron 
25/01/2008 

WP05 Strengthening 
competitiveness 

SUPERTRACK Sustained performance of railway track Mr.Philippe Renard - SNCF (Fr) M 5 
Christophe 

Cheron 
25/01/2008 

WP05 Strengthening 
competitiveness 

Sustainable 
Bridges 

Assessment of huge traffic demand on 
longer lives 

Prof.Ingvar Olofsson - Skanska Sverige 
AB - Stockolm (SE) 

S 6 Andrea Lindner 28/05/2008 

WP05 Strengthening 
competitiveness 

TRAINCOM 

Communication system for telematics 
applications in the railway field, 
integrating the on-board network (e.g. 
TCN), GSM radio links and Internet 
technologies 

Mr.Erich Renner - SIEMENS 
Aktiengesellschaft (DE)  

S 5 Andrew Foster     15/05/2006 
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Appendix 2 Project evaluations by ERRAC Evaluation Working Group within 
Foster Rail project  

 

 

Project acronym Project full title Market uptake 

TIGER Transit via Innovative Gateway Concepts Solving 
European Intermodal Rail Needs 

Strong 

TIGER DEMO Trans-Rail Integrated Goods European-Express Routes 
Demonstrators 

Strong 

CANTOR Coordinating Noise Transportation Research and 
Engineering Solutions 

Weak 

NEWOPERA New European Wish: Operating Project for a European 
Rail Network 

Strong 

INMAR Intelligent Materials for Active Noise Reduction Strong 

INTEGRAIL Intelligent Integration of Railway Systems Weak 

INESS Integrated European Signalling System Medium 

CARCIM Integration of Two-Component Ceramic Injection Moulding 
for Large-Scale Production of Novel Multifunctional 
Ceramic Components for Automotive and Railway 
Applications 

Weak 

CALM Community Noise Research Strategy Plan Strong 

CALM II Advanced Noise Reduction Systems Strong 
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