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Abstract:

This discussion paper describes potential areas for collaboration between Member States and between the EU and Member States, with respect to developing Europe’s Future Internet. A number of relevant themes, funding mechanisms and barriers are outlined in an attempt to stimulate and advance discussions between the various stakeholders involved, including Future Internet Forum Members, Research Councils & Funding Agencies, and EU programme managers.
______________

______________

Editors: 
Willie Donnelly, Kieran Sullivan, Sjoerd Meihuizen, Edina Nemeth, Brian Foley
Contact:
Kieran Sullivan (ksullivan@tssg.org) 

Table of Contents

31.
Introduction

2.
Themes & Content
4
2.1.
High Potential Areas
4
2.1.1.
Underlying/Enabling Technologies
4
2.1.2.
Use Cases & Applications
4
2.1.3.
Pan-European
5
2.2.
Multidisciplinary vs. Technology-only Approach
5
2.3.
Living Labs vs. Testbeds Approach
6
2.4.
Novel and economic business models
6
3.
Cooperation Mechanisms
7
3.1.
Member State Interaction with PPP
7
3.2.
Making Use of Structural Funds
7
3.3.
Basic Research vs. Public-private Research
7
3.4.
New forms of sharing value in projects
7
4.
Barriers & Challenges
8
4.1.
Multiplicity of Research Programmes
8
4.2.
Bureaucracy & Legislation
9
4.3.
Miscellaneous
9
5.
Conclusions
9


____________________________________
1. Introduction

ceFIMS is a Coordination Action which fosters knowledge-sharing via a number of specific actions
, including: supporting the European Future Internet Forum (FIF); establishing an expert Working Group and Steering Committee; and, developing a roadmap towards a Future Internet ERA-NET+.
This knowledge-sharing aims to increase synergies between EU, Member State and regional investments in Future Internet research. ceFIMS is also creating a roadmap for a Future Internet ERA-NET+, and is supporting the engagement of Member States in the Future Internet Public Private Partnership (PPP).
This document attempts to stimulate discussion on Future Internet-related themes, cooperation mechanisms and barriers that Member States may have in common. These potential commonalities were identified by research council and funding agencies representatives, Members of the Future Internet Forum and EU programme managers during the ceFIMS Budapest workshop. Thus, this paper is a bridge towards developing a roadmap which will maximise synergies between Member States (national and regional levels), and between the EU and Member States’ initiatives and investments.
It may be useful to consider the following questions when reading the text:
· Overall:

· Do the three pillars of themes/content, cooperation mechanisms, and barriers provide a sufficient basis for discussions on a Future Internet ERA-NET+?
· Themes/content:

· What additional themes/content could be added?
· Which of those listed should be emphasised? Which are less relevant?
· In what specific areas can participation in an ERA-NET+ add value to Member State initiatives?
· Cooperation mechanisms:

· Are there additional forms of collaboration outside of an ERA-NET+ that should be considered? For example, bilateral projects or joint-programming?
· What are the most appropriate funding mechanisms for collaboration?
· How can Member State-funded initiatives and EU-funded initiatives, including FI-PPP be made more interoperable?
· How can we optimise the use of Structural Funds to achieve Member State and EU Future Internet objectives?
· How do we leverage regional-funded Future Internet initiatives to support national and EU initiatives?
· What could be the practical mechanisms for collaboration? For example, mobility of researchers between Member States.

· Barriers and challenges:

· What barriers to collaboration exist and how could they be overcome?
_____________________________________
2. Themes & Content
2.1. High Potential Areas
The themes and content areas with high potential (to add value and to be realised) break into three categories: underlying and enabling technologies; use cases and applications; and, those whose pan-European appeal renders them high potential.
2.1.1. Underlying/Enabling Technologies

We could usefully revisit the fundamentals of the Internet. This does not necessarily mean a total clean-slate approach, but it does call for a re-examination of primary Internet elements – including security, mobility, languages, etc. Suitable testbeds could be used, in this regard, to jointly investigate enablers (e.g. IPv6) and potential applications (e.g. social networks, home environments, health, new media, etc.).

Generating energy in a more efficient manner to power ICT demands is another area that holds high potential. Such green ICT would complement many of the smart energy initiatives currently in place, where energy distribution and consumption are monitored by autonomous management systems. This green ICT would require collaboration with a number of research disciplines, including materials science, etc.
2.1.2. Use Cases & Applications

A ‘smarter’, more dynamic Internet should be able to adopt and evolve as time progresses. Advances in augmentation, reasoning and the semantic web could lead to programmable architectures that would deliver services-on-the-fly to users. A dynamic approach to contacting applications areas directly (e.g. the oil industry) also offers potential, as do education services – where there is scope to develop digital library content and multimedia platforms.

In general, use cases and applications have different potential and support in different Member States. For example, tourism and health in Spain; bio-informatics and ICT-agriculture (sensor networks) in Latvia; energy, sustainability and climate change in Sweden. The following section, conversely, addresses a number of applications whose pan-European appeal renders them high potential.
2.1.3. Pan-European

A number of specific Member State initiatives could be developed and aligned in a pan-European environment. These include: Germany’s recently rolled out e-identity management system; Hungary’s National Technology Platform, which allows its researchers to engage more easily with their peers in other Member States; Romania’s single sign-on facility, giving access to their e-infrastructure. Networked, open data also has potential, but it must be in an interoperable format to advance current data-sharing efforts.

Europe’s diversity presents a number of high potential areas. Standards, for example, could be developed and robustly tested across Europe’s heterogeneous landscape. The diverse expertise available across different Member States’ Science Agencies could also be taken advantage of, should the EU and/or other Member States require specific consultation. Furthermore, having a large number of Member States means there is potential to develop several small clusters of Member States who could work together on pilot initiatives and subsequently report on what issues (barriers, time-scales, objectives, mechanisms, etc.) might need to be resolved at EU level.
2.2. Multidisciplinary vs. Technology-only Approach
The EU 2020 Digital Agenda, with its commitment to reducing the digital divide, provides the background to the multidisciplinary aspect of this potential collaboration theme. Care must be taken, however, to balance technology-driven and user-driven developments, since too much consultation may lead to inertia and the loss of competitive position. Indeed, a number of Member States express primary interest in technical advances such as infrastructures, testbeds, routing, etc.

Additionally, involving users in a multidisciplinary approach can be difficult. To this end, a non-hierarchal, user-centric framework might be useful. Such a framework could give rise to a two-way interaction between providers and users, and would circumvent traditional approaches, where rigid domains restrict innovation. Agile development, for example, could be examined in this regard since it would iteratively take account of user needs.

Finally, a multidisciplinary approach should encompass sociological culture barriers, ethics, sector-specific applications and horizontal applications. These are rarely addressed in unison, however, and there is opportunity here (for SMEs) to develop business models to fill this gap.
2.3. Living Labs vs. Testbeds Approach

More information is required on current testbed infrastructures available across Europe. The recently started INFINITY PPP project is addressing this gap in knowledge and it will present its findings in due course. There is a school of thought, however, that says we should actually move away from testbeds (in isolation) and consider the Internet a living labs testbed itself. This approach would help involve users and could test the market to identify barriers. Testbeds can again be restrictive or limited in this regard, and, therefore, a living labs approach might better support innovation and new businesses.

Parallels exist between this potential collaboration theme and the ‘multidisciplinary vs. technology-only’ theme. While a multidisciplinary approach is generally advised, there will be some issues that will only be resolved through technology. Likewise, while a living labs approach may be the ideal in many instances, issues will still arise where testbeds will provide the solutions.

Note however that Europe has a natural advantage with regard to any living labs approach, since it comprises a large number of heterogeneous users.
2.4. Novel and economic business models 
Novel business models are required to fulfil pan-European potential and move it beyond the domain of Governments and public bodies, both at national and at pan-European level. There is a need to open to market funded initiatives and technology systems under development, in order to constructively advance through the pilot phase and on to the everyday usage. Novel, flexible market- and services-oriented mechanisms need to feed into novel business models. These business models should be able to integrate all parties and values of different nature involved in the networked transactions. They should also stimulate openness in the applications market for attracting investment.

For example, smart city projects typically involve a series of new services generated from the large-scale open networks developed. New business models should, thus, be structured in line with that novel structure of data and value transactions. This discussion is to be integrated as a critical component in the effort of taking the most benefit out from complementary and synergetic national Future Internet activities.
_____________________________________

3. Cooperation Mechanisms
3.1. Member State Interaction with PPP
Though the PPP projects have only recently started, each Member State is monitoring their progression. Openness is a keyword, and Member States expect their interaction with the PPP process to evolve as the projects make progress.
3.2. Making Use of Structural Funds

Using structural funds for ICT research is a recurring topic. One suggestion to achieve this is to ear-mark a portion of structural funds and then establish appropriate metrics to monitor the use of same. For example, metrics could include: number of new start-up companies, number of PhDs trained, type of products developed, etc. This approach may require EU-level direction, however, and could see the setting up of a pilot national strategic project for ‘Future Internet Structural Funds’.
3.3. Basic Research vs. Public-private Research
Some Member States have two separate research funding agencies: one for basic research and another for closer-to-market projects. Additionally, some funding agencies for basic research do not set rigid research priorities (outside of general smart-transport, smart-cities, smart-grids objectives), but rather set national programmes. This allows them to remain open and react faster to changes in commercial technology advances. In this regard, Strategic Research Agendas are becoming less relevant than Research Roadmaps.

Basic research may no longer be a goal in itself, but it may be an enabler for new knowledge and, hence, new technology innovation. The challenge remains to convert research into new business. Ultimately, an appropriate balance must be found between basic and public-private research – depending on where priorities/funding lie.
3.4. New forms of sharing value in projects
Companies, public institutions and universities are undertaking Future Internet projects in diverse contexts, exploring different angles and thus achieving different types of results. There are various kinds of intangible assets that could be shared with increased value to partners besides the common exchange mechanisms defined for tangible assets. In fact, if tangible results area easily accountable, for addressing intangible assets such as knowledge and ideas, which are a strong component in the new networks that are being established, non-financial transactions must be considered.

Possible non-financial transactions include providing value back to the Member State and generating knowledge from within the project itself (e.g. sharing IPR, influencing standards and regulatory frameworks, sharing testbeds and pilots, sharing Knowledge and experience,...). New forms of sharing value in common activities should be streamlined, and the correspondent accountability is critical for leveraging the benefits to take out of common activities at European level.
_____________________________________
4. Barriers & Challenges
A number of barriers and challenges must be addressed to realise pan-European cooperation models. Specifically highlighted at the ceFIMS workshop in May, 2011, were the following:

4.1. Multiplicity of Research Programmes 
Many Member States have launched national initiatives on the Future Internet (research programmes, technology platforms, interest groups, etc.), demonstrating their activity on a crucial theme for the future of European competitiveness. This multiplicity of different national and regional initiatives is an opportunity to add value to Future Internet pan-European initiatives on the basis of complementarities and synergies. Benefits and efficiency could, thus, be increased if those initiatives cooperated more closely.

Europe’s strength lies in its diversity. Care must be taken though to maximise individual national efforts by promoting cooperation at European or bilateral level. Structured coordination is an opportunity to ensure Europe optimises and adds value to its funding and implements complementary and coordinated approaches in targeted areas. Consolidated infrastructure may also result from such coordination.

A lack of dissemination can lead to a number of potential challenges posed to collaborative development, including:
· Member States not seeing value in trans-national collaboration;
· Poor visibility of EU projects and achievements in Member States and vice versa:  such awareness could allow Member States to focus on niche areas which complement larger, EU-wide work (e.g. create applications to work on EU-wide platforms);
· Perception of a lack of coordination between EU research and Standards and the USA, Asia;
· Perceived gap between top-down, regulated R&D and grassroots activities.

A formal mechanism to feed research outputs from Member State programmes into the EU framework could help address shortcomings in dissemination. Similarly, a common language or set of definitions could increase data-sharing across Europe.
4.2. Bureaucracy & Legislation
To increase research collaboration, a number of bureaucratic and legislative issues must be addressed. Some more obvious issues include cross-border data-sharing agreements and Intellectual Property Rights (IPR). Also, in some instances, regulation time-scales are mismatched with technology developments, meaning that regulators cannot keep pace with (and therefore cannot introduce) new technologies when they appear.
4.3. Miscellaneous
Assorted barriers to the development of Europe’s Future Internet include:

· A lack of domain expertise in specific instances: this presents an opportunity for a multidisciplinary approach. A mismatch sometimes exists also between domain expertise and decision-makers.
· Cost of network access: this can be prohibitively high and thus, impede research.

· Future budgets not guaranteed: agreement often only exists on specific research themes, but not on the term/availability of the required funding.
_____________________________________

5. Conclusions
This discussion paper describes preliminary European Future Internet research issues, with respect to potential joint-initiatives and -investments between Member States, and between the EU and Member States. The themes, funding mechanisms and barriers listed above can act as a basis for advancing discussions between the various stakeholders involved, including FIF Members, Research Councils & Funding Agencies, and EU programme managers.
Particular thematic discussion points include revisiting primary Internet elements like security, languages & mobility, generating green ICT energy, extending the semantic web & augmentation, developing specific Member State initiatives on a pan-European stage, and taking advantage of Europe’s diversity to advance Standards. Member States may also find common ground in their approach to Future Internet development. Some favour a multidisciplinary style while others concentrate more on technology advances. Similarly, some Member States prefer a living labs approach as opposed to a testbed approach. These choices are not mutually exclusive and varying degrees of emphasis may provide opportunities for collaboration.

The recently started PPP projects also provide potential for cooperation between Member States and the EU. Though it is early in this new PPP process, each Member State is monitoring its progress, with some already trying to identify topics in the use case projects that might relate to their own areas of interest. An additional area for potential collaboration could be the use of Structural Funds to complement other streams of research funding. Member States may also find they have similar views on basic versus public-private research, and on whether research priorities or research roadmaps better suit their needs.

Barriers and challenges to developing a Future Internet in Europe are varied. They range from the multiplicity of research programmes to various legislative issues such as cross-border data-sharing agreements and Intellectual Property Rights. Improved dissemination of research results and achievements could also remove potential barriers to greater cooperation between Member States.
ceFIMS invites feedback and consultation on the discussion points raised in this document. All comments and opinions will feed directly into the ceFIMS roadmap.
Send submissions, no later than 16th Sept., to ceFIMS Project Manager:
Kieran Sullivan
TSSG - ArcLabs Building,

WIT West Campus,

Carriganore,

Waterford,

IRELAND.

P: +353-51-302915

E: ksullivan@tssg.org
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