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Executive Summary
For FIRE, future collaboration within and between FIRE projects and between FIRE and the
wider Future Internet community is an important component for the development of a
sustainable FIRE ecosystem towards 2020. One key task for the AmpliFIRE Coordination and
Support Action is to define and conceptualize future FIRE collaboration models and to start
up actions for implementation. This document is the result of AmpliFIRE’s analysis of the
collaboration models within existing FIRE relations and among other Future Internet
initiatives to pave the way for the future and start implementing the collaboration vision.
As part of this process the AmpliFIRE team has performed interviews with a number of
representatives from existing collaborations. The interviews have served to identify
improvements in collaboration in the short- and longer- term, as well as to identify
collaboration gaps and lessons of relevance for the future. Furthermore, key stakeholders have
been invited to workshops to share their experiences and ideas for future collaborations. A
specific action has been to investigate industry actors experience and ideas for future
collaborations through individual interviews. We can highlight the following findings:
•

There is a fairly even distribution among universities and institutes participating in the
FIRE portfolio, but industry and SME participation is limited and mainly reached via
Open Calls.

•

The FIRE collaboration is generally based on strong tie relationships where the core
groups of members have a common goal.

•

The FIRE community is for the collaborating partners a unique, non-imitable resource due
to its dynamic character and continuous development of value creation opportunities.

•

Diversity in collaboration and benefits represents a strategic portfolio to continuously
create and capture opportunity potentials.

•

From interviews and the analysis of current FIRE collaboration models, we have
identified a high complexity for collaboration and that there is no unified model for
collaboration within and with FIRE.

•

Collaboration models beyond the life-time of the FIRE projects exist and the brokerage
model between user community (represented by EIT ICT-Labs) and the testbed provider
community is an evolving cooperation model.

•

There are different collaboration models for different testbed initiatives (SmartSantander,
BonFIRE, etc) and models for “federation of federations” (Fed4FIRE).

•

For industry and SMEs it is not evident what FIRE can do for their business and this leads
to a limitation in collaboration interest.

•

The issue of sustainability of the FIRE testbeds is a crucial aspect for collaboration raised
by different actors; industry, SMEs and FIRE bi-lateral relations.

•

To increase the attraction for FIRE collaboration by the extension of complementary
partners to the traditional ICT actors e.g. customers and users, is a suggestion from both
industry and SMEs.

•

One of the key challenges, especially for collaboration with industry and SMEs is that
there must be a set of communication tools and mechanisms that can adapt the “language”
and the “message” to audiences often consisting of quite diverse groups (industry vs
research vs SMEs).
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From existing bi-lateral relations we find interesting potentials and ongoing developments to
increase the collaboration. The complementarities between initiatives and identified win-win
scenarios are starting to become more concrete and actual implementations of collaboration
models are taking place. These are examples of Gold Mines to capitalise upon for the FIRE
Ecosystem towards 2020. Below, we list the recommendations for the implementation of
FIRE future collaborations based on the findings from the current status and future visions:
1. Identify value opportunities that are still unused, or underused.
2. Align the future FIRE service offer portfolio with future requirements from different
actors and initiatives (FI-PPP, 5G-PPP, GÉANT, EIT-ICT Labs, Smart Cities, Internet of
Things, industry and SMEs).
3. Reach actors beyond the existing established partnership.
4. Move from strong ties to also include loose ties relations.
5. Recognize collaboration opportunities in a wider community.
6. Get to know the users of the technology in current FIRE collaboration.
7. Establish a management strategy for the FIRE collaboration model portfolio.
8. Extend the FIRE ecosystem with users and customers.
9. Establish and sustain channels for testbed exploitation and use for SMEs and large
industry including support mechanisms.
10. Initialize multi-lateral relationships for collaboration between different programmes and
initiatives.
Practical next steps are to enhance and realize collaboration between FIRE and evolving bilateral relations including EIT ICT Labs, Smart Cities, GÉANT, FI-PPP, industry and Living
Labs. This ongoing work includes the recognition of opportunities and joining of forces for
formalizing the next steps according to identified synergies. In parallel, FIRE should explore
new opportunities and new forms of cooperation with other actors and communities.
Identified future opportunities are, among others, 5G-PPP, societal initiatives, resource
efficient ICT and to strengthen further the FI-PPP relations. Altogether, this will require
aligning the future FIRE service offer portfolio with future relations.
Finally, for any collaboration, one challenge is the formalization of an exchange structure
enabling long-term collaboration. This includes formalizing contracts and the implementation
of integration mechanisms. Such formalized exchanges also require prerequisite resources
supporting sustainable development, as well as models for the governance of the
collaboration.
However, any collaboration process will start with discovering what each partner brings to the
collaboration and identifying the “win-win” opportunities, then envisioning how to build up
the exchange and to design and develop the collaboration model action plan. The FIRE
collaboration vision beyond 2020 will require to be linked with - and to influence - the future
strategic directions of FIRE and the future FIRE scenarios – Testbed-as-a-Service,
Experimentation-as-a-Service, industrial cooperative, resource sharing collaboration, the
social innovation ecosystem and other – as yet unexplored – opportunities.
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1. Introduction
1.1 Background and objective
The FIRE ecosystem consists today of a portfolio of projects and partners with the aim to
support experimentally driven R&D in the domain of the Future Internet. More specifically,
FIRE is a multidisciplinary research environment supporting the investigation and
experimental validation of highly innovative, revolutionary ideas for new technology and
service paradigms.
The FIRE initiative was initialized under the FP6 and has throughout its lifetime supported a
number of collaboration projects developing large-scale testbeds and federations of testbeds.
These testbeds serve experimentation covering several different emerging Internet domains,
such as new networking paradigms, cloud computing, IoT, social and networked media. On
top of these testbeds there are experimentation driven projects (STREPs) making use of the
experimental facilities as well as contributing to the evolution and extension of the overall
FIRE ecosystem. The testbed users are also coming from Open Calls that have been launched
by the Integrated Projects (IPs) to attract experimenters. Some testbeds have also attracted
“external” users from outside the FIRE project instruments but there is still a rather limited
base of such user-groups. In addition, there are ongoing Coordination and Support Actions
(CSAs) to facilitate collaboration and community building activities among different actors
such as SMEs, EIT ICT Labs (which will change its name to EIT Digital during 2015) and the
Internet Science community.
A large integrated project Fed4FIRE was started in October 2012 with the main objective to
deliver facilities to the FIRE experimentation communities by federating them in a demanddriven common framework.
Finally, in the beginning of 2015, five new H2020 funded projects started under the FIRE+
objective: FIESTA, Monroe, OrganiCity, Rawfie and WiSHFUL. These are all Research and
Innovation Actions including facilities for IoT, mobile broadband, Smart Cities
experimentation, robotics, and wireless systems and solutions, respectively.
The work within AmpliFIRE Task T3.1: Development of FIRE Collaboration Models is
intended to:
•

Serve the existing and future FIRE facilities in the process of developing collaboration
models for longer term sustainability and becoming more oriented towards customer/user
demands as well as market demands.

•

Understand existing and emerging collaboration structures by addressing current projects
in FIRE and related projects within FP7-ICT, CIP pilots and H2020 initiatives, in order to
enhance FIRE future collaboration models.

•

Identify collaborative networks and the opportunities for value creation generated across
different levels of collaboration (regional, national, international) and between different
actors in the emerging Future Internet experimentation landscape (FI-PPP, EIT ICT Labs,
GÉANT, Living Labs, Smart Cities, 5G-PPP, etc.).

This deliverable has been produced by Task T3.1 and presents collaboration models for the
exploitation and sustainability of FIRE facilities within a setting of evolving FIRE research
and innovation ecosystems including collaboration opportunities with FI-PPP, GÉANT, EIT
ICT Labs, Living Labs, Smart Cities, 5G-PPP, etc., with a mission to extend to other
initiatives and user groups.
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1.2 Structure of the report
The document is organised in the following sections to address the current state in FIRE
collaboration models, to define a FIRE collaboration vision for 2020 and to pave the way for
the future and the implementation of the collaboration vision.
In section 2, the existing FIRE collaboration models are described including the examples of
i.Lab.t, BonFIRE and SmartSantander as well as the evolving Fed4FIRE collaboration model.
Section 3 looks into the current state of FIRE collaboration with other Future Internet
initiatives and collaborative networks; EIT ICT Labs, FI-PPP, 5G-PPP, GÉANT, Smart Cities
and Living Labs.
Section 4 reports on the results from interviews with industry representatives on their
experience from FIRE collaboration (if any) and their suggestions for the future. The section
also includes highlights SME demands related to using FIRE facilities, mainly based on work
of the FUSION project.
In section 5 the deliverable includes new and emerging opportunities for collaboration among
a diverse set of potential relationships, the IoT community, actors addressing societal
challenges, regional initiatives, ETPs and the emerging Big Data PPP.
In section 6, recommendations and collaboration plans for specific relationships are defined.
Finally, section 7 includes a short summary of FIRE sustainability models, ending in section 8
with some conclusions and recommendations for the implementation of future FIRE
collaboration models.
Several separate annexes contain additional materials:
•

Annex 1: The Repertory Grid methodology and Social Network Analysis.

•

Annex 2: Defining collaboration models.

•

Annex 3: Investigation – Current FIRE Collaboration models.

•

Annex 4: Guide for interviews to identify future collaboration opportunities between
FIRE and industry.

•

Annex 5: Collaboration model framework to describe FIRE best-practices.

•

Annex 6: GÉANT for FIRE (+).

•

Annex 7: FIRE approaches to sustainability in 2012-2013.

A separate White Paper on FIRE Collaboration Models provides an extended summary of the
results, conclusions and recommendations of the D3.1.

1.3 Relation to other deliverables
This D3.1 relates to several other AmpliFIRE tasks and deliverables. The D1.2 FIRE Future
Structure and Evolution provides an important foundation for the D3.1 as regards its analysis
of the FIRE ecosystem evolution. A main relation exists with T3.2 FIRE Service Offer
Portfolio where service offerings and collaboration models constitutes a major element. The
T3.2 in turn is connected to T2.1 FIRE Capabilities and Resource Analysis and to T2.2
Experimenter Demands for FIRE Facilities. Since the sustainability issue (see section 7 and
Annex 7) is of importance for collaboration models, the D3.1 is naturally linked to D1.1 FIRE
Vision and Scenarios 2020.
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2. Existing FIRE Collaboration models
2.1 Introduction
A first step for defining the FIRE collaboration vision for 2020 was to identify and analyse
the current collaboration models and get insights from stakeholders for the future. To do so,
data has been gathered from five different main sources:
1. Repertory grid interviews with representatives in existing FIRE collaboration.
2. Social network-analysis of existing FIRE collaboration.
3. Identification of some existing FIRE collaboration models in details – FIRE existing
good-practices interviews.
4. Interaction with FIRE bilateral relations.
5. Interviews with industry actors.
Collaboration in FIRE is a process in which more or less independent and interdependent
partners interact through formal and informal negotiation. These FIRE partners jointly create
rules and structures that govern the relationships between the partners. Achievements
expected from the collaboration include technology transfer for the development of new
technologies and services, knowledge transfer for acquisition of new competencies, and
competitive advantages for the individual organization (Annex 2 includes more details on
collaboration models).
FIRE collaboration towards and beyond 2020 is an essential perspective for sustainability,
and the work of T3.1 is closely linked to WP1 objectives on the vision for the FIRE
ecosystem as well as with the development in T3.2 on the future FIRE service offer portfolio
and its role within collaboration models.
Below, we summarize the key findings, including several identified bottlenecks. The findings
are based on interviews with 13 different FIRE actors including testbed providers, users,
developers and integrators. Methodologies used for capturing insights were the repertory grid
methodology and social network analysis. In total, 67 examples of collaborations have been
described by the respondents. In Annex 1, the methodologies repertory grid and social
network analysis are described in more detail, and Annex 3 includes the framework used for
the repertory grid interviews.

2.2 Collaboration model characteristics and values achieved
The FIRE community is, for the collaborating partners, a unique, non-imitable resource, due
to its dynamic character and continuous development of value creation. The FIRE value
networks include a diversity of beneficiaries who fulfil different roles, such as technology
providers, experimenters, customers and other. These actors own or manage “assets” such as
FIRE testbed facilities, facilities of other projects, user community resources, open data,
know-how and technologies. All are part of the FIRE ecosystem that is enabled by
collaborative and open innovation networks.
Values achieved from collaboration are mainly because of the dynamics and diversity in
FIRE. Concrete examples mentioned in the interviews include:
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•

FIRE’s competences, equipment and skills that we don’t have and we can offer
competences, equipment and skills complementing them and thus also adding value to
them.

•

Increasing the barriers to imitation through the development of a strong ecosystem.

•

To achieve the goal of sustainability, continuous reinvestment, especially in the intangible
sources of innovation (such as tacitness and complexity in skills, resource interaction, and
specificity of assets).

•

Development of a portfolio of a large number of different types of projects for enabling
more innovation and for dealing with risks. Not all eggs in one basket.

•

The collaboration shows that there is a lot of potential for future success in terms of new
innovation and the exploitation of testbed services.

•

FIRE provides potentials for the development of single access points and shared market
window for exploitation and offerings of use of the testbed facilities.

•

Heterogeneity in offerings by different collaborating partners.

For testbed providers, the value from collaboration is to improve the facilities and to improve
the number of users of the facilities. Although the testbed technology is mature there are few
actual paying customers at this date. There is, however, a large number of non-paying users as
customers of the facilities, for instance other research projects, using the technology. These
users provide value for the development of the testbeds and the improvement of the testbed
facilities and services. Users also provide real-life needs and bring valuable feedback about
the offerings, thereby enabling further development.
The benefits of FIRE collaboration are related to efficiency in the customer/user organization,
in terms of providing potentials for improving productivity and quality in the customers’
production of services/products and thus also in connection to an efficient use of the resources
available, e.g. through decreasing the time of the production process and gaining access to
large-scale testing that would not have been possible to carry out by themselves or would
have been much more expensive to carry out, since an investment in infrastructure would
have been needed.
The benefits are also related to improvements in the customers’ effectiveness and are
expected to increase the customers’ opportunities in a longer-term perspective e.g. through
gaining access to an experimentation environment and through the launching of new
services/products. This is also connected to the customers’ ability to meet the needs and
requirements of their customers in the next step.
The collaboration through the developed network of testbeds, users and providers increases
the global collaboration between relevant stakeholders, promotes experimentally-driven
approach in future Internet research and intensifies the usage of experimental facilities,
ultimately speeding up the development process of new systems and services.
Finally, collaboration provides opportunities for the identification of new collaborations in
European and other international initiatives of interest to collaborating partners within FIRE.
Such initiatives have already been identified and are also expected to be further identified in
the future.

2.3 Organizational characteristics
Fig. 1 shows the distribution of one type of classification of the partners within the FIRE
collaborations on October 2013: universities, institutes and companies.
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FIRE (October 2013 – before Call 10) consisted of 291 different actors1
There was a fairly even distribution among the universities and institutes participating in the
projects (Figure 1). Most actors came from Spain, Germany and the UK.

Universities (37%)
Institutes (32%)
Companies (28%)
Networks (3%)

Figure 1: Descriptive analysis of type of organizations in FIRE projects (November 2013)

FIRE internal collaboration was led by 20 research organizations
At that time, the collaboration within FIRE included 20 actors playing a central role and
constituted strong ties between FIRE players. These 20 actors were identified via a social
network analysis including all actors in FIRE projects in November 2013. This group of 20
actors included mostly universities and a smaller group of research institutes. From an
analysis of the strong ties relations in the FIRE collaboration model we find the following:
•

The collaboration models have been developed over a number of years.

•

The core groups of members have a common goal.

•

The members know one another well and know what other actors in the group can
contribute and what to expect from other actors.

•

Trust between members has continuously been developed through years of collaborations
in different projects.

•

Legal agreements among members have started to be formulated.

•

Information is rapidly diffused within the collaborating group, based on strong ties where
long-term relationships have been developed in the group.

1

Source: Partners of the following FIRE projects (CONFINE, BonFIRE, SmartSantander, CREW, OFELIA,
TEFIS, Conect, Convergence, EULER, HOBNET, LAWA, NOVI, Scampi; SpitFIRE, 3D LIVE. ALIEN, CITY
FLOW, Clommunity, EAR-IT, ECO2Clouds, Evarilos, Irati, OFERTIE, RELYonIT, Social&Smart, STEER,
FireStation, AmpliFIRE)
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If we compare the state in the portfolio2 on December 2014, we can learn the following:
•

The strong ties relationship is continuing and most of the partners in the core group in
2013 are still active in different projects in 2014.

•

FIRE is still mainly a partnership among universities and research institutes.

•

Some of the large industry partners in 2013 are no longer in any project but there are some
new ones.

•

The number of SMEs in the partnerships is still very limited.

•

The number of non-European partners has increased, probably due to the target of specific
Calls for collaboration with e.g. China and South-Korea.

2.4 Barriers for collaboration
The barriers for collaboration are both high and low
From the repertory grid interviews, we have found projects with both high as well as low
barriers for collaboration. High barriers to collaboration involve complex technology and
complex products and tests. Low barriers relate to easy access between partners. As one
partner said: “Most people understand” (the technology and how to use the technology). To
overcome high barriers, some projects give “hands-on support”: As one FIRE partner said;
”We need experts on our side to hold their hands. Business model, more innovation in planet
machine, it was simpler to bridge the gap between their ideas, the software they built and the
test, we always had to have an expert, how to apply, expert sit with them, what was the issues,
we found a lower degree of user involvement, we had to address a lot of issues”. From
interviews and analysis of current FIRE collaboration models we can envision high
complexity for collaboration and that there is no unified model for collaboration within and
with FIRE. This also highlights that there is - and will be - different needs for collaboration to
be addressed when establishing future collaboration models.
Some comments from the interviews that portray some of the complexity in current FIRE
collaboration are:
“XX is an infrastructure project that is based on the visualization – the basic principle is
simple. But there is a difference in complexity of technology and the difficulties of using it.
The visualization technology is not complex itself. What is more complex it is the control
plane, how you use it increases the complexity”.
“Different labs are more complex in the sense that it did not all allow the same operative
systems in the virtualization environment“.
“Local islands want to connect together in internet routing, I would see that by itself
technology it is simple and effective, but not easy to deploy. There are constraints made by the
provider. Not easy to implement“.
“Actually all of the projects are not trivial to use. “

2

Source:Partners in the following ongoing projects (Dec 2014): CONFINE, CREW, Fed4FIRE, FELIX-EU.
FLEX, SUNRISE, 3D-LIVE, Clommunity, Evarilos, FORGE, IoT Lab, MOSAIC 2B, RELYonIT,
SMARTFIRE, Social&Smart, TRESCIMO, AmpliFIRE, CeFIMS-CONNECT, FUSION, EU-CHINA, CI-FIRE
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2.5 Identified bottlenecks from interviews
Below we list some of the bottlenecks related to current FIRE collaboration coming from
interviews with FIRE actors:
•

There is no FIRE legal entity except of the individual projects.

•

The commercial aspects of FIRE: FIRE is not acting under commercial terms at the
moment.

•

Lack of FIRE sustainability beyond projects – what happens with the facilities when the
project ends?

•

Revenue models and investments – how to keep up the need for further investments in
facilities?

•

The testbed complexity and the lack in “ease of use”.

•

The testbeds behind the projects are not visible outside the projects – what are the assets
for collaboration?

•

Lack of industrial partnerships, due to a limited number of industrial partners.

•

IPRs and legal constraints.

•

Lack of unified access-mechanisms – different access-policies for different facilities.

•

There is a need for stronger scientific coordination between the projects.

•

FIRE revenue models for the future based on the knowledge generation potential of FIRE.

•

FIRE’s benefits for the society is difficult to explain and justify for a general audience.
The perception is that projects try to publish in refereed journals and at conferences. There
is a long way to go to explain this to the general public, as the issues are very technical
and not easy to connect to impact of the research for normal life.

•

FIRE should be closer to the real users.

2.6 Examples of existing collaboration models
Within the FIRE portfolio are some examples of collaboration models that show the diversity
in the current state. What unifies them is their ability to be sustainable beyond the project
lifetime. In this section we highlight three of them; iMinds iLab.t, BonFIRE and
SmartSantander. The framework in Annex 5 was used as a baseline to describe these existing
collaboration models.

2.6.1 The iMinds iLab.t collaboration model3
iMinds iLab.t is a testbed facility located in Ghent, Belgium. It started in 1993 as part of
Ghent University and has since been very active as a testbed infrastructure in regional,
national and international co-operations. iLab.t was established in 2004 as a facility within
iMinds (at that time called IBBT). The overall mission of iMinds is to “create a lasting and
positive impact on society through innovation in ICT”. The iMinds iLab.t testbeds are
involved in various EC-supported collaboration initiatives, among them Fed4FIRE, CREW
and BonFIRE under the FIRE-programme as well as being a partner in the FI-PPP

3

Based on an interview with Stefan Bouckaert, business developer at iMinds and responsible for iLab.t partner
relations.
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cooperation (the XIFI project). The iMinds iLab.t testing facilities host multiple state-of-theart technical testbeds and advanced testing equipment and can be operated on-site in Ghent
and also in many cases remotely.
iLab.t´s key offerings include experimentation environments, hardware, measurement
equipment and the software tools needed to develop ICT innovations, and/or test performance
and service quality. Furthermore, the iLab.t staff and researchers at iMinds are assisting in
search for new ICT products, applications and protocols throughout the entire development
and performance evaluation cycles. The testbed also allow the possibility to connect
additional (third-party) equipment and/or integrate third party software.
The main actors in the collaboration are the researchers at iMinds including students (PhD
and Master students), local SMEs and start-up companies and industry, all mainly from
Belgium but not excluding international relations. The collaboration also includes public
bodies for example the Healthcare sector as users of the testbed infrastructure and its services.
Finally, the Flemish government is an important partner for iMinds, and thus also indirectly
iLab.t, from their long-term relationship, including investments and funding.
The collaboration is facilitated around different projects: regional, national and international,
and in these projects partners are forming the iLab.t value-network including the following
actors:
•

Experimenters: IT-developers in SMEs, industry and public organizations and researchers
at iMinds and in other research organizations.

•

Investors/sponsors: regional, national and international actors.

•

Developers/integrators: mainly staff from iMinds but also other national and international
research organizations.

•

Service-providers: iMinds staff to support experimentation.

•

Free contributors/3rd parties: these include Open Source communities and external
partners in mainly EC funded cooperation.

Through this “project-mechanism”, iLab.t fosters sustainability in an incremental way as
projects contribute with different values such as infrastructure, tools, methods, know-how,
etc. The project-mechanism creates the viability.
The main incentives to be a partner of the iLab.t. collaboration are:
•

For researchers: the access and use of the infrastructure as assets for their research, to get
into new collaborations and finally to get things done when it comes to experimentation.

•

For companies: to get access to knowledge and equipment they don´t have themselves and
to save efforts and time in experimentation.

•

For the investors, in this case (indirectly) represented by the Flemish government: to have
iMinds as a provider of research excellence to support jobs and growth.

To support the collaboration there are some key financial instruments in place:
•

•

“SME Wallet”: this is an instrument provided by the Flemish government to fund SME
access to research support. iMinds is one of the accepted providers and the SMEs only
have to fill in a form, get acceptance from iMinds for the request and then the funding for
testbed service-provisioning is granted to iMinds by public funds.
Project funding: different national and EC funds are used to support testbed access and
development. One very useful project-funding instrument is ICON. ICON is the
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•

•

mechanism through which iMinds distributes its own budgets meant for supporting
interdisciplinary, demand-driven projects. In ICON projects, iMinds researchers are
brought together with commercial stakeholders to lay the foundations of future products
and services; More information is available via http://www.iminds.be/en/research/start-aproject/icon
Innovation-support funding and grants in Flanders via IWT (the government agency for
Innovation by Science and technology, helping Flemish companies and research centers
with completing their R&D projects through funding, advice and networking
opportunities) and FWO (a Flemish national Public Utility Foundation supporting
fundamental scientific research, international cooperation and equal opportunity).
And finally funding directly from individual users (SMEs and industry) to get access to
the facility and the experimentation support.

In Figure 2 the iLab.t Collaboration model canvas is summarized.

Figure 2: Summary of the iLab.t Collaboration model Canvas

To manage collaboration there is a lightweight structure in place: firstly an experimenter
contacts the partner-relation representative (called the intermediator in the context of this
deliverable) to discuss and negotiate the request. This intermediator formalises the offer and
negotiates with iMinds staff if specific support is needed. There is a template to be used and
the process from request to initial contract proposal (and best case also signing) is normally
dealt with within a week. If needed, iterations of this proposal can happen very fast. With
SMEs the service execution is often of smaller scale and shorter while cooperation with
industry may require more efforts and more time (e.g. because of discussions between legal
departments).
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To reach out to new partners iMinds uses Innovation Centers as marketing partners and also
the Business and innovation team at iMinds plays a marketing role in the collaboration. For
governance iLab.t is an organization within iMinds under the Future Internet (soon to be
called Internet Technologies) Department. Overall governance is formally by the iMinds
Board of Directors.
From the long experience that exists within iLab.t some lessons have been learnt when it
comes to collaboration models:
•

The need for flexibility: the current model is depending on flexibility in the organization
to give support and to handle request from external partners.

•

Time: collaboration actors from industry want support as soon as possible.

•

Man-power is a very critical factor in testbed operation.

•

Diversity in culture: testbeds are platforms for collaboration between industry and
research and in their core they have different mindsets.

•

And finally: TRUST. This is the key for collaboration.

What can we learn from iLab.t with regards to FIRE future collaboration?
•

iLab.t has managed to establish a value-network of multiple groups of stakeholders:
researchers, SMEs, public bodies and the government.

•

There is a management-structure in place for governance and an “intermediator” to
negotiate requests.

•

To support the collaboration there are some key financial instruments in place.

•

There is a mixture in the revenue-steam by the “project-mechanism” used to foster
sustainability in an incremental way, by contributing with different values such as
infrastructure, tools, methods, know-how, etc.

•

TRUST among partners is key for collaboration.

2.6.2 BonFIRE collaboration model
BonFIRE was a large scale experimental facility for performing cloud-based research. Cloud
computing was marketed as a commodity resource, that is, its users care little about how it is
provisioned or works; they simply require the resources on demand. However, software
developers of new cloud services and platforms, along with researchers into new cloud
technologies need to be aware of how things operate, e.g. does this approach work well?, does
it perform well? (if not, why not?). Hence, BonFIRE was a facility where these experimenters
could go to perform their experiments.
The BonFIRE facility project initially ran from June 2010 until November 2013. In this
timeframe it operated as a distributed federation of 7 cloud computing testbeds. The main
actors were: multinational companies (ATOS, HP, SAP), universities and supercomputing
centers (UCM, EPCC, HLRS Stuttgart, iMinds, TUB), research centers (IT Innovation, FhG
Fokus, Inria, i2CAT) and technology analysts (451 Group). As is the case with many other
FIRE projects, BonFIRE ran two Open Calls for both experimenters and new facilities to join
the project. In the first Open Call, the following experimenters joined: University of
Manchester, CESGA, CETIC, Cloudium Systems and RedZinc. In the second Open Call, both
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experimenters (ICCS/ National Technical University of Athens, Televes SA, MTA SZTAKI,
IN2, University of Patras) and a new BonFIRE site facility (Wellness Telecom)4 joined.
The main actors of BonFIRE are cloud experimenters and cloud facility providers. A cloud
experimenter will typically develop a new complex and data-centered software-based service
or cloud technology and then deploy it within the BonFIRE federation; they are then able to
use the BonFIRE experimental tools to control and monitor experiments regarding its
behaviour . A BonFIRE cloud facility will typically provide the compute and storage
resources that are needed for such experiments; in addition they will provide the experimental
monitoring tools that are not available in typical industrial cloud computing offering. Finally,
the testbeds collaborate in a federation across Europe in order to also support pan-European
experimentation.
BonFIRE followed the traditional model of collaboration in FIRE facility projects; namely,
the introduction of new partners during the process through Open Calls, as presented above.
What can we learn from BonFIRE with regards to FIRE future collaboration?
BonFIRE includes three interesting cases of wider collaboration:
•

•

•

Open Access. During the final year of the project BonFIRE began providing Open Access
to the facilities; that is, experimenters were free to use BonFIRE at the point of entry. The
Open Access initiative provided further insight into what users wanted from BonFIRE,
and how they used it (without funding). This is an important collaboration model for
BonFIRE with the aim of broadening the facility usage, and indeed forms the basis of the
current sustainability of BonFIRE beyond the project end.
BonFIRE continued its operation beyond the conclusion of the project; it was operating
under the Open Access scheme for 2.5 years (closed on February 1st 2015). The agreement
paved the way for core syndicate partners Atos (Spain), IT Innovation (UK), the
University of Edinburgh (UK), the University of Stuttgart (Germany), iMinds (Belgium),
the French National Institute for Research in Computer Science and Control, and the
Poznan Super Computing and Networking Centre (Poland) to continue offering the cloud
experimentation service. This was delivered under the framework of the BonFIRE
Foundation.
Wider collaboration within FIRE. BonFIRE has collaborated widely with other facilities
within the FIRE initiative. Most notably, parts of BonFIRE are now members of the
Fed4FIRE federation. Here, Fed4FIRE’s value offering is a testbed supermarket where
experimenters can pick and choose which testbeds they want to utilize in combination, in
order to carry out their experiment. In the first Fed4FIRE Open Call, experimenters were
asked to identify which facilities they envisioned combining. In the high number of
proposals submitted (>50), BonFIRE was by far the most requested facility to leverage
within the experiments.

2.6.3 SmartSantander collaboration model
SmartSantander is a large FIRE project, with a clear industrialization objective in Santander’s
Spanish region, focused on providing a city scale Smart City experimental infrastructure, to
be used for testing and validating different types of Smart City related applications and

4

http://www.bonfire-project.eu/about
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services, ranging from the use of sensors and their networking technologies to the use of
service platforms for collecting sensor information and deploying services.
The project started in September 2010 with a total budget of 8.76 M€ and an initial duration
of 36 months. The major actors in SmartSantander are Telefonica I+D (project coordinator),
Universidad de Cantabria and Grupo Sodecan (Instrumental society depending on the
Cantabria Regional Government). Other participants include Santander Municipality, Alcatel
Lucent, Ericsson, TTI norte (medium size Spanish IT company), University of Surrey,
University of Lübeck, University of Lancaster, Commisariat a l’Energie Atomique, Alexandra
Institute and the University of Melbourne.
The SmartSantander project is based on the connection of the large Smart City testbed in
Santander (including 12’000 sensors) with smaller experiment facilities in Belgrade, Guilford
and Lübeck, and is composed of two basic building blocks:
a. A large sensor infrastructure (20.000, from which 12.000 of them are located in
Santander), measuring all kind of information, including light, weather, pollution, parking
spaces, etc.
b. A service platform. This platform serves as an information aggregator and a service
platform. It contains updated information about the status of the sensors and is the focal
point for Smart City service provisioning.
These two elements have been offered to experimenters in order to test and validate services
and applications related to Smart Cities.
The SmartSantander project has been undoubtedly a success and many cities have expressed
interest in replicating and re-using components from their facilities in order to test and
validate their own city services. However, when it comes to the exploitation and sustainability
model for SmartSantander experimental facilities in the future, the project faces a common
problem that many FIRE projects encounter once the project officially comes to an end: the
significant involvement required from the companies providing these local experimental
facilities and from the companies providing the local services running on top of these
facilities (which, in the case of SmartSantander, are the ones bearing the cost of the service
platform and the large sensor infrastructure, respectively). This makes the actors involved in
the FIRE projects usually not able to ensure the sustainability of the facilities in the long term.
In SmartSantander, the actors are mainly universities, SMEs, research centers and the
councils, so the project also faced the issues described above.
In order to overcome this potential long-term sustainability problem, a task force in the
SmartSantander project developed a study in order to discover relevant collaboration
opportunities which could help the project in ensuring the sustainability of its facilities, both
from an economic and technical point of view. The task force identified that FIWARE (a FIPPP project with many large industries participating in it and with significant support from
the EC) was providing a set of so-called Generic Enablers that can be used for most IoT-based
projects, and that a potential integration of the SmartSantander facilities with the FIWARELab platform (the large scale testbed implementation based on FIWARE Enablers) was worth
investigating from a technical and economic point of view (see Figure 3).
A joint collaboration group between SmartSantander and FIWARE was established in order
to analyse the viability of this collaboration. The group concluded that the effort required for
integrating SmartSantander into FIWARE-Lab and adapting it to use FIWARE’s IoT
Enablers was not only acceptable, but also desirable, since, from a technical point of view, the
use of FIWARE Enablers would help SmartSantander to create additional and new service
opportunities and, from an economic point of view, the facilities would be integrated into
FIWARE-Lab and therefore sustained under the larger scale FI-PPP programme umbrella.
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More concretely, from a technical point of view and as examples of new service opportunities
that could be enabled through this collaboration, it was identified that using the Big Data
Enablers and components from FIWARE in the SmartSantander scenarios would allow new
business opportunities due to the possibility of having access to more accurate location
information (e.g. which park?, when?) by using of city sensors combined with CDRs and Big
Data capabilities. In the same way, a smarter lighting management could be allowed by the
use of CDRs processed nearly real time when radar sensors are not accurate enough (public
lighting in suburbs/neighbourhoods), and that in turn would increase the energy efficiency
while reducing the consumption and maintenance costs.

Figure 3: Smart-Santander and FIWARE integration ecosystem

The development of new services on top of these facilities could also be made easier and the
usefulness of the Smart-Santander facilities and infrastructure would be increased due to its
new uses and support for business/public services roll out.
From an economic point of view, Smart-Santander decided to dedicate a part of the project
budget to perform this integration task with FIWARE-Lab5, while they received also support
from FIWARE during this task. In this way, the Smart-Santander project ensured their
facilities sustainability was tied to a larger scale infrastructure which is very relevant for IoT,
Big Data and Smart City related projects, and that has gained a lot of support from the
industry and the EC in order to guarantee its long term sustainability.
What can we learn from Smart-Santander for FIRE long-term collaboration?
•

The potential of the FIWARE-Lab platform for long-term sustainability of the facility by
tying up to a larger scale infrastructure.

•

The extension of new services on top of the facility to extend the usefulness of the Smart
Santander facilities and infrastructure and by this to increase with new uses and support
for business/public services roll out.

5

http://www.fiware.org/lab/
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2.7 Fed4FIRE Collaboration model
The Fed4FIRE project is an IP project that was launched under the FIRE program that aims to
make ICT testing facilities across Europe more easily accessible by creating a federation of
ICT testbeds. In total this federation is composed of 17 different testbeds, introducing a
diverse set of technologies such as cloud computing, wired and wireless networking, Software
Defined Networking, Internet of Things, Smart Cities, etc. Among other things, the testbeds
in the federation are accessible with a single account, and common tools are used, thus
making it far more convenient for experimenters to explore and use the large number of highquality testbeds that are available in Europe. The Fed4FIRE project started in October 2012
and runs for 48 months (until the end of September 2016).
As in the BonFIRE project, the main stakeholders of Fed4FIRE are on one hand the different
facilities offering their (heterogeneous) testbed infrastructures, and the experimenters on the
other hand. The main efforts with respect to enabling and setting up collaborations inside
Fed4FIRE are thus related to bringing together facilities and experimenters. Note that, from
what was mentioned under the BonFIRE section above, it can also be seen that Fed4FIRE
does not only collaborate with individual facility owners, but also explores how the
realizations from past FIRE projects can be maximally leveraged. For example, as mentioned
above, BonFIRE in itself is also a member of Fed4FIRE.
As was the case with many other FIRE projects, Fed4FIRE uses Open Call mechanisms to
help in the financial support of starting collaborations with new facilities and experimenters.
So far, two “traditional” Open Calls were organized, each time attracting both additional
experiments and additional facilities to the Fed4FIRE federation. In addition, Fed4FIRE
organized two Open Calls that were specifically targeted at attracting experimenters from the
SME community. These Calls targeted to SMEs distributed a smaller amount of funding, but
required less administration (e.g. more concise proposal, no need to join the consortium, ...).
To provide a better matching answer to the needs of SMEs, Fed4FIRE launched the concept
of “patrons” for these SME Open Calls. A patron is a member of the Fed4FIRE consortium
that helps the SME, even before submitting a proposal. by way of a feasibility check of the
idea, and –if selected- also assists the SME during the experiment so as to reach the best
possible results in the shortest period of time possible. The availability of a patron makes it
possible for SMEs to make use of the Fed4FIRE facilities in a very efficient way.
Funded Open Calls are a temporary means to attract more experimenters and testbeds but will
no longer be available (at least not through support by Fed4FIRE budgets) after the project
ends. Therefore, Fed4FIRE is already exploring the establishment of new collaborations with
experimenters through the installation of Open Access. In April 2014, the Fed4FIRE General
Assembly approved the mechanisms for enabling Open Access, which should became
operational at the end of 2014 (more information is available at: http://www.fed4fire.eu/runyour-experiment/). The Fed4FIRE Open Access mechanism determines how a testbed
account that is created by one of the authorities (testbeds) that is part of Fed4FIRE can also be
used by other testbeds to verify whether experimenters are allowed to get access to (a part of)
their resources. For example, the mechanism describes the minimal set of information that is
collected about the experimenter and his/her experiment before an account can be created. If
an account is created, this information is then distributed among the different testbeds. Open
Access then provides experimenters with unified access to all testbeds and sufficient
resources on each testbed to run the tutorials. In order to use extra resources, the experimenter
has to contact the testbed providers individually.
Inside Fed4FIRE, a similar activity is ongoing to determine the minimum set of rules,
functionalities, etc. that should be supported by testbeds that want to become part of the
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Fed4FIRE federation. This work should result in clear benefits, both for the federation as well
as for the testbed joining the federation. For an up-to-date status of this work, the reader is
referred to: http://www.fed4fire.eu/add-your-facility/ .
Finally, in addition to collaborating with experimenters and facilities, Fed4FIRE also actively
collaborates with international initiatives involving experimentation. Most notably, Fed4FIRE
is involved in ongoing discussions with the GENI (Global Environment for Network
Innovations) initiative, a facility concept running in the United States with support from the
National Science Foundation. Through conference calls and dedicated workshops, both
knowledge and tools are exchanged between Fed4FIRE and GENI. An example output from
this collaboration is that it is at this moment already possible to switch experiments between
EU and US infrastructure at the click of a button. In addition, in January 2015, Brecht
Vermeulen presented the Fed4FIRE federation techniques to 12 Chinese organisations with
test facilities, in an attempt to bring them into the federation. This process was facilitated by
the FIRE Coordination and Support Action ECIAO. There was considerable interest, which is
being followed up.

2.8 Conclusion current FIRE collaboration models
Collaboration is about creating synergies and values for the partners involved and there must
be a common goal and win-win for the actors involved. From interviews we have found that
values achieved from FIRE collaboration and relationships are mainly because of the
dynamics and diversity in FIRE. As the FIRE value networks include a diversity of
beneficiaries, different actors have different expectations from the collaboration and they
expect to achieve different values. A common issue among FIRE partners for collaboration is
on exploitation and sustainability models for the facilities once the project ends. Different
projects have solved sustainability differently – therefore there is no unified FIRE
collaboration model.
One instrument evolving for continuing the testbed operation after the project has ended is
defined as Open Access. For BonFIRE this has shown to be an important collaboration model
with the aim of broadening the facility usage, and indeed forms the basis of the current
sustainability of BonFIRE beyond the project end. Fed4FIRE has also decided to go for a
similar model with Open Access. This can be one way of creating a critical mass of users and
collaborators and to overcome the long term sustainability problem and to get more users to
become interested to start using the facility. The Open Call mechanism has a similar purpose,
but also provides some funding.
To foster sustainability iMinds have found an incremental way, as projects contribute with
different values such as infrastructure, tools, methods, know-how, etc. In this way, they create
viable and a sustainable facility. For them, another crucial component for collaboration has
been the “intermediator”– a partner-relation representative to discuss and negotiate each
request. Even though many testbeds have the target to be “self-service”, this might not be the
most effective solution for FIRE collaboration for some users.
To unify FIRE collaboration, Fed4FIRE will offer a testbed supermarket where experimenters
can pick and choose which testbeds they want to utilise in combination, in order to carry out
their experiment. In order to achieve this, they create a unified interface for collaboration with
a diversity of FIRE testbeds including the federation of testbeds such as BonFIRE who also is
a member of Fed4FIRE. The FIWARE-Lab integration by SmartSantander is another way of
unifying access and scaling individual facilities for sustainability, but also to extend the usage
of the facilities to a wider user-group.
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Finally, collaboration is closely related to governance. From the existing examples of
collaboration models we find iLab.t to be governed within an existing body; iMinds. Another
example is from BonFIRE and their foundation of several partners to continue its operation.
Having formal bodies to formalise collaboration beyond the project lifetime has a big impact
on collaboration with external actors as well as for the actors involved during the project to
continue already the established collaboration and, by this, be able to act on a longer-term
within FIRE and to create FIRE sustainability. Without sustainable testbeds FIRE will not be
sustainable and collaboration cannot evolve!
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3. Collaboration with other Future Internet initiatives
In this chapter we list the current state of collaboration between FIRE and some bilateral
relations and the identified values of the collaboration for actors involved – collaboration in
what, and why.

3.1 FIRE and EIT ICT Labs
EIT ICT Labs is an initiative under the EC Knowledge and Innovation Communities
investments with the mission to increase European sustainable growth and competiveness.
EIT ICT Labs applies a catalyst-carrier model for investments. Up to now, the EIT ICT Labs
partnership consists of 28 partners from research and industry. Note: EIT ICT Labs will
change name during 2015 to EIT Digital. Some of these partners are also actors within FIRE
(Fraunhofer, UPMC, LTU, Aalto and others). For some time there have been initiatives to
examine how FIRE testbeds could be exploited within EIT ICT Labs to extend the user-base
of the facilities. For example, partners from OpenLab, PII, OFELIA and TEFIS have provided
access to FIRE testbeds for use within the framework of EIT ICT Labs experimentation
catalyst projects. Also, recommendations have been given by CI-FIRE as to how the
platforms of FIRE can be prepared to be used for educational purpose within EIT ICT Labs
(with education being one interesting path being explored in conjunction with the FIRE
project FORGE). Among all EIT-ICT Labs activities we have found the following FIRE
projects as carriers: LAWA, Clommunity, OpenLab, Fed4FIRE, CI-FIRE, EAR-IT and
TEFIS.
On the FIRE-side, the CI-FIRE CSA is a project funded to explore further FIRE-EIT ICT
Labs collaboration, in close cooperation with the FanTaaStIC initiative of EIT ICT Labs. The
collaboration model being explored includes a KIC brokerage service that exploits the testbed
services of FIRE to a wider user-group including industry and SMEs. There are different
variations of the model, ranging from one in which the KIC partners run the facilities, the
testbeds are selected and certified for access by the KIC and the KIC act as a brokerage actor,
to one in which the facilities remain firmly under the control of the testbed owners.
The issue of sustainability of the FIRE testbeds is a crucial aspect, as is the financing of the
KIC brokerage service. The model depends on the maturity of the offered FIRE testbeds and
their capacity to offer “Testbed as a Service” to external actors. Other critical aspects that
have been identified include security, SLA, confidentiality handling, accounting, ease of use
and support for experimentation.. The FanTaaStic service has been trialled by 3 SMEs and is
now open for business.
The CI-FIRE deliverable D2.1 summarises the key metrics (offers and objectives, commercial
strategy, marketing strategy, organization and management) of the FanTaaStic and FIRE
testbeds towards the sustainability of experimental facilities. The key metrics applied to
commercial testbeds cannot be directly applied to the publicly funded non-profit projects
providing services to the research community at large and with use cases which have no
standards conforming experiments methodologies. However, an attempt has been made to
analyse active experimental facilities, which can be used for key performance assessment
towards the possible sustainability models development.
The FanTaaStic project also considers the experiment life cycle from user point of view, as a
part of sustainability model, considering resources, requirements, reservation and then
conducting experiments with defined agreement for SLA, authorisation and identity
management (Figure 4)
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Figure 4: FanTaaStic experiment life cycle

Sustainability and the best use of developed infrastructures is highly critical for both FIRE
and EIT ICT Labs. Many FIRE facilities have now reached a level of maturity that allows
them to be opened and exposed to a wider use creating a strong momentum for implementing
pioneering sustainability models in practice.
Together with CI-FIRE, EIT ICT Labs (FanTaaStic) is promoting business operation models
through the concept of experimentally-driven research, working to create a dynamic,
sustainable, large-scale European experimental facility. The brokerage models between user
community and testbed provider community developed by FanTaaStic is another highlight of
FIRE-EIT ICT Labs cooperation model. The FanTaaStic brokerage-service
(www.testbeds.eu) is open for business. The brokerage-service supports businesses to find
appropriate partners and testbeds according their needs.

Fig. 5: Screenshot of the FanTaaStic brokerage service portal

The ultimate aim is to provide a framework in which European research on Future Internet
can flourish and Europe can be established as a key player in defining sustainable Future
Internet concepts globally.
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As Fig. 6 shows, at the annual EIT ICT Labs partner event in Trento, from 15th - 17th April
2015, preparing the business plan for 2016, the EIT ICT Labs CEO Willem Jonker recognized
FIRE as one of the most strategic established collaboration partners!

Fig. 6: EIT ICT Labs strategic relationships and collaborations

3.2 FIRE and FI-PPP
During the last months, collaboration activities with FI-PPP have been focused around the
possible integration of several individual FIRE facilities as part of FIWARE-Lab
infrastructure in the FI-PPP. This cooperation effort, despite it has not been formalized
between FIRE and the FI-PPP Programme as such, is happening regularly, and leverages the
efforts of the FIRE community, where some partners of FIWARE projects (from the FI-PPP)
are also active participants in FIRE. Some concrete steps have taken place during this period
and are briefly illustrated below.
Liaison with existing IoT-related FIRE experimental testbeds
The FIWARE and XIFI projects in the FI-PPP have considered it very relevant for their
FIWARE-Lab and FIWARE-Ops infrastructures respectively, to connect to different IoT
related experimental FIRE testbeds, so that applications hosted on the FIWARE-Lab can
connect and gather data on sensors or act upon actuators that are deployed by these IoTrelated experimental FIRE testbeds. For this to happen, discussions between FIWARE, XIFI
and Fed4FIRE projects have already taken place. Ensuring compatibility for both the service
layer (i.e. data) and control layer (i.e. signalling) in the federation of infrastructures proposed
by XIFI and Fed4FIRE projects has also been a subject of collaboration effort between the
two initiatives during this period.
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As a result of the XIFI Open Call run in the last months, several IoT related FIRE testbeds
joined the federation of infrastructures proposed by XIFI: w-ILab.t (iMinds), NITOS, Fokus
(Fraunhofer). Apart from these, the facilities from the SmartSantander project, which provides
a relevant experimentation platform where IoT supports the concept of Smart Cities, in this
case deployed in the Spanish city of Santander, has also been integrated as part of the
FIWARE-Lab infrastructure.
Service experimentation
There are direct roots from FIWARE to the two main FIRE projects that have represented the
service experimentation and thus covering the different layers of IaaS (Infrastructure as a
Service) and PaaS (Platform as a Service). These projects are TEFIS and BONFIRE, which
have been coordinated by Thales and Atos respectively, both of whom are partners of the
FIWARE consortium.
Another FIRE project of interest for the collaboration has been OFELIA, since the Open Flow
cloud based infrastructure created for the project is also very much in line with the cloud
service specification and development efforts that the FIWARE project has been undertaking.
All these technical commonalities and potential strategic benefits of a collaboration, have also
resulted in an increased interest by the FIWARE and XIFI projects for an integration of FIRE
facilities that have also been taking part in these FIRE projects. Again, as a result of XIFI’s
Open Calls, several facilities participating in BonFIRE, OFELIA and TEFIS projects, have
joined the federation of infrastructures proposed by XIFI: Virtual Wall (i-Minds), PSNC,
TUB Campus, Trento (Create Net).
Other FIRE projects
Other projects that can serve for the purpose of testing and experimentation have been
analysed as part of the collaboration roadmap of the FIWARE and XIFI projects: these are
EXPERIMEDIA, focused on experiments in live social and networked media experiences and
OFERTIE, which is focused on running gaming experiments in order to explore the QoS
(Quality of Service) management offered in the network, according to its condition evolution
and the number of participants.
In the case of EXPERIMEDIA, the social analytics dashboard created as part of the project
has been used to act as a visualization tool of the social data feeds gathered and stored using
several FIWARE GEs (Generic Enablers).
The OFERTIE project (online gaming) has been taken as a use case for demonstrating XIFI’s
capabilities in the large scale management and adaptation of network resources to required
capacity demands at different times, in order to offer an optimized QoE (Quality of
Experience) and QoS (Quality of Service) for the end users.
During the last months, an “acceleration program” has been triggered in the FIWARE project,
targeting SMEs and application developers in order to disseminate and promote the usage of
FIWARE GEs for developing new Future Internet applications and services related to
different use cases and application areas (e.g: Smart Cities, energy, e-health, agriculture, etc.).
This of course, is proving to be a new collaboration opportunity for FIRE facilities that want
to make use of some of the FIWARE GEs in order to increase their visibility, promotion and
sustainability opportunities that may arise as part of the collaboration.
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3.3 FIRE and GÉANT
The pan-European research and education network GÉANT interconnects Europe’s 38
National Research and Education Networks (NRENs). DANTE is the managing partner and
operates GÉANT on behalf of Europe’s NRENs. As a starting point for defining possible
future collaborations, it was first looked into how FIRE interacts with GÉANT at the moment.
Currently, DANTE is a partner in the FIRE federation project Fed4FIRE. Within Fed4FIRE,
the role of DANTE is to take care of the first-level support, so their primary role within the
project is not to offer interconnections.
A handful of FIRE projects (CONFINE, BonFIRE, FEDERICA, OpenLab, and NOVI) have
already been using GÉANT for their inter-site backbone connectivity.
Within Fed4FIRE, the use GÉANT for interconnections between testbeds has been explored
through the GÉANT AutoBAHN (Automated Bandwidth Allocation across Heterogeneous
Networks) dynamic provisioning tool, which makes it possible for anyone with a 1Gbps
uplink to GÉANT to provision bandwidth-on-demand between two remote sites, without
additional cost. Such experiments have already taken place and will be further explored in the
scope of Fed4FIRE.
As such, using GÉANT by FIRE projects is a reality today already, and there is no reason that
other FIRE projects could not make use of this functionality. Looking beyond today there
should be other opportunities in addition to connectivity such as the extension of the GÉANT
service offerings to include Testbed as a Service functionality.
What AmpliFIRE aims to do in terms of facilitation between FIRE(+) projects and GÉANT is
to help both sides crystallise their offering to the other in such terms that are relevant and
understandable, hopefully even appealing. Such a middleman role is not uncommon in
emerging markets and complex environments where the demand and supply for services are
not already obvious and liquid. The best salesman is not necessarily the one who knows the
sellable offering best, but the one who knows the client’s demand best while being aware of
the offerings available.
This is intended to be accomplished in part with the help of a short document, or Information
Sheet, presenting the core offering and value proposition of GÉANT to FIRE projects in a
way that the FIRE projects, specifically the new FIRE+ projects, can easily follow up on the
contacts provided. This Information Sheet can be found in Annex 5 and highlights not only
the technical features, but also the commercial and contractual conditions relating to the
access policies, so that the prospective projects know early on whether they qualify and
whether it makes sense for them to further plan and liaison with the NRENs, once they have a
rough idea of the terms and costs. It was already made available for the FIRE H2020 Call 1.
One of the key issues identified as an obstacle for the use of GÉANT by FIRE projects is the
need for budgeting money early on in the project proposal phase to cover the access fees.
If in this way AmpliFIRE is helping DANTE “sell” GÉANT to FIRE projects, similarly
AmpliFIRE can help raise awareness of FIRE projects within the GÉANT community.
GÉANT is also engaged in many EU research initiatives6 and common ground or joint
participation could be envisaged depending on the exact scope of the FIRE project in
question.

6

http://www.dante.net/Activities_and_Services/DANTE_Portfolio/Pages/Collaborative_Research_Programmes.
aspx
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And finally, as an outcome of FIRE H2020 CALL 1 (ICT11-H2020) the new project
RAWFIE (Road-, Air- and Water- based Future Internet Experimentation) has been funded by
the European Commission and will start in early 2015. The aim is to provide research and
experimentation facilities through the growing domain of unmanned networked devices. The
project will establish a unique, mixed experimentation environment across the space and
technology dimensions by integrating numerous testbeds for experimenting in vehicular
(road), aerial and maritime environments. One objective is the integration of Cloud resources
and networking facilities provided by GEANT.
Additionally, AmpliFIRE organized a fruitful workshop on 24th March 2015 between FIRE
and GÉANT in Brussels back-to-back with the NetFutures conference, see
http://netfutures2015.eu/. At this workshop, a list of possible actions and a list of topics (show
stoppers for collaboration) of mutual interest was identified. The EC appreciated this initiative
and stressed the importance to take this further as soon as possible. GÉANT confirmed that
they want to be attractive in the future for FIRE and the importance of getting involved early
in project proposals to identify added value.

3.4 FIRE and Smart Cities
Over the past 10 years there has been a concerted effort by practitioners, activists and even
some policy makers to support the development of new and innovatory practice within the
context of work on digital cites and Smart Cities. The possible applications of Future Internet
technologies in cities are diverse, ranging from sustainable management of transport,
constrained resources and utilities to managing ecological impact on the environment, and
providing improved health and social care, and citizen engagement in decision-making
In 2012 the Connected Smart Cities Network was initialised www.connectedsmartcities.eu
as a result of the EC-funded FIRE-project FIREBALL that ended the same year. The key
objectives of FIREBALL were to:
•

Achieve European-wide coordination of methodologies and approaches in the domains of
FIRE and Living lab

•

Leverage European-wide available assets for exploring Future Internet opportunities

•

Ensure coordinated development and sharing of best practices of Future Internet
innovation in pilot cities and sectors

The connected Smart Cities network was part of the FIRE community and consisted in 2014
of a portfolio of Smart City projects mainly funded under the Information and
Communication Technologies Policy Support Programme – ICT PSP started in 2010. The
network served as a forum for cities and other actors to work together and share their
experience and knowledge in order to create a compelling evidence base for the role of ‘Smart
Cities’ in enabling smart, inclusive and sustainable growth. The network was working closely
with the EUROCITIES Knowledge Society Forum (KSF) Smart Cities Working Group to
generate ideas and discussion about why and how cities are defining themselves as ’smart’.
Within FIRE there has been a number of Smart City related projects. Among them:
•

SmartSantander (www.smartsantander.eu) – finished in 2013, with the aim of creating
an experimental test facility for the research and experimentation of architectures, key
enabling technologies, services and applications for the Internet of Things in the context
of a city

28 / 63

•

EAR-IT (www.ear-it.eu) ongoing, exploring the potential of intelligent acoustics and IoT
in in-door and out-door environment by using the FIRE testbeds SmartSantander and
Hobnet)

•

IoT Lab (www.iotlab.eu) ongoing, researching the potential of crowdsourcing to extend
IoT testbed infrastructure for multidisciplinary experiments with more end-user
interactions

•

TRESCIMO (www.trescimo.eu), ongoing, developing a reference architecture which
interweaves Smart City platforms and an ETSI/ oneM2M compliant Machine-to-Machine
(M2M) communication framework.

•

Smart& Social (http://www.sands-project.eu/), ongoing, with the aim to build up a
physical and computational networked infrastructure allowing household appliances to
better meet the needs of their owners

In January 2015, the connected Smart Cities network entered into a new phase as it was relaunched at the Connected Smart Cities conference in Brussels on January 21st. It is now a
fora for 25 different projects including the newly started FIRE Smart Cities initiative
OrganiCity. The areas identified for collaboration are among others unified APIs.

3.5 FIRE and Living Labs
The European Network of Living Labs: www.openlivinglabs.eu, launched in 2006, has today
more than 300 members in more than 30 countries, all active in strengthening European and
worldwide innovation capability and capacity by empowering citizens and users to be active
partners of innovation. Several members of the network are also engaged in the Connected
Smart Cities network via various Smart City pilots using the Living Lab concept for the urban
domain.
In the FIRE community there are some Living Labs involved as partners in different projects.
They represent mainly Living Labs more closely connected to Future Internet research.
Botnia Living Lab, 3D Innovation Lab, iMinds-iLab.o and Forum Virium are some of them.
The Living Labs are environments for user-driven open innovation and their key mission is to
engage users.
Within FIRE there are a few examples of Living Labs and FIRE testbeds working together in
ongoing and finalised projects; in particular TEFIS, ELLIOT, EXPERIMEDIA, EAR-IT, IoT
Lab and OrganiCity. In each of these projects there are different set-ups for collaboration. The
most significant added value identified from this collaboration is for the users of the testbeds
to get access to the “human side” of the Future Internet and by this develop, test and evaluate
new ideas and solutions with their future users and customers. In the IoT Lab project, crowdsourcing of end-users and their assets is being explored as a mechanism to extend the test
beds´ capacity. FIRE testbeds involved in IoT Lab are WISEBED, Hobnet and
SmartSantander. In the recently started OrganiCity the Living Lab methodology for end-user
outreach and engagement will be a core component together with testbed capacity to establish
the OrganiCity citymaking experimentation platform.
The already existing successful examples of testbeds and Living Labs working together
creates a good foundation for FIRE beyond 2020 to foster a wider Future Internet ecosystem
involving experimentation on technology, use and business. The Living Labs have been
identified by SME´s and industry to serve as one collaborative link between the more
technology-oriented testbeds to extend the testbed attractions for some stakeholders. For the
Living Labs the FIRE collaboration opportunity includes extending their service-offerings.
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Together they can reach new markets and by this enhance their individual longer term
sustainability. Collaboration opportunities for the future have also been identified in specific
areas of key importance for the Future Internet such as privacy and security.

3.6 FIRE and 5G-PPP
The European Commission has set aside up to €700 million in public funding to develop the
next generation of ubiquitous 5G communication systems during its seven-year Horizon 2020
programme. Key to the success of the 5G-PPP will be its ability to integrate various
technologies and stakeholder groups. Here there are opportunities for testbeds to accelerate
the route to market. Testbeds can be essential for demonstration and validation of ideas and
assumptions and to test for compliance. They can also be used explore opportunities whilst
mitigating technical, operational and business risks.
The 5G movement in Europe is still very new and the European telecommunications industry
plays a crucial role in successfully developing 5G technologies, and making Europe the leader
in the field. In the 5G movement of Europe some FIRE actors are engaged and one action was
a panel discussion on 5G research and experimentation in Brussels on October 23rd 2013.
In this panel the focus of 5G testbeds was discussed and how testbeds could be used to test
complex 5G scenarios. It was suggested to use FIRE facilities for:
•

Validating ideas, concepts

•

Early trials, accelerate adoption

•

Testing new services and applications

•

Skills and support for others to innovate on top

In Paris, on April 28th 2014 at the 5G Infrastructure PPP Information Day, Nikos Isaris from
EC Unit E4 – Experimental Platforms presented the role of experiments and testbeds in the
5G-PPP. From his presentation we identified some potential for collaboration in the upcoming
5G-PPP Call:
•

Research and Innovation Actions – on Radio network architecture and technologies. Here
experimental facilities available in the EU and Associated Countries can support
experiment-based research preparing for large-scale demonstrator and testbeds.

•

Support Actions – roadmaps for key 5G-PPP technologies and for experimental
requirements and facilities.

The 5G initiative has been identified as a new driver for FIRE+. In a similar way, FIRE+
facilities could serve as an enabler for allowing some of the 5G-PPP projects to go beyond
what they would have achieved without existing experimental facilities. The FIRE+
experimentation infrastructure(s) could be used in particular for large-scale experiments that
are requested in the 5G-PPP, mostly in phase 2 and phase 3, but also in innovation actions
which are starting in Phase 1 (2014-2015).
The first 5G-PPP projects were submitted to the EC/DG Connect in November 2014 and the
first projects will start in mid-2015 and they might include some FIRE facilities. Also the new
H2020 FIRE+ projects (started in early 2015) can serve the European 5G-PPP initiative
together with the already ongoing FIRE projects on networking, IoT, etc. There we could
expect new collaboration opportunities. (In section 6.2 we outline more about
recommendations to foster FIRE and 5G-PPP collaboration).
A good liaison has been made via the AmpliFIRE partner InterInnov, which acts as the
facilitator of the SME working group within the ETP NetWorld whose primary focus is on
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5G. Regarding creating sustainability for FIRE, one option is to utilise existing communities
to create continuation. The continuation topic will be discussed further at the next FIRE
Board meeting on June 28th 2015 in Paris back-to-back with the FIRE + 5G event at EUCNC,
http://www.eucnc.eu/.

3.7 Summary values and synergies of collaborations
It is of utmost importance understand and facilitate the synergies between FIRE facilities, the
various EC programmes and other initiatives. It is equally important to recognize the value of
each actor of a wider value network for Future Internet experimentation and that we cannot
expect that a single programme and initiative will address all the needs. In Table 1a-f we
summarize the identified values and synergies in some existing FIRE bilateral collaborations.
We have also defined the conditions that need to be in place to enhance collaboration7.
FIRE and GÉANT /NRENS Value Proposition
Objective for the future
Enable provision of a wider range of experiment services besides connectivity for core facilities of
FIRE and bandwidth on demand. Collaborate on networking research, TaaS
Benefits FIRE
Benefits GÉANT /NRENs
- GÉANT /NRENs offer high-bandwidth
- FIRE adds services such a testbed access.
connectivity for interconnection of testbeds. - FIRE may leverage GÉANT facilities and
- FIRE facilities are users of GÉANT building
improve GÉANT service capabilities.
blocks.
- FIRE may bring a wider range of customers.
- Access experimental infrastructures at lower
level, vital to better serve full-scale operation
capacity of testbed facilities
Conditions that need to be in place
Projects require link to research and education. Brokerage FIRE needs and GÉANT offers. Early
budgeting requirements for FIRE projects to ensure some level of sustainability. Negotiation process
with NRENs
Status and work in progress
AmpliFIRE is promoting GÉANT capacity for testbed interconnection (see Annex 6)
Close collaboration between Fed4FIRe and GÉANT
RawFIE (starting in early 2015) will integrate Cloud resources and networking facilities provided by
GEANT.
Table 1a: FIRE and GÉANT collaboration value proposition

7

The tables are taken from: AmpliFIRE White Paper: “The FIRE Value Proposition”, September 2014.
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FIRE and FI-PPP Value Proposition
Objectives for the future
Exploit use of FIRE testbeds in FI-PPP GE pilot trials. Step towards creating end-to-end crosstechnology FI innovation ecosystem. FIRE and FI-PPP facilities may jointly enable large-scale
demonstrations of Future Internet concepts
Benefits FIRE
Benefits FI-PPP
- Federation of FIRE testbed facilities and FI- - Support testing across heterogeneous trials
PPP core facilities can help FIRE in:
and use cases
o Achieving a wide usage and adoption of - Adding to the capacity and storage resources
the FIRE facilities among diversity of
of FI-PPP core platform
user communities.
- Contribute to GEs further evolution
o Ease the scaling up for the experiments, - Covering and extending the application
scenarios and use cases identified.
increase cost effectiveness for
- Creating the e2e innovation ecosystem (from
sustainability/ operation of the facility
research/ experimentation to exploitation)
(i.e.: focus on running the experiments),
and help in exploitation of the facility if
required.
Conditions that need to be in place
Alignment of technical characteristics between FIWARE / XIFI on the one hand (web based) and
FIRE on the other (experiment testbeds, OMF). FIRE facilities, services and experiments are
requested to meet FI-PPP demands such as migration, interoperability, scaling up.
Status and work in progress
Collaboration is taking place at an individual project level, mainly with those FIRE facilities that
offer some type of IoT network infrastructure (real or virtual) and with those offering network
computing and storage capacities (cloud based or not). Examples of the former are Smart Santander,
w-iLab.t (CREW project), NITOS and Fokus. Examples of the latter are Virtual Wall (BonFIRE
project), PSNC (BonFIRE project), TUB Campus (OFELIA)
Table 1b: FIRE and FI-PPP collaboration value proposition

FIRE and 5G-PPP Value Proposition
Objectives for the future
Experimental facilities to help accelerating the testing and experimentation process of 5G network
technologies
Benefits FIRE
Benefits 5G-PPP
- In working with 5G-PPP, FIRE will be able - FIRE testbeds would save time and effort for
to expand its range of technologies, facilities,
5G-PPP trials and experimentations of
services and other resources
networking technologies, new services and
- Thus 5G can serve as driver for FIRE+ while
applications (innovation actions, systems
optimization and large-scale trials)
FIRE+ facilities serve as enabler for some
5G-PPP projects
- FIRE offers key enablers for validating
innovative 5G-PPP concepts in early trials,
accelerating adoption.
- FIRE experimentation experience,
community, and technologies in future
internet area
Conditions that need to be in place
FIRE facilities and technologies will need to evolve within the 5G-PPP priority areas
Sustainability of FIRE+ during the 5G-PPP lifetime
Positioning of FIRE+ with respect to the evolving 5G-PPP
Status and work in progress
Joint roadmap session is planned for NetFuture 2015,
Joint proposal submitted for a EuCNC workshop at EuCNC 2015
Table 1c: FIRE and 5G-PPP collaboration value proposition
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FIRE and Smart Cities Value Proposition
Objectives for the future
Smart cities as experimentation and adoption environments for Future Internet technologies and
applications. Examples SmartSantander and FI-PPP pilots
Benefits FIRE
Benefits Smart Cities
- Provider of methodologies and services for
- Access to and use of future Internet expertise,
Future Internet testing and experimentation
technologies and platforms (e.g. in IoT)
- Opportunity to develop and validate
- Enable the transformation to “social
technologies as vital SC components in
innovation ecosystem” scenarios
living labs settings for societal relevance
(AmpliFIRE)
- Work with other parties to test, demonstrate
the smart city enablers
- Increased relevance for user groups in cities,
regions, industry, SMEs
Conditions that need to be in place
Making FIRE testbeds and services available in real-life experimentation environments (urban areas,
regions, domains such as health, energy, environmental monitoring)
Status and work in progress
The recently launch of the Connected Smart Cities network include Smart Cities initiatives
including FIRE partners and projects. This network will be one key pillar to explore further
collaborations. OrganiCity as a FIRE initiative is the key actor to foster collaboration between FIRE
and Smart Cities. Also the FI-PPP relationship include Smart City exploitation and as some FIRE
facilities also are accessible via FIWARE this will exploit FIRE facilities further for Smart City
experimentation.
Table 1d: FIRE and Smart Cities collaboration value proposition

FIRE and Living Lab Value Proposition
Objectives for the future
Together we can reach new markets and by this enhance the individual longer term sustainability.
Collaboration opportunities for the future have also been identified in specific areas of key
importance for the Future Internet such as privacy and security.
Benefits FIRE
Benefits Living Labs
To extend the FIRE offerings with human
side” of the Future Internet and by this attract - To extend the capacity among the Living lab
a wider user-group
movement with future Internet technologies
- To widen the stakeholder-group in the FIRE
and to strengthen the mission of the European
ecosystem
Network of Living Labs
Conditions that need to be in place
Methodologies and formalization on how testbeds and Living Lab services can be used in
combination including shared know-how on experimentation with people and technologies.
Status and work in progress
Joint actions ongoing targeting Smart Cities innovation by individual FIRE projects (IoT lab,
OrganiCity) in close collaboration with the European Network of Living Labs and individual Living
Labs as partners of the network.
Table 1e: FIRE and Living Lab collaboration value proposition
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FIRE and EIT ICT Labs Value Proposition
Objectives for the future
Explore FIRE facilities for industry. Share infrastructures, node facilities, exploitation capabilities,
educational platforms.
Benefits FIRE
Benefits EIT ICT Labs
- Innovation, business growth and
- Widen the set of available testbed facilities
entrepreneurial approach, beyond research
and experimentation services and tools
and experimentation
- Being part of a Brokerage Service to attract
users to the facilities
- Sharing node facilities such as education,
business support, exploitation capabilities
- Exploitation of FIRE assets, FIRE projects as
Carriers
Conditions that need to be in place
Sustainability and maturity of FIRE testbeds. Capacity and capability to offer Testbed as a Service
to external actors. This includes: security, SLAs, confidentiality handling, accounting, ease of use,
technical support.
Status and work in progress
The FanTaaStic brokerage service is open for business at: www.testbeds.eu.
Table: FIRE and EIT ICT Labs collaboration value proposition
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4. FIRE and business
4.1 Introduction
Within FIRE, before Call 10, the collaboration consisted of 28% industrial partners (Large
enterprises and SMEs) and this is a potential - a “diamond” for collaboration - to be further
strengthened in the FIRE future. A taskforce of T3.1 partners has been initialised to approach
different industrial actors (Large Enterprises and SMEs within the ICT sector) mainly with
some FIRE experience. The first step was to gain insights from their current experience from
FIRE collaboration (if any) and to learn more about their potential interest and expectations of
future collaboration. To support the interaction an interview guide was designed based upon
the principles of need finding to define future opportunities and next steps. (See Annex 4 for
Interview guide with industry). What we found was rather similar experiences and
expectations of FIRE collaborations. This chapter summarises key findings regarding
collaboration models and industry.

4.2 Objectives for collaboration
The current experience from FIRE collaboration among the partners interviewed (in total
representatives of 8 industrial organizations) was rather limited and resulted from a limited
number of projects. The objectives for collaboration mentioned include technical,
organizational and commercial objectives:
1. Technical objectives
o To get access to resources that are not available within the organization
o To get access to expertise not available within the organization
o To reduce technical risks
o To integrate software components
2. Organizational objectives
o To make new partnerships
o To know what happens in the research community
3. Commercial objectives
o To develop demonstrators close to the market
o To develop the products by exploiting testbed facilities.
One example mentioned in one interview is from the TEFIS-project where VELTI
(www.velti.com) used the two FIRE testbeds PlanetLab and SQS IMS testbed and one Living
Lab (Botnia Living Lab) to establish, assess, and prototyping a novel framework for
extending QoS (Quality of Service) to QoE (Quality of Experience) in mobile wireless
networks, placing emphasis on mobile on-demand multimedia applications. Through this new
solution users’ subjective perception of video quality can be treated dynamically taking into
consideration personalization features, video server’s performance metrics and network
resources availability towards proving a unique personalized experience to users, thus
maximizing their Quality of Experience.
For VELTI – a global mobile marketing and advertizing company, the accesses to testbeds
made it possible to trial and elaborate on a new service to be available on the market in a near
future.
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4.3 Experienced bottlenecks in collaboration by industry
The bottlenecks mentioned by the industrial representatives are around FIRE operational
capacity, service offerings and FIRE assets:
•

FIRE is not a known brand to all organizations, or, it is not clear what FIRE really offers
to them without having to spend a lot of effort.

•

Also related to the organization of the Open Calls: it must be clearer what is offered

•

Service delivery quality must be on a “commercial level”

•

How to use the FIRE testbeds as a commercial actor is unclear

•

If you develop infrastructure there is nothing to test on. For application developers there is
more to test. Example: In the R&D process of Company X “testbeds is one component but
they are developed as part of a project and when ready they are not sustained – testbeds
are part of a project not a sustainable resource. If testbeds are to be used by others they
are already too old.”

•

FIRE in the early days was focusing on the FUTURE Internet, a clean slate, but that is
history now and reality indicates FIRE is too close to “reality”

•

Sustainability of the testbeds (will they be there when needed?)

•

Lack in Confidentiality of the experiments performed and the data collected

•

Big industrial representatives have a tradition of building and operating their own testbeds

Remark: These are expressions of individuals based on their own experience and do not
represent an overarching view of FIRE as a whole.

4.4 Suggestions for the future from industry
For the industrial actors interviewed it´s clear that their main suggestions for the future
concerns expectations of FIRE to act under commercial terms to better serve industrial needs
and to be more attractive for collaboration:
•

Be sure that the testbed is sustainable! Today you can build a testbed but what about
maintenance after project ending?

•

To fit industry the facilities must operate on a commercial level and be sustained

•

FIRE needs to set up a unified product-way of operating

•

Organize FIRE in categories and prioritize the testbed usage (example FIRE for Cloud,
FIRE for Networking, FIRE for User experience etc)

•

Promote and advertise the FIRE services better

Industrial partners have also suggestions related to the FIRE capacity to be more attractive for
collaboration:
•

Attract complementary partners to the traditional ICT actors. Examples are unexpected
actors in the IT community like BMW, Mercedes etc. Another is the power (electrical)
area.

•

Integrate FIRE in other projects for more effective and better results e.g. being able to use
FIRE facilities outside FIRE

•

FIRE to be used when developing platforms not only technologies
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•

FIRE to be used when developing the ecosystem around the value-proposition/market

•

Explore more the potential of FI-PPP synergies

•

FIRE must be more flexible in operation and quicker in results delivery

4.5 FIRE and SMEs
Small/Medium Enterprises (SMEs) are creators of new jobs, new products and economic
growth. The FIRE federation and interconnection of testbeds at a broad scale provides SMEs
with a platform for experimentation of their technologies, services, applications and products
in a variety of sectors such as business applications, energy, health and transport.
The existing FIRE test facilities comprise a broad variety of fixed and wireless infrastructures,
services and applications. They provide efficient and cost effective experimental processes
which can be attractive for SMEs with requirements to validate Future Internet aspects such
as new wireless technologies, underwater communications, IoT, autonomous vehicles,
guaranteed capacity reservation, segregation of resources, and the process of federation. Tools
and services supporting dynamic federated identities, access control, and SLA management
are also provided by the FIRE test facilities.
In a complementary way, an increased SME involvement in the deployment of FIRE facilities
can directly contribute to the sustainability of the interconnected FIRE facilities and thereby
capitalize in the medium-long term time horizon on current R&D investments, coming both
from the private and public sectors.
The FUSION project has the challenge of encouraging more SMEs to use the FIRE facilities
and part of this role has been to identify their needs with respect to testbeds. These
requirements have been reported in their roadmap deliverable, D3.2, and include:
•

An easy-to-use interface to the experimental services (they need a simple engagement
model).

•

Services that are coherent, managed and integrated so that they can run the experiments.

•

Documentation of the test facilities, including a need to know the specifications and
functionalities supported.

•

Testbed-as-a-Service (TaaS), on demand.

•

Usability, availability, accessibility: a good match between what is available and what is
required.

•

Examples of Use Cases.

•

Usage policy and IPR protection.

•

Standards compliance.

•

Sustained long term stable testbeds.

Specific SMEs also highlighted that there should be more industry players in FIRE. One main
reason for SMEs to get involved in the FIRE Community would be to get closer to potential
customers (e.g. industrial players and real users). Ideally, there should be thousands of
Service Providers connected to FIRE (hospitals, car manufacturers, education players, PPP,
…), so that SMEs can test their solutions with involved users. FIRE should be more userdriven, which would make it more attractive for SMEs and industries.
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FIRE facilities help SMEs in providing access to a real testing environment under controlled
conditions enabling the testing of products before going out to the market and the verification
of simulation results (technical risk reduction). There are also benefits in feedback and
support from experts, no - or very low - cost to use, and a leading-edge environment in which
to exchange ideas with other users (academia, industry, other SMEs). However, SMEs have
limited means, a short timeline, and specific problems to resolve.
A gap analysis has also been performed, comparing facility offers and actual requirements.
Some of the key gaps and some suggestions are the following (Table 2):
Key gaps

Suggestions to close the gaps

•

Speed of response; long engagement process

•

FIRE Open Calls should use a 3-month or
continuous rolling engagement cycle to
address SME and start-up needs.

•

Product validation is needed, not just
experimentation.

•

The offer is to be repackaged to formally
include product and service testing.

•

User experience testing is needed, not just
infrastructure.

•

Real users should be included in testbeds

•

No fuss: simplified engagement

•

SMEs and start-up’s should have a
simplified and flexible way to make their
experiments and (if obtaining funding
through Open Calls) to receive the money.

•

Acceptance risk, not only technical risk:
does the end user want to use the solution?

•

Testbeds should include mechanisms to
assess acceptance risk.

•

Out of the box service offer is needed, not
just a complicated “maze”. This is
depending on SME categories (at least for
start-ups)
Not so much research, but innovation and
development is needed, in context of real
users.

•

FIRE could evolve more towards innovation
support.

•

No clarity which of the FIRE testbeds
provides the best solution for the
experiment.

•

Brokerage service (e.g. business angel) with
single point of contact across testbeds.

•

No certification is provided.

•

Some kind of recognised label would help
distinguish “FIRE-tested” products in the
market place.

•

Maturity and sustainability, supported by
technical support is needed.

•

SME users, being external to the testbeds,
should be guaranteed quality (maturity) and
sustainability of the testbeds, with necessary
technical support for performing their
experiments.

•

Table 2: Gaps and suggestions to close the gaps (FUSION)

During the 2014 pre-FIA workshop (17th – 18th March 2014 in Athens) organised by
AmpliFIRE, it was explained that developers of Future Internet services and applications,
especially SMEs and startups, need a marketplace as a single entry point. Testbed federations
should offer a much higher level of scalability and flexibility, and must be provided in several
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distant geographical areas (cooperation with GÉANT is essential for this scope). Other
specific requirement cover:
•

Easy deployment of new facilities.

•

The possibility for comparing, browsing and to access in a transparent way the FI-PPP
technological offer.

•

To leverage on a set of advanced infrastructures that provide access to different advanced
experimental services (e.g. sensor networks, smart energy grids).

•

Easy access management and monitoring of the FI-PPP services through a single account
and a single entry point provided.

•

Access to Tutorial documentation and a Help Desk service.

During the “Future Internet Opportunities for Innovative European Enterprises” workshop in
London (UK) on the 9th March 2015, organised by FUSION in cooperation with AmpliFIRE,
and hosted by the Connected Digital Economy Catapult (https://digital.catapult.org.uk/),
SMEs involvement in FIRE was further discussed. The main objective was to give the
opportunity to innovative Small and Medium ICT Businesses and Start-ups to discover and
understand how the Future Internet Research and Experimentation - FIRE - could help
boosting their innovation efforts and reduce time to market. For further details, see:
http://www.digitalcatapultcentre.org.uk/event/future-internet-opportunities-for-innovativeeuropean-businesses/

4.6 Conclusions for FIRE collaboration with industry and SMEs
One key to attract industry and SME to collaborate is to find the appropriate sustainability
model for FIRE. It is widely recognised that the facilities will never be completely selfsustainable, but experimenters need to be sure that the testbeds will be there at the time that
they are needed. The mechanism of Open Calls was excellent for spreading awareness of the
FIRE facilities and for bringing experimenters to the testbeds. However, paying organizations
to make experiments on the FIRE testbeds is not a viable solution in the long-term. Open
Access is a first step to assess the willingness of experimenters to use the facilities without
being paid. The results are eagerly anticipated.8
To create an effective connection between the FIRE framework and the SME world it is
necessary to define a comprehensive approach, capable of embracing SMEs needs on the one
hand and FIRE testbed providers’ offering on the other. One of the key challenges in bringing
these two worlds together is that there must be a set of communication tools and mechanisms
that can adapt the “language” and the “message” to audiences often consisting of quite diverse
groups. The value and benefits for SMEs to work with FIRE is often unclear and one reason
mentioned is that the FIRE testbeds seem to be too much research and experimentation
oriented, while the SMEs are needing innovation and business support for product validation.
Attracting industry and SMEs could be reinforced by showing clearly what can FIRE do for
business: FIRE can validate theoretical research, but FIRE also is capable to speed up the time
to market as previously highlighted in the Open Calls study. FIRE can also be an environment
for proof-of concept testing and showcase development to attract partners and customers.
FIRE should also continuously adapt to new developments, understanding experimenter needs
and expectations, in order to be able to attract advanced users. In this respect, experiences

8

From D2.2:2nd FIRE Portfolio Update
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from iMinds i.Lab.t in a range of projects shows that the language of industry must be spoken,
and in particular this company or project that might be willing to consider using the facilities.
All projects have different sets of requirements so the “selling” and “getting the stories right”
of facilities must be customised, and also adapted to the specific development phase of the
business or project: idea phase, development or pre-release, design, development and testing
phase.
Additionally, FIRE needs to better understand different requirements and needs of different
industry actors and SMEs and to find a strategy in segmentation and collaboration to attract
and engage a wider set of users. The previous version of this deliverable suggested that FIRE
extends its collaboration towards the FI-PPP programme and EIT ICT Labs. We have
witnessed some platforms which had their roots in FIRE being accepted as new FI-PPP
testbeds in the XIFI Open Call. The EIT ICT Labs brokerage service “FanTaaStic”
(www.testbeds.eu) is now open for business and advertising for users. The next opportunity
and obligation is for FIRE to introduce more 5G technology, in preparation for collaboration
with the 5G-PPP programme, in which SMEs will again be called upon to drive European
growth through new technological developments.
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5. New and emerging opportunities for collaboration
5.1 Introduction
The evolution of the Future Internet research, experimentation and innovation landscape
creates new opportunities for collaboration among players and stakeholders from research,
industry, SMEs, Smart Cities and regions, and innovation intermediaries. In this context,
synergies between FIRE and other programmes and initiatives need to continue being
enforced and explored and to strengthen cross-links between actors and communities and
building and exploiting new forms of cooperation in common areas of interest; Smart cities,
cloud, networking, Internet of Things, Internet of Services, Internet of People etc. This
chapter explores future collaboration opportunities with relevant and less explored initiatives
AmpliFIRE has identified.

5.2 FIRE and the IoT community
Within FIRE several ongoing and finalized initiatives are targeting the IoT evolution,
(SmartSantander, RelyOnIT, EAR-IT, IoT Lab, SUNRISE, OrganiCity and other) and FIRE
has clearly shown to be a programme to facilitate both fore-front research and innovations
based on IoT. Within the partnerships behind these initiatives we also find actors with
relationships with the wider IoT community. One is the IoT Forum initiative that was
established as a result of the IoT initiative started in 2010 as a network of key actors working
with IoT development. The objective of the IoT forum is:
•

to bring the Internet of Things community together and provide a place for it to meet and
collaborate

•

to organize meetings, other events and activities on the Internet of Things in cooperation
with other regional and international related platforms

•

to identify and help break down barriers to a common Internet of Things, for the potential
benefit of the whole IoT domain

•

to promote success stories and confidence in the Internet of Things, and inform about its
benefits

•

to support the transfer from research to market

•

to support multi stakeholder dialogue with those concerned with the use and deployment
of the Internet of Things

•

to promote cross domain, generic and interoperable solutions

Several FIRE partners are active members of the IoT Forum and there is an established
informal relationship by this and FIRE projects and partners have been present in IoT Forum
events and working-groups.
To explore FIRE more clearly towards the IoT evolution there is a need to better understand
the IoT specific needs and how FIRE testbed should evolve to facilitate such collaboration.
This will also require to look beyond the existing IoT relationships and to widen it to also
include vendors and service developers beyond the IoT research community. Through close
interaction with the IoT Forum members, FIRE can take next steps for collaboration and
together reach new actors for future collaborations where IoT enabled testbeds can become
one asset. Another potential for collaboration is to reach collaboration with the yearly Internet
of things summit, including key European decision-makers and leading industry stakeholders
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but also companies across different sectors, including Transport, Retail, Healthcare &
Wellbeing, Energy and the Industrial Internet. As FIRE so far has been sector-independent, it
could be wise to also target specific sectors for IoT more deeply as by this attract new actors
for FIRE collaboration. Within the FIRE project portfolio there are sector related use-cases
that could be further explored in large-scale piloting for example. There are also additional
IoT initiatives to be further explored.
During the Concertation and FIRE Board meeting in Brussels on the 25th March 2015 at the
NetFutures conference, it was discussed how to work together with existing communities like
IoT to ensure continuity of the FIRE community. The continuation topic will be discussed
further at next FIRE Board meeting on June 28th in Paris back-to-back with FIRE + 5G event
at EuCNC, http://www.eucnc.eu/. There will also be an opportunity to discuss further the
sustainability issue at the IoT Week in Lisbon, June 16th – 18th, http://iot-week.eu/events/iotweek-lisbon/ . The idea is to utilize an existing community with many FIRE projects and
actors involved. It will be up to the FIRE Board to decide about such options.
At the NetFutures 2015 conference in Brussels, a new platform that will give Europe the lead
of in the Internet of Things (IoT) field was launched, http://ec.europa.eu/digitalagenda/en/news/launch-alliance-internet-things-innovation. The Alliance for Internet of
Things Innovation (AIOTI), http://www.aioti.eu/#!/page_SPLASH.

5.3 FIRE and actors addressing societal challenges
Internet technologies are expected to form the backbone of our networked society. It is
therefore essential that they are well designed for the diverse needs of our daily lives, in order
to ensure their rapid adaptation and to allow their full benefits to be reaped. FIRE is offering a
research environment for investigating and validating highly innovative and revolutionary
ideas. In FIRE’s past and current use-case portfolio there are some clear examples of FIRE’s
usefulness to tackle societal challenges:
•

TEFIS – eHealth

•

HOBNET – energy efficiency in buildings

•

EAR-IT – traffic monitoring and energy efficiency

•

SmartSantander – Smart city infrastructure and services

•

EXPERIMEDIA – new forms of interaction and media experience

•

ECO2CLOUDS - energy consumption reduction

•

FORGE – Innovation in education

•

SUNRISE – Monitoring and exploration of marine environments

•

OrganiCity – Co-creation for urban development

The FP7, the CIP-portfolio of Smart City projects is another example on using
experimentation paradigm to address societal challenges. This portfolio of Smart City projects
is designed to help cities deploy ICT in new and innovative ways that enable them to become
‘smarter’ by developing the smarter, digital, greener and more inclusive economies that need
to emerge after the recession. In particular, the projects are structured to enhance the role that
the 'networked Living Labs approach'– which involves citizens and business alike in service
design and creation - can play in supporting innovation in ICT and Internet-based services especially for SMEs. Here the experimentation environments are cities in combination with
the Living Lab approach. Societal challenges addressed by these projects are among others:
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•

ICT for health, ageing well and inclusion

•

Innovative government and public services

•

ICT for a low carbon economy and smart mobility.

In Horizon 2020, research and innovation will be coupled to emphasize on excellent science,
industrial leadership and tackling societal challenges. In different research and innovation
actions resources and knowledge across different fields, technologies and disciplines,
including social sciences and the humanities will be brought together. This will cover
activities from research to market with a new focus on innovation-related activities, such as
piloting, demonstration, testbeds, and support for public procurement and market uptake. The
European Innovation Partnerships (EIPs) are a new approach to EU research and innovation.
EIPs are challenge-driven, focusing on societal benefits and a rapid modernization of
associated sectors and markets. The ongoing Call for commitment, with a deadline on
15/06/2014 has been initialized to kick-start the building of a vibrant market-place for Smart
City action in the EU. The commitment serve as an intention to provide a measurable and
concrete engagement in support of one or more focus areas over the next year or a longer
period of time, linking energy, transport and ICT in the urban context. It will bring forward
cities and communities, industry, innovative SMEs, research organizations and civil society
actors and should provide a meaningful and needed push for the Smart Cities strategic agenda
in the EU.
The Future Internet Research and Experimentation (FIRE) community with its emerging
testbeds and experimentation methodologies is well-positioned to serve as a hotbed for the
next wave of societal innovations that will provide effective ICT technology answers to
address a diversity of societal challenges. Emerging facilities such as SmartSantander have
pushed testbeds for Future Internet technologies from the lab into real world environments
and provide a solid grounding for further experimental research in real-life settings. Identified
opportunities for collaboration are to offer FIRE real-life experimentation environment to
more rapidly provide answers for the society of today looking for innovative solutions dealing
with mounting socio-economic pressures and solutions to serve on a larger scale.
To explore FIRE more clearly towards collaboration with actors working on solutions for
societal challenges there is a need to better understand their specific needs and how FIRE
testbed should evolve to facilitate such collaboration. A suggestion is to set up a specific
collaboration task-force to more deeply work on FIRE for societal challenges and to invite
and engage relevant actors for such collaboration. The cities of the CIP Smart City portfolio
can serve as a first platform to formalize future collaboration strategies but as important is to
try to reach other stakeholders for societal challenges; hospitals, energy-providers, citizens etc
as partners for real-life experimentation involving FIRE testbeds and other relevant
experimentation environments such as Living Labs.

5.4 Energy and resource efficient ICT
The carbon foot print from the IT industry is expected to overtake the carbon emissions of the
Airline Industry by 2020. Efficient use of energy is more important than ever before.
Phenomenon like big data, cloud, Internet of Things (IoT) is growing fast and drives new
technology like the trend of Mega-datacenters (5-40 MW, buildings size 100x300x15 meters)
where the efficient large-scale data production is being done. Looking at a bigger perspective
FIRE could contribute by supporting experimental facilities developing technologies for a
greener society. The introduction of e.g. IoT is often done by smaller SMEs as “innovation
carriers” into large/big industries where the full effect of more efficient technology is seen.
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Large industries are demanding customers and FIRE facilities could be adapted to the SME
companies situation (less resources compared with big industry) to serve experimentation and
testing to make their technologies and services environmental friendly.

5.5 ICT and the data centre industry
The mega-datacentre industry is an emerging trend in the world. One of the most well- known
is the establishment of Facebook’s first datacentre site outside the US in Sweden, serving the
European Facebook community. Another one is the datacentre of Google in Finland and
recently Apple selected Denmark as their new datacentre site, a 1.7 billion EUR investment.
The datacentre industry is mainly led by US actors but will also become a European industry.
Green energy (wind and hydro power), safe and secure electricity power grid, free air cooling,
fibre optics, political and geological stabile etc. factors are key for the site selection and this
could be found in European countries. The mega-datacentre trend is here to stay in Europe
and therefore it is driving new technology challenges that need to be addressed in Horizon in
order to achieve EU objectives for a sustainable society.
A concrete recommendation found in the PEDCA9 Joint Action Plan related to FIRE is the
data centre industry need for testbeds for dressing combinations of different technologies as
well as services for training purposes. Both the developers of equipment and the supporting
technologies are in rapid change and therefore could need facilities support their innovation
capacity and global market outreach.

Figure 7: Layers within data centres with potential actors of relevance for FIRE collaboration10

The European Commission organized an “Open Consultation on Experimental Platforms in
2020” on the 1st October 2014 in Brussels. The purpose was the development of FIRE and
emphasized the need for further exploiting the opportunities of experimentation improving
facilities’ usage, and making it easier for the experimenters to use the facilities. During this
consultation meeting, the datacentre industry was addressed as one potential stakeholder for
FIRE future development. FIRE facilities could for example be used to support the reduction
of energy consumption in the mega-datacentres and to strengthen the Europe´s data centre
sector by serving as an R&D infrastructure for future datacentre services and technologies.

5.6 European Technology Platforms (ETPs)
European Technology Platforms (ETPs)11 are industry-led stakeholder fora that develop short
to long-term research and innovation agendas and roadmaps for action at EU and national

9

The PEDCA-project stands for Pan-European Data Centre Academy ended in December 2014 and was funded
by the EU’s 7th Framework Programme within the Regions of Knowledge theme, Project No: 320013
10
Ref: Document Ref: PEDCA-DEL-4.1-UoL-JLS Issue: 1.1 Date: 21/12/14
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level to be supported by both private and public funding. ETPs span a wide range of
technology areas and have to date played an important role by developing joint visions,
setting Strategic Research and Innovation Agendas and contributing to the definition of the
research priorities including those under the Research Framework Programmes. Building on
the strategies for Europe 2020 and for an Innovation Union, the Commission's Horizon 2020
proposal for an integrated research and innovation framework programme recognises the role
of ETPs as part of the external advice and societal engagement needed to implement Horizon
2020. ETPs will therefore be a key element in the European innovation ecosystem and will
help turn Europe into an Innovation Union, by taking a holistic view and:
• Developing strategies and provide a coherent business-focused analysis of research and
innovation bottlenecks and opportunities related to societal challenges and industrial
leadership actions
•

Mobilising industry and other stakeholders within the EU to work in partnership and
deliver on agreed priorities

•

Sharing information and enable knowledge transfer to a wide range of stakeholders across
the EU.

The European Commission does not own or manage European Technology Platforms, which
are independent organisations. There are a number of ETP´s and among two of them there has
been or are some emerging cooperation and they have been identified by AmpliFIRE as
suggestions for future FIRE collaboration;
NetWorld2020
NetWorld202012 is the European Technology Platform for communications networks and
services. Communications networks enable interaction between users of various types of
equipment, either mobile or fixed. They are the foundation of the Internet. The NetWorld2020
European Technology Platform gathers players of the communications networks sector:
industry leaders, innovative SMEs, and leading academic institutions. This is the ETP where
5G is the most important topic today and where FIRE encourages collaboration to use FIRE
test facilities. AmpliFIRE has established a good connection with the 5G Infrastructure
Association via partner Interinnov who acts as the facilitator of the SME working group
within ETP NetWorld2020 which primary focus is on 5G keeping the voice of SMEs heard.
NESSI - Networked European Software and Services Initiative
Information and Communication Technology (ICT) is an essential driving force for
innovation and a core enabler of economic growth. The IT services marketplace is changing
dramatically, due to a series of challenges including:
•

An ever increasing pace of change caused by globalisation and technological innovation;

•

A continuing shift toward increasingly tailor-made solutions;

•

A major shift toward mission-critical 24/24 running systems;

•

New needs of end-users such as ubiquitous access, ease of use and personalisation;

•

The emergence of open source software.

11
12

http://ec.europa.eu/research/innovation-union/index_en.cfm?pg=etp
http://networld2020.eu/
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This is the ETP that hosts the Big Data Value initiative, http://ec.europa.eu/digitalagenda/en/news/strategic-research-and-innovation-agenda-big-data-value-europe , a Strategic
Research and Innovation Agenda (SRIA) on Big Data Value for Europe. The objective of the
SRIA is to describe the main research challenges and needs for advancing Big Data Value in
Europe in the next 5 to 10 years. http://www.bigdatavalue.eu/
Previous FIRE projects (TEFIS and BonFIRE) have been supported as NESSI strategic
initiatives and they have contributed to NESSI through various activities including the
NEXOF reference architecture, patterns and proofs of concept, standardisation activities,
education and training and animation of the NESSI community on dedicated topics.
This could be a potential to take up again for future collaborations to take up on a wider scale
between FIRE and NESSI.
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6. Recommendations for collaboration plans
FIRE is one among several actors in the Future Internet research and innovation ecosystem.
Throughout its lifetime it has always been seeking collaboration and relationships with other
initiatives within such relationships FIRE is recognized as a partner to provide experimental
facilities and services. For each relationship there is a need to develop and implement
individual action plans to enrich the collaboration and to sustain the partnerships. Below we
outline the recommendations on collaboration plans for some prioritized bi-lateral
partnerships, both on shorter term within the last period of AmpliFIRE (until the end of
December 2015) and ahead (to anticipate after AmpliFIRE ends).

6.1 Recommendations on FIRE and the IoT community
The Internet is expected to ultimately interconnect billions of people and trillions of devices.
Since several years, "Web-of-Objects" and "Internet-of-Things" initiatives have emerged
primarily aimed at machine-to-machine or device-to-device interactions but also more
complex solutions to target for example Smart City challenges. These initiatives and partners
are all together a potential for FIRE collaboration. Until now, the FIRE IoT relationships have
mainly been between projects and - with the relations of individual partners - with the wider
“undefined” IoT community. AmpliFIRE was present in June 2014 at the IoT week in
London, organized by the IoT Forum to exploit FIRE IoT testbeds. FIRE IoT initiatives
presented were IoT Lab and SUNRISE. (http://www.ict-fire.eu/news/view/article/doing-forefront-iot-using-fire-testbeds-workshop-on-the-iot-week.html) .The target was to show how
FIRE IoT facilities could serve IoT vendors and service developers with real experimentation
environments for research and proof of concept assessment. AmpliFIRE also organized a
session on IoT testbeds at the FIRE Forum on October 15th 2014 in Brussels. In this session,
FIRE IoT projects presented their research activities and piloting initiatives on IoT and
discussed future research challenges and opportunities for collaboration including large scale
pilots. (http://www.ict-fire.eu/events/fire-forum-2014.html). At the NetFutures 2015
conference in Brussels, a new platform that will give Europe the lead in the Internet of Things
(IoT) field was launched, the Alliance for Internet of Things Innovation (AIOTI),
http://www.aioti.eu/#!/page_SPLASH. AmpliFIRE discuss the possibility to follow up last
years IoT week in London with a session, collaboration and sustainability, in Lisbon this year
(June) close to the ending of most partners’ participation in AmpliFIRE.
The main challenges for FIRE concerning cooperation with the IoT community are the
following.
•

The IoT community is not one single community. It consists of a number of different
initatives, many of them still rather young and under maturation. It´s also very
fragmented. During the first phase of AmpliFIRE, we chose to tap into one of the IoT
community where FIRE partners also were present, the IoT Forum. Lessons learnt from
this are that we need to widen the relationships beyond the existing FIRE IoT partners.
We need to open up to other IoT communities and IoT actors.

•

It must be clearer to potential users of the IoT testbeds how they can use the facilities.
What are the services offered and how can they be accessed?

•

To attract the IoT community including to serve the IoT vendors and service developers,
the FIRE IoT facilities could think about showing how they serve product development
and proof of concept testing more than being environments for research and
experimentation.
47 / 63

As short term actions to foster collaboration with the IoT community, we proposed the
following (January-April 2015):
•

Look beyond the established IoT partnerships among the FIRE IoT projects and identify
additional IoT communities where IoT actors are active. Examples are the IEEE IoT
community, Eclipse and IoT developers’ communities and the Artemis Industry
association. Invite FIRE IoT actors to give advice to these additional communities.

•

Organise some first meetingswith some of them, or try to enter into their events to foster
collaboration and show that FIRE exists.

•

Arrange a workshop with IoT testbed providers to discuss and identify how their service
offerings can serve IoT product development and proof-of-concept testing.

•

Exploit better the FIRE IoT facilities by preparing a section on the FIRE portal where the
FIRE IoT related facilities are listed including who to contact and promote this for
upcoming IoT Calls.

For longer term actions we suggest to:
•

Identify the specific research challenges the IoT evolution faces and give room for this in
upcoming FIRE Calls. This includes, for example, security, interoperability and
standardization.

•

Define a strategy on how FIRE could contribute to foster a strong European IoT sector for
the international adoption of European IoT technologies. This could be a joint effort with
different initiatives identified in the short term action plan.

•

Set up an alliance with different IoT initiatives to coordinate efforts and to address
challenges faced by the broader segments of the IoT community. This would also include
the user-side of IoT such as Smart Cities investors.

6.2 Recommendations on FIRE and 5G-PPP
Although there have been a lot of discussions around the new PPP addressing 5G (5G-PPP)
throughout 2014, the corresponding H2020 proposals were submitted to the EC / DG
CONNECT only in November 2014. The first 5G-PPP projects will start in mid-2015.
Establishing a bilateral collaboration with the 5G-PPP will have a meaning only when the 5GPPP projects will have kicked off.
Still, some activities already happened in 2014, supported by the EC, the 5G Infrastructure
Association13, as well as CSAs related to the Network Technologies Unit. Those activities
were mostly destined to promote and advertise the 1st Call of the 5G-PPP. FIRE was
associated to most events which were organized. On the one hand, we promoted the
importance of experimental testbeds in relation with 5G; and on the other hand, we proposed
some ideas about potential areas for cooperation (cf. [1], section 5.4, and related presentations
at FIA Athens and 5G-PPP Information Days). Some more thoughts have been developed

13

The 5G Infrastructure Association is a legal entity that has been created by industry and research
organizations to be the counterpart to the EC in handling the 5G-PPP, via a common “5G Partnership Board”.
The 5G Infrastructure Association and the EC are sharing responsibilities according to a contractual document.
The evaluation, selection and management of the 5G-PPP projects entirely lie with the EC, as with any other
H2020 projects.
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within FIRE (cf. [2], section 6 and section 8.4) and have yet to be shared with the 5G-PPP
projects and governance structure, which is not yet in place.
Experts from the NetWorld2020 European Technology Platform and from the 5G
Infrastructure Association have been working on White Papers defining vision, roadmap, and
specific areas related to 5G. A first general document was released in September 2014 [3].
One of the internal working groups has drafted a White Paper looking at 5G experimental
facilities, but the paper is not yet available and still needs to be finalized and released [4].
The proposal from FIRE to build a “Strategic Experimental Infrastructure for Future Internet
Research and Experimentation (FIRE+) available to experiments of any size, complexity, or
networking technology” (cf. [5], ICT11 -2014 FIRE+) is quite consistent with the proposal
from the experts from NetWorld2020 and from the 5G Infrastructure Association who are
calling for the development of a “pan-EU 5G Infrastructure” (cf. [3], section 1.2). There is no
reason why the alignment between the activities performed on both sides could not happen
within H2020. In such a context, we believe that the main challenges for FIRE does not only
lie with identifying technical domains where it could support 5G related projects, and where
5G projects could help FIRE innovate more and “drive FIRE+”; not even to define and
promote the advantages of using experimental facilities to “help accelerating the testing and
experimentation process of 5G network technologies” (cf. [1], section 8.4). We have
identified three main challenges:
•

The first main challenge is a timing alignment challenge. 5G (PPP) projects need
testbeds to cope with the challenges of testing the integration and aggregation of the
multiple technologies that will be the basis for 5G, especially in the next phases of the
PPP i.e. “system optimization” and “large-scale trials” (phase 1 being identified as the
“research” stage). However it will be very challenging to develop such test beds before
such integration and/or aggregation is built.

•

The second main challenge is the sustainability of the testbeds (this has already been
discussed for many years within FIRE) but also of the research and development on the
side of the 5G-PPP. What if a 5G-PPP project starts using a given FIRE test-bed which
then is no longer available before that 5G-PPP project ends? And what if a FIRE project
uses innovative 5G technologies coming from a 5G-PPP project which ends before the
FIRE project is completed?

•

The third main challenge is the multiplicity and diversity of projects, once again on
both sides. On the side of FIRE, 5G and networking technologies, which represented a
large share of the projects when FIRE was initiated a few years ago, have been slowly
replaced by service-oriented projects, which constitute today the largest part of the FIRE
portfolio. On the side of the 5G-PPP, although a “pre-structuring model” has been defined
by industry and is supported by the 5G Infrastructure Association, there is no guarantee
that the various 5G areas will be covered with the selected projects, making more difficult
to plan for related experimental testbed projects within FIRE.

The most efficient manner to cope with all those challenges would be to build both the 5G
technology and the 5G testbeds in parallel, or better, jointly. This would mean that the
call for proposals from the 5G-PPP and from FIRE should be better coordinated and
could even have a common part, shared and supported by both the Network Technologies
and the Experimental Platforms Units. This idea could already be introduced in the
recommendations for WP2016-2017.
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Important note: 5G is mainly industry-driven, while FIRE has been so far mainly driven by
academia and research institutes. It is an opportunity to establish a liaison between those two
programmes, but on the other hand is it also important to keep FIRE support to longer-term
research. 5G innovation should be driven both by the big industrial players (pushing their
own roadmaps in 5G), and also by academia and smaller players (for example, SMEs). FIRE
also has an important role in driving longer-term innovative research (beyond current 5G
industrial roadmaps).
Short term concrete recommendations (January-June 2015)
As stated in the introductory sections, the 5G-PPP projects will start around mid-2015. The
interlocutors available in the short term are:
•

The 5G Infrastructure Association;

•

The NetWorld2020 ETP;

•

The running FP7 and H2020 5G related projects;

•

The Network Technologies Unit;

•

The “5-Alive” Coordination and Support Action, which is supporting some of activities
related to the 5G-PPP and NetWorld2020.

In such a short time frame the following opportunities could be followed up:
•

FIRE (project) representatives should be involved in contributing to the new version of
the NetWorld2020 White Paper on 5G Experimental Facilities in Europe [4]. Two FIRE
projects have already been identified as potential contributors i.e. CREW and WiSHFUL,
and there might be others. A call for contribution shall be launched shortly within
NetWorld2020 and the 5G Infrastructure Association. Coordination of the FIRE
contribution should be handled by AmpliFIRE.

•

AmpliFIRE could trigger some discussions between the two EC Units in light of
preparing the next Work Programme and see whether some joint effort could be
happening, to have FIRE involved in stage 2 of the 5G-PPP in a more coordinated
manner. Even if a joint call cannot be arranged, there could be some incentives in the call
text on both sides for projects to work together.

The next EuCNC, the European Conference on Networking and Communication, will be held
from 29th June to 2nd July in Paris, France14. This conference, or rather its predecessor
FuNeMS (Future Network & Mobile Summit), has been very effective for promoting FIRE
projects like CREW. The focus of the 2015 edition will clearly be on 5G again, as was the
case in 2014. The following opportunities could be pursued:
•

AmpliFIRE together with the CREW and WiSHFUL projects successfully submitted a
workshop proposal on “FIRE and 5G”, and will invite the above-mentioned 5G players to
participate and share ideas during the workshop15.

•

AmpliFIRE is encouraging FIRE projects to attend and participate in EuCNC. WiSHFUL
and CREW indicated that they will certainly participate. There is a specific track called
“Testbeds & Experimental Research” that FIRE projects can use to submit papers, or

14
15

Cf. http://www.eucnc.eu/.
Cf. http://www.eucnc.eu/?q=node/60.
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proposals for sessions, workshops, or posters. The calls are all open with deadlines on 6th
February 201516.
•

A FIRE booth could be organized at EuCNC to demonstrate how FIRE could support 5GPPP projects in the next 5G-PPP call; CREW could be leading this as the most visible
networking-oriented project within FIRE.

•

A panel on “5G Testbeds, experiments, demonstrations” has been proposed within the
EuCNC Steering Committee (it has yet to be agreed upon); at this stage, FIRE is not
involved.

AmpliFIRE plans also to invite some, or all, of those who participated in one of the
workshops / meetings at NetFutures 2015.
Longer term recommendations
Longer term recommendations (to anticipate after AmpliFIRE ends) include gaps to address,
collaboration to strengthen [a shared] value proposition, etc. A CSA has been selected in
order to ensure the overall coordination and integration of the projects within the 5G-PPP.
This CSA is likely also to support an overall 5G-PPP governance structure, along with the 5G
Infrastructure Association and the EC (cf. [6] page 3). As most projects will kick off by mid2015, we could expect this structure to be put in place in September-October 2015. Some
AmpliFIRE partners are also in this 5G-PPP CSA.
We recommend that FIRE finds a seat e.g. as an observer in the 5G-PPP governance structure.
The challenge is to identify who in FIRE could be the relevant representative, knowing that
AmpliFIRE will be running only in a light form at that stage. One option could be to have a
representative coming from the FIRE Board; either the FIRE Board Chairperson or a person
within the FIRE Board in charge of interacting with the 5G-PPP, especially if after the
upcoming discussions the FIRE Board is set up as a more permanent structure, not entirely
handled by any specific CSA.
In order to ensure that both sides work on an equal basis and can work more efficiently in a
joint manner, we also recommend that a representative of the 5G-PPP is invited in the FIRE
Board.
The main objective shall be to jointly prepare stage 2 of the 5G-PPP and the upcoming calls,
both on the FIRE and on the 5G-PPP side. As already stated, we recommend that the
objective shall be to better coordinate between the call texts and possibly even have a
common call as a subset of both calls.
In terms of roadmapping and other technical activities, FIRE representatives should continue
to be involved in the NetWorld2020 and 5G Infrastructure Association expert groups,
especially with respect to the 5G Experimental Facilities area.

6.3 FIRE and FI-PPP
FIRE and FI-PPP are complementary EC initiatives that through a continuous joint
collaboration, both at a technical and strategic level, can close the gap for creating a full endto-end Future Internet innovation ecosystem. The key objectives, mission and primary target
user communities for both of these initiatives can be summarized as follows:

16

Call for specific sessions: http://www.eucnc.eu/?q=node/94; call for papers:
http://www.eucnc.eu/?q=node/58; call for posters: http://www.eucnc.eu/?q=node/59.
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•

FIRE: FIRE is primarily focused on technology research and experimentation in the
Future Internet domain, providing experimentation facilities that can be used by scientific
communities and researchers for innovative technology validation and by SMEs or
industry for early R&D validation trials (i.e., testing of products before the launch to
market). FIRE’s vision is to be the innovation engine for Future Internet ecosystem

•

FI-PPP: The FI-PPP is primarily focused on enabling large scale service and application
trials in the Future Internet domain, providing services and apps creation facilities and
openly available specifications and tools that allow developers, SMEs and industry to
perform large scale and pre-commercial service trials. FI-PPP’s positioning is the precommercial validation and large scale trial engine for the Future Internet ecosystem.

It is of utmost importance to understand and facilitate the synergies between the FIRE and FIPPP activities and key players, recognizing the value that each of these can provide to the
end-to-end Future Internet innovation ecosystem.
Throughout 2014, several concrete cases of collaboration between the two initiatives have
successfully taken place: the SmartSantander sensor network and facilities are currently
running as part of the IoT infrastructure in FIWARE-Lab (FI-PPP); several BonFIRE and
OFELIA FIRE testbeds have been integrated within the FIWARE-Ops enabled federated
cloud infrastructure (FI-PPP) as a result of the Open Calls run by the FI-PPP XIFI project,
and various FIRE experimental facilities (OFERTIE, EXPERIMEDIA) have been the subject
of collaborative efforts aimed at demonstrating the technical feasibility of running FIRE
experiments on top of XIFI’s infrastructure nodes.
Despite these concrete collaboration cases, we still consider that there is a need for reinforcing
it in the future, especially at an EC Programme level, by sharing a common strategic vision
and complementary objectives, which would facilitate maintaining shared technological areas
of interest, i.e. increasing the potential number of FIRE facilities and experiments applicable
to the FI-PPP.
We consider that the main challenges for the FIRE and FI-PPP collaboration are the
following:
•

Establishing a formal collaboration model between the programmes. Currently, the
collaboration is being performed at an individual project level (e.g. the cases of
SmartSantander, the individual FIRE facilities mentioned above, or project Open Calls).
There is no framework defined for the continuous collaboration between FIRE and FIPPP, and this limits the impact that a programme-level collaboration between them could
achieve in the Future Internet area. Memoranda of Collaboration (MCs) have been
created, for example in the case of the FI-PPP and EIT ICT Labs, see Figure 5, where a
well-defined collaboration model and complementary objectives between the programmes
are defined and monitored. We consider this should also be the direction to follow to
facilitate and empower the collaboration between FIRE and FI-PPP.

•

Creating a sustainability pathway for FIRE facilities. One of the main challenges that
FIRE facilities are facing is ensuring their sustainability once their associated FIRE
projects end. We believe that the cooperation with FI-PPP can help in achieving a new
pathway towards achieving the necessary sustainability for these facilities, since new
opportunities would be created. For example, as part of a regular collaboration between
the programmes, the facility integration effort required could be shared between the
relevant FIRE and FI-PPP projects, and once the FIRE project ends, the facility could be
sustained by the relevant FI-PPP project.
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•

Maintaining the technology-experimentation and service-testing nature. It has been
mentioned in the introduction of this document that both FIRE and FI-PPP have different,
but complementary, profiles. FIRE facilities may be used for technology experimentation
purposes while FI-PPP infrastructure is used for service and application testing purposes.
A facility integration scenario between the two initiatives would be able to demonstrate
the complementarity to maintain both possibilities at the same time. SmartSantander is a
good representation of the duality in the validation of experimentation and services.

•

Evolve and promote the value added proposition AmpliFIRE has been constantly
working and improving the value proposition that FIRE can bring to the FI-PPP projects,
such as FIWARE and XIFI, triggering new collaboration opportunities. It is important that
this work is continued, in order to keep both FIRE and FI-PPP communities aware and
involved in the collaboration opportunities.

Short term concrete recommendations
The FI-PPP projects available as interlocutors in the short term FI-CORE (which takes over
from the activities done as part of the FIWARE project, which ended in December 2014),
XIFI, which - among others - has the objective of creating an internationally federated cloud
infrastructure based on FIWARE technologies, and the recently-launched FI-PPP Phase 3
projects. These technologies cover the transversal areas of IoT, Big Data, Cloud, Security,
Network and Devices, Applications, media Streaming and Semantic and real time Data
management, which are applicable to several vertical sectors (e.g: Smart Cities, Energy, etc.),
and are offered as part of the FIWARE-Lab infrastructure.
FI-PPP projects have been increasingly showing interest in integrating and supporting several
FIRE facilities and experiments, in particular of the following types:
FIRE infrastructure which could be federated as a new node and region within the
FIWARE-Lab or FIWARE-Ops federated Cloud
This scenario refers to FIRE projects where it is planned to setup a computing/storage
infrastructure (cloud or not) on top of which experiments will be run. Essentially, the project
being considered owns some physical computing/storage infrastructure (i.e., set of physical
servers deployed on a given datacenter) on top of which they plan to setup and run a number
of experiments.
Part of the computing/storage capacity could be configured to work as a "private" region so
that only users of a given organization (users who are going to run experiments of the FIRE
project) can create Virtual Machines (VMs) that are allocated in the contributed
computing/storage infrastructure.
Advantages:
• The infrastructure for experiments that is setup by the FIRE project becomes an integral
part of the FIWARE-Ops toolkit (developed by the XIFI project and that will be taken
over by FI-CORE) and is made visible on that environment. Results of the FIRE project
can be disseminated via FIWARE/FIWARE-Lab events (e.g., Campus Party). Some joint
dissemination actions can be also programmed (publication of success stories, videos to
be produced and disseminated on FIWARE YouTube channel, involvement in
hackathons, challenges, etc.).
•

Overall computing capacity available for the experiments goes beyond the
computing/storage capacity that the FIRE project has available and could deploy on its
own. In other words, the FIRE project is able to setup and run their experiments on a
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larger infrastructure, i.e., the Cloud that is based on the federated network of FIWARELab nodes.
•

The FIRE project can concentrate its resources on what is specific to the project (the
concrete experiments to setup and run) rather than devote resources to support and evolve
the software that manages the underlying computing/storage infrastructure (e.g.,
OpenStack-based cloud management software). It also may save at least part of the
resources that otherwise had to be devoted to the operation of the computing/storage
infrastructure (it may still need to devote some resources to operate the new node in
FIWARE-Lab they would federate).

•

The environment developed by the FIRE project that would be used to set up and run
experiments can be advertised to the wide community of developers who have created an
account on FIWARE-Lab (e.g., through the FIWARE-Lab Store) so that more developers
can be attracted.

The FIRE projects BonFIRE and OFELIA are examples of this type of scenario.
FIRE infrastructures to which connection from FIWARE-Lab can be setup so that the
backend part of target experiment applications can be run on the FIWARE-Lab Cloud
This scenario refers to FIRE projects that have setup an experimental infrastructure that
makes some resources available to applications running on third-party environments
(typically environments where applications developers would deploy their applications).
A typical example of this kind of FIRE project is SmartSantander. The SmartSantander
project offers a powerful set of sensor networks deployed on a real city: Santander, in Spain.
Experimental applications can be developed that can connect to gather data from those
sensors.
Another example of this kind of FIRE project would be projects that enable the allocation of
"virtual” (= simulated) sensors. Applications can experiment with virtual sensors that the
application developer can allocate in the experimental infrastructure provided by the FIRE
project.
FI-PPP considers it is worth making these experimental infrastructures accessible from
FIWARE-Lab. Access through FIWARE Generic Enablers (GEs) would be the preferred
option when applicable (this had actually been the case in SmartSantander), but there may be
other options to explore, case-by-case. Application developers could therefore deploy the
backend and portal part of their applications on the FIWARE-Lab Cloud. The backend part of
the applications can use the resources made available on the FIRE experimental infrastructure.
Advantages:
•

The infrastructure for experiments that is setup by the FIRE project is easily accessible
from FIWARE-Lab and it is made visible on that environment. Results of the FIRE
project can be disseminated in FIWARE/FIWARE-Lab-driven events (e.g., Campus
Party). Some joint dissemination actions can be also planned (publication of success
stories, videos to be produced and disseminated on the FIWARE YouTube channel,
involvement in hackathons, challenges, etc.).

•

Third party experimenters can rely on the computing capacity available on the FIWARELab Cloud to host the portal/backend part of their experiments. Experimenters don't need
to look for an infrastructure for hosting the portal/backend part of their experiments.
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•

The environment developed by the FIRE project that would be used to set up and run
experiments can be advertised to the wide community of developers who have created an
account on FIWARE-Lab (e.g., through the FIWARE-Lab Store) so that more developers
can be attracted.

Apart from these short term areas of collaboration interest from FI-PPP that FIRE should take
into account, there are some other opportunities that could be followed upon:
•

FIRE (project) representatives should be involved and participate in NetFutures
(former FIA - Future Internet Assembly). NetFutures is a great opportunity for FIRE
projects to be disseminated to other Future Internet related communities and express and
define their collaboration interest with FI-PPP initiatives. In turn, new areas of potential
collaboration between the programmes can be identified under the FIA workshops scope.

•

Coordination meetings between FIRE and FI-PPP project representatives can be
established under (for example) the Smart Cities World Congress, CeBiT or the Mobile
World Congress context, either organizing a FIRE booth or triggering some discussions
around next steps for potential collaborations.

•

AmpliFIRE can also invite key speakers from FI-PPP projects and organize dedicated
workshops with those FIRE/FIRE+ projects interested in exploring collaboration
opportunities with FI-PPP.

Note that these actions should not stop progressing on the establishment of a general
collaboration agreement between FIRE and FI-PPP, which can fully exploit the end to end
Future Internet Innovation ecosystem that would result from that collaboration agreement.
Longer term recommendations
As mentioned in the introductory section, we consider that agreeing at the H2020 programme
level on a collaboration model between FIRE and FI-PPP is the natural long-term evolution of
the current collaboration activities that have been established so far on an individual project
basis. This would dramatically increase the collaboration opportunities between the active
players in the two programmes in the future, both from a technical and strategic point of view.
This would address the existing gap for achieving a truly end to end Future Internet
Innovation ecosystem.
A CSA (Coordination Supporting Action) should be created to support this process, by
monitoring and enforcing specific activities and mechanisms for an effective collaboration
between the two programmes. This CSA would also be responsible for defining/refining and
implementing the most suitable collaboration model. It would also help in preparing the text
for possible upcoming common Open Calls and support all kinds of promotional activities
needed to ensure wide dissemination of related work and activities.
Moreover, we also recommend that key representatives (e.g. the project leaders) from FICORE and XIFI FI-PPP projects shall be invited on a regular basis to participate to the FIRE
Board, so that they can get an overview regularly of the FIRE activities progress and provide
insights on the work and evolution of the FI-PPP offering.
In terms of technical roadmapping discussions, Fed4FIRE and XIFI and FI-LINKS projects
should continue the joint analysis effort for avoiding future divergences and incompatibilities
of both federated infrastructures (XIFI will terminate at the end of December 2015 - and
roadmapping activities in the FI-PPP domain will be continued by the FI-LINKS project).
There are also architectural FI-CORE project monthly meetings, which we recommend
interested FIRE technical project representatives should join, in order to understand and
follow up on the technical status and evolution of the FIWARE platform and offering.
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The main objectives of a closer and better structured collaboration between FIRE and FI-PPP
should finally guarantee complementarity of activities performed in various projects, avoiding
competition and duplication of efforts. This is crucial to ensure a strong European Future
Internet leadership.

6.4 FIRE and GÉANT
Although the collaboration and involvement of GÉANT can serve the interconnection of
testbed facilities this has not been implemented on a wider scale among FIRE initiatives. To
continue exploiting this opportunity the information sheet in Annex 6 can be used as a basis
for a marketing leaflet for awareness raising among upcoming new FIRE projects when call
for proposals are launched.
One of the key issues identified as an obstacle for the use of GÉANT by FIRE projects is the
need for budgeting money early on in the project proposal phase to cover for the access fees.
This should be brought up in the Call information texts and guidance to new FIRE proposers.
It is questionable whether the FIRE(+) budget, i.e. efforts, as such should be used in order to
promote GÉANT where there is no evident traction on both demand and supply sides:
DANTE/NRENs are the organisations with the mandate to promote GÉANT. If FIRE
participants would rather trust commercial operators to do the job (of marketing, selling,
provisioning, and in general providing customer service) better, they should obviously be
allowed to do so in the future, too. (Where there is traction, it is best that DANTE/NRENs sell
their services to those interested in them, rather than a FIRE CSA centrally trying to
coordinate such.)
While joint research initiatives can be envisioned, it should be remembered that 1) such
bilateral relationships often best start and are nurtured by collaboration that started from a
practical need for bandwidth and services, allowing the parties to get to know each other
better; and that 2) DANTE, as a limited liability company, is first and foremost the operator of
the GÉANT network and not a research institute of its own, despite obviously striving to
innovate new services with leading-edge network technology. The workshop between FIRE
and GÉANT at NetFutures 2015 created a good start for joint activities ahead.
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7. FIRE Sustainability models for viable collaboration
For any collaboration model – on an individual level or at a bi-lateral level - the long term
viability and the continuity of a certain infrastructure or partnership beyond a project is of
utmost importance. Within the FIRE evolution the aspect of sustainability of FIRE
infrastructures and partnerships have been tackled in different ways:
•

The MyFire Support Action developed a short document on Routes to Sustainability in
FIRE (2012). Their suggestion to sustainability included a hybrid funding model and
federated facilities to be extended outside FIRE. This model can be found in ongoing
FIRE initiatives such as Fed4FIRE by their federation and their partnership with GENI.

•

The FIREBALL CSA developed an asset-sharing model between testbeds, Living Labs
and Smart Cities to sustain individual facilities by exploiting individual resources as joint
services. This was also the sustainability mechanism behind the TEFIS initiative which
also included close collaboration between domain actors, service providers and
technology providers. We can find similar approach also within the Fed4FIRE initiative.
The FanTaaStic initiative has also similarities to sustainability by their brokerage servicemechanism.

As previous described in section 2.6 we find other strategies to sustainability to foster longterm collaboration:
•

iLab.t and their incremental way to sustainability– the project-mechanism that creates
viability, in combination with the sustainability represented by the governance body of
the facility – iMinds, as iLab.t is a facility within iMinds.

•

BonFIRE that established a BonFIRE foundation to continue and sustain the facility
beyond the lifetime of the project.

•

SmartSantander and their sustainability model by tying up to a larger scale facility – the
FIWARE-Lab and by this create both sustainability and scalability. For SmartSantander
this “scaling-up model” is built upon a service-operator model for the municipality of
Santander and a triple-helix partnership between the university, the city of Santander and
the industry.

The SmartSantander example is very different from many other FIRE projects as it had
always the orientation towards actual exploitation. It has been noted that it is not simple to
replicate that model for any FIRE initiative due to aspects such as funding and facility main
operation - more research oriented or closer to market positioning.
The examples above show a diverse set of different strategies towards sustainability to foster
longer term collaboration.
(Annex 7 includes an analysis performed by AmpliFIRE in 2013 of existing FIRE approaches
to sustainability)
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8. Conclusions
For today and in the future, many opportunities exist to collaborate – within existing relations
and in new partnerships, but this will require FIRE to look beyond and ahead the current
boarders and to be able to facilitate collaboration between a diverse set of actors. In
deliverable D1.2 it is suggested to distinguish between:
1. Collaboration within FIRE, between project
2. Collaboration between FIRE and other initiatives or key players
3. Collaboration of FIRE within the wider ecosystem in a much informal and loose manner,
comparable with a breeding ground
In each of these individual layers, a broad spectra of collaboration opportunities may evolve.
At the current time almost every FIRE collaboration is in a rather early phase of development
and very few formal agreements have been arranged. Suggestions for the FIRE-collaboration
strategy beyond 2020 is to take opportunity of “the Gold Mines” already existing and
continue with the realization and exploring such values. Collaborations suggestions is to
harvest the value proposition and use it to enable making progress in the direction of
becoming “a Diamond” and simultaneously phasing out such collaboration and using the
resources elsewhere. Suggestions for the collaboration models on the “the Question Mark”
and “The Launch Pad” levels – those in a fair shape but not in its best shape is to sort among
them and to invest in the more promising one while phasing out the less promising ones. “The
Launch Pad” and “The Question Mark” collaboration models both strive for becoming future
diamonds and those being diamonds and those being golden mines are the flagships
collaboration models of FIRE.
To summarise, it is crucial for FIRE future collaboration models that FIRE is:
1. Sustainable
2. Inclusive to a wider group of stakeholders
3. Able to handle dynamic value-creation
4. Able to include different modalities for value-creation
A suggestion for FIRE is to determine what role each collaboration model will play in the
future for FIRE. Another suggestion for FIRE is to determine activities aligned with these
roles and to set a management strategy for the overarching FIRE collaboration model
portfolio including formalizing the partnership by concrete means.
The existing FIRE collaboration models have been developed throughout a number of years.
The collaboration is generally based on strong tie relationships where the core groups of
members have a common goal. The members start to know one another well, what other
actors in the group can contribute with and what to expect from other actors. Trust between
members has continuously been developed through years of collaborations in different
projects. This has contributed to establishment of reciprocity contracts based on mutual
agreements. The FIRE collaboration has also reached a point where legal agreements among
members have started to be formulated. It can be concluded that the strong ties in FIRE are
the fundamental base of the collaboration. However, dependency on strong ties also has its
limitation for reaching of efficient collaboration and creation of maximal values. A diversity
of collaboration based on a balanced mix of strong ties and loose ties is crucial for
opportunity recognition in the collaboration. Information is rapidly diffused within the
collaborating group based on strong ties where long term relationships has been developed in
the group as is the case in FIRE. However, this also implies a limitation in recognizing
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opportunities from new collaboration and input of information beyond the collaboration
boundary. Collaborations are thus deprived of information from distant potential partners or
potential stakeholders of the collaboration Information available through strong ties are
therefore necessary. FIRE is now reaching a second phase of the collaboration models where
loose ties are needed to a much higher extent.
A critical success factor for collaborations in general and collaboration in the FIRE ecosystem
in particular is the extent to which it can coordinate itself to communicate and achieve
common goals (Patel et al., 2012). But what are these common goals and values for the longer
term? And what are the services to enhance collaboration? Thus, a potential challenge is to
create an input, process and output structure in collaboration models that makes the ecosystem
thrive, but first it´s about identifying opportunities. A major strategic challenge for achieving
sustainability through collaboration is to define and conceptualize the FIRE collaboration
models to allow for a more fluid structure in the ecosystem (Allee, 2000). Network analyses
are ways to define and conceptualize competitive ecosystems (Peppard & Rylander, 2006). As
such, the FIRE collaboration models are to be considered as a way to efficiently exchange
value through development of dynamic and sustainable structures of ties with partner
organizations (Thomson, 1999, 2001; Thomson & Perry 1998). One challenge related to this
is the formalization of an exchange structure enabling long term collaborations. Such
formalized exchange structures also prerequisite resources supporting a sustainable
development.
FIRE now turns to potential stakeholders outside the FIRE community and also outside
Europe. Examples of the ongoing work with development of more extended loose ties are, for
example, the CI-FIRE initiative between FIRE and EIT ICT Labs. From FIRE’s point of view
there is a huge work going on with the establishment of weak ties to balance the currently
dominating base of strong ties. Moreover, part of the establishment of new collaboration
based on weak ties is also expected to develop into a larger network of strong future ties, with
a larger community taking part in the collaboration. It can be concluded that indirect ties also
enable entrepreneurs and firms to substantially increase their access to information and
resources, multiplying by many times over what is available through their directions. The
FIRE collaboration model continuously aim to increase the span of action through
establishment of both strong and weak ties, this to gain access at a limited cost to resources
otherwise unavailable and for assuring for efficiency in opportunity recognition (see e.g.
Granovetter 1973; 1982, p. 106).
Until now there are some “de-facto models” established for collaboration among a wider
community of individual stakeholders;
•

The Open Call model to give access to experimenters and new facilities during the
process of a project. The Open Calls have contributed to industrial interest in testbeds.

•

The Open Access model where facility providers open up their services for free (or part
of their services) to experimenters during and beyond the originally lifetime of the
respective project.

None of the above models can be defined as long-term financial sustainable nor scalable. The
Open Call model is depending on EC-funding and the Open Access model is depending on
the voluntary capacity and willingness among facility providers and partners.
Some testbed providers also provide their services by payment either directly by the user or
via some grants provided by support organizations, but there is no unified FIRE model for
such business-oriented customer-provider collaboration relationship.
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What we can learn from the current state on models for sustainability we find some promising
existing initiatives that can show sustainability beyond the lifetime of a project – but they are
still very “young” and under evolution.
On the level of bi-lateral relationships there are still no formal agreements between partners
even there are fruitful outcomes from the ongoing collaborations such as the facility
exploitation of SmartSantander within FI-PPP, the availability of some FIRE testbeds within
EIT ICT Labs and the use of GÉANT building blocks by different FIRE federation initiatives.
To make the bi-lateral relationships to sustain one key issue is the sustainability of FIRE and
the need for a legal body to make longer-term contracts with. For FIRE collaboration vision
beyond 2020 it will require to be linked with and to influence the future strategic directions of
FIRE and the future FIRE scenarios – testbed as a service, industrial cooperative, resource
sharing collaboration, the social innovation ecosystem or some other unexplored opportunity?
Finally we list the AmpliFIRE recommendations for the implementation of FIRE future
collaborations based on the findings from current state and future visions:
1) Identify value opportunities that are still unused, underused or can be expected to
appear. What are these?
Example: In current collaboration the main actors and relations for collaboration are mainly
researchers from universities and research institutes. The Social Innovation Ecosystem is one
future scenario described in deliverable D1.2 FIRE Future Structure and Evolution Report.
What would it mean for FIRE future collaboration models with a widen user-group, different
requirements etc. and what are the values FIRE can provide for such collaboration and what
would be the real win-win of such collaboration? Also the other scenarios are including new
opportunities as well as requirements. To be more inclusive to these other “non-research
actors” it is crucial to approach them from their needs rather than pushing FIRE towards
them. If FIRE wants to expand the relationships outside ICT researchers a suggestion would
be to make a real need-finding process with these actors without talking about requirements
and service offerings.
2) Aligning the future FIRE service offer portfolio with future requirements from
different actors
As the users of the FIRE facilities today mainly come from academia the current FIRE
services are designed to support researcher’s requirements. If FIRE wants to establish
collaboration with a wider user-base it will require services of different types. For industry
including SME´s the use of testbed facilities for proof-of-concept testing and show-casing is
more relevant than to use testbeds for “traditional” research experimentation and validation.
Also collaboration between FIRE and new initiatives such as 5G-PPP will require evolution
of the FIRE service offer portfolio. By being partner of this evolution from the beginning
FIRE facilities can be better adopted to fit new requirements. A promising opportunity is to
have FIRE testbed providers as partners in new 5G-PPP projects.
3) Reach actors beyond the existing established partnership
In current collaboration these additional actors are represented but they are not playing a
central role nor part of the strong ties relations. Lately the FIRE board has been extended to
not only include facility project representatives. Also the FIRE Forum has been shown as a
valuable instrument to further extend the FIRE collaboration with additional organizations
and individuals. FIRE partners also need to move out from their traditional partnerships and
tap into other initiatives and by this become more transparent.
4) Move from strong ties to also include loose ties relations
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A diversity of collaboration is crucial, based on a balanced mix of strong ties and loose ties
for opportunity recognition in the collaboration. In development of collaboration model,
loose ties are needed to a much higher extent. FIRE should turn to potential stakeholders
outside the FIRE community and also outside Europe. This will need a huge work when going
on with establishment of weak ties to balance the currently dominating base of strong ties.
5) Recognise collaboration opportunities in a wider community
There is a need to bridge the deprivation of information from distant potential partners or
potential stakeholders of the collaboration to recognize opportunities from new collaboration
This will require to open up existing relations to other actors beyond the existing
collaboration boundaries but also to be more open to different types of collaboration
opportunities where testbed use can be one asset but not the only reason for collaboration
6) Get to know the users of the technology in current FIRE collaborations
Investigate experience from the stakeholder-group “users and buyers of technology” in
current FIRE collaborations. By users and buyers we refer to, for example, cities and other
users such as: Schladming Ski resort in EXPERIMEDIA, the city of Santander in
SmartSantander, the city of Megevé in TEFIS, etc. Through insights from them we could
support the evolution of FIRE to better serve wider stakeholder interests – beyond mainly
targeting research interests.
7) Establish a management strategy for the FIRE collaboration model portfolio
The continuous evolution of the collaborations model ecology explicitly demonstrate the
inevitable fact that all collaboration models will move between the four types of collaboration
models (the Gold Mines, Diamond, Question mark and the Launch Pad) all the time and
therefor it will be crucial for FIRE to be able to manage a mix of collaboration models for
development of sustainability in FIRE collaborations and to invest in the promising relations
and to sort among others. The portfolio approach also provides opportunities for management
of risks connected to the specific types of collaborations.
8) Extend the FIRE ecosystem with users and customers
From interviews with both SMEs and industry, it has been clear that to better attract them to
be part of the FIRE Community, one of the most important conditions is to gather more
users/customers (e.g.: hospitals, cities, car industry, schools, etc.). This could require FIRE to
address also thematic relationships and by this strengthen its capacity to serve a wider group
of users and collaboration partners.
9) Establish and sustain channels for testbed exploitation and use for SMEs and large
industry including support mechanisms
FIRE can directly (or indirectly via partners) support proof-of-concept testing and incubation
of SMEs and start-ups but this will require some actions and formalized relationships with
partners who can support the access and use of the testbed resources and services. It is not
necessarily the SMEs who will use the testbeds themselves but they have an interest in the
results to further develop their services and products. The Fed4FIRE model with “patrons” as
the intermediators could be further explored. The FanTaaStic brokerage service is another
initiative for testbed exploitation beyond the research community. A critical aspect for any of
these exploitation initiatives is the necessity to foster their sustainability beyond the projects
otherwise they could even be “negative” for FIRE future. There must be a viable
sustainability model/business plan behind these initiatives already when they are initialized
and the testbed providers are critical actors and investors for the sustainability.
61 / 63

10) Initialize multi-lateral relationships (alliances) for collaboration between different
programmes and initiatives
An unexplored opportunity for FIRE collaboration in the future could be to initialize a multilateral relationship for collaboration between different programmes, an Alliance type of
partnership(s). This joint venture could coordinate efforts among programmes and
organizations and joint challenges faced by the broader segment of programmes and
initiatives such as SME support, large-scale testing and privacy and security but also to define
the positioning of different initiatives to avoid overlap and competition. It could also be an
alliance on domain-specific interest like 5G, etc. (The recently started IoT Alliance is one
initiative in such a direction).
By taking these next steps to enhance collaboration FIRE can shape itself to become “the RDI
environment for the Future Internet, creating business and societal impact and addressing
societal challenges”.
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