
How EU-funded research 
eInfrastructures could address 
sustainability, innovation and 

data-related challenges 



What follows are my personal views 

• I am Augusto BURGUEÑO ARJONA 
• I happen to be Head of Unit eInfrastructure, DG CONNECT, 

European Commission 
 

• This is our institutional web site: http://ec.europa.eu/digital-
agenda/en/e-infrastructures 

• This is my personal blog: http://ABurguenoEU.wordpress.com 
• This is my personal twitter id: @ABurguenoEU 
• And I would be delighted if you joined the conversation 
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Purpose of these notes 
• These notes are not meant to irrefutably prove 

any scientific case 
• Thus, no precise figures are reported and no 

citations are made 
• The only purpose of these notes is to explain my 

line of thinking and to make explicit its underlying 
assumptions 

• They are made available to the eInfrastructure 
community to stimulate debate 
 



Another couple of healthy warnings 

• When debating about research eInfrastructure, it 
is fairly easy to mix concepts up. In these notes I'll 
be mostly referring to research eInfrastructures 
although I'll also make some references to 
research infrastructures (without the "e"). I'll give 
my own definition of research eInfrastructures 
later on 

 



• Also, when debating about funding research 
eInfrastructures, we can easily suffer from scope 
creep. This happens in particular when the EU's 
budget is portrayed as an effective means to 
influence national or regional research 
eInfrastructure policies. Although this could very well 
be the case, these notes are not about the whole 
European research eInfrastructure landscape, but 
only about those eInfrastructures that are funded by 
the EU (hence the reference to the EU in the title of 
these notes) 



What is a research eInfrastructure? 

For the sake of argument  

 

A research eInfrastructure is a collection of 
networking, computing and data-related 
services, which the scientific community 
(academic or otherwise) relies on to carry out 
research and, to a lesser extent, to innovate. 



My rules of thumb: 

always in the back of my mind, 
although not necessarily of direct 

application in these notes 
 



• Rule of thumb #1:  
 

The 1:10:100 funding ratio 
 

– For each Euro that the EU spends on research 
infrastructures, member states spend 10, and universities, 
research centers and the like spend 100 

– This leads to an overwhelming focus on local needs  

 
 

 



• Rule of thumb #2 
 

The 2:3 capital investment ratio 
 

– Two thirds of the total capital investment in modern 
research infrastructures are devoted to eInfrastructures 

– The more research infrastructures rely on data and 
simulation, the more they become eInfrastructures 



• Rule of thumb #3 

 

The 4:1 operational cost ratio 
 

– 80% of the operational costs incurred by research 
eInfrastructures are people-related costs 

– Therefore sustainability is also about skills, how to develop 
them and how to maintain them 

 



• Rule of thumb #4: 
 

The 3:10+ obsolescence ratio 
 

– While bricks-and-mortar research infrastructures are 
planned and built to last for decades, eInfrastructures 
become obsolete after approx. 3 years 

– This leads to different life cycles and governance needs 

 



Sustainability through 
appropriate service lifecycle 

management 
 



The approx. 3 year lifecycle of a 
research  eInfrastructure service 

1. Researchers have a need that could be satisfied with a 
research eInfrastructure service yet to be developed  

2. The need is spotted by eInfrastructure providers or it is 
brought to their attention 

3. If funds are available, eInfrastructure providers set to 
satisfy the researchers' need by developing and 
prototyping a new service. This generates capital 
investment costs 



4. If and when the new service is mature and accepted by 
the researchers and funds are made available, it is 
integrated as part of the catalogue of services offered by 
the eInfrastructure providers and starts generating 
operational costs 

5. Eventually after aprox. 3 years the service becomes 
obsolete, is taken out of the list of operational services 
and most probably replaced by another one that satisfies 
the original need in a more effective or efficient way 

 



Decisions are made all along the way 

• The life cycle just illustrated in nothing more, 
nothing less, than the life cycle of any 
engineering endeavour 

• And engineering is about achieving the right 
balance between budget, scope, timing and 
quality 

• Always under the umbrella of a clear decision 
making process 



The three basic decisions 

• Will funds be devoted to the development of a 
new research eInfrastructure service? 

• Will a newly developed research 
eInfrastructure service be integrated in the 
operational platform? 

• When will an existing operational service be 
decommissioned? 

 



Proposition #1 
• The current EU funding mechanism for research 

eInfrastructures relies almost exclusively on 
projects that are meant to cover the costs of both 
development and operation 

• The life cycle decisions made within the projects 
are suboptimal since they only take into account 
the services in their scope and not the complete 
portfolio of services funded with EU budget  



Suggestion #1 
• Split the funding stream for development and 

operations to fund development through projects 
and operations through an alternative means 

• Put in place a clear governance structure to be 
able to take at least the three basic decisions 
from the perspective of the full collection of 
research eInfrastructure services funded by the 
EU 



Innovation throught the direct 
involvement of all actors in the 

innovation chain  
 



Proposition #2 
From the perspective of who leads the innovation 
effort, I would categorise innovation as follows:  
• Platform-driven innovation 
• User-driven innovation 
• Industry-driven innovation, which in turn could 

be: 
– Researcher-focused innovation 
– User-focused innovation 

 



Platform-driven innovation 

Research eInfrastructure operators lead the 
development of generic innovative services for 
researchers on their own initiative, with little or 
no involvement of the potential users or with 
the help of a small group of representative users 

 

 



User-driven innovation 

A research community leads the development 
of specific innovative eInfrastructure services 
that they need, and teams up with research 
eInfrastructure operators to co-design and 
develop solutions that could also benefit other 
research communities 

 



Industry-driven innovation 
Industrial actors (SMEs or otherwise) lead the 
innovation endeavour 
• In the case of researcher-focused innovation, to 

extend the current service offering of exisisting 
research eInfrastructure platforms 

• In the case of user-focused innovation, as users of 
research eInfrastructure services to innovate 
their own product or service offering 
 



Suggestion #2 

• Structure funding streams according to the 
three main types of innovation (platform-
driven, user-driven and industry-driven) to 
foster the involvement of research 
communities and industrial actors in the 
innovation process 



Data-driven science through the 
covergence of networking, data 

and computing 
 



Proposition #3 
• The advent of data-driven science makes even more explicit the 

relation between data and computing in such a way that data and 
computing challenges can only be solved if addressed hand-in-hand 

• This is even more evident in scientific areas that rely on big-data, 
for which many data, computing and networking challenges remain 
unsolved 

• The current EU funding mechanism for research eInfrastructures 
still favours silo solutions which miss potential synergies among 
data, computing and networking services 



Suggestion #3 

• Integrate, to the extent possible, funding 
streams for the development of innovative 
data, computing and networking services 

• Promote bottom-up initiatives 



Thank you for watching till the end  
 
 

Please let me know what you think 


