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The European Open Science 

Cloud (EOSC)

EOSC aims to accelerate and support the current 

transition to more effective Open Science and Open 

Innovation in the Digital Single Market. 

It should enable trusted access to services, systems and 

the re-use of shared scientific data across disciplinary, 

social and geographical borders.



Challenges & Observations
The majority of the challenges to reach a functional 

EOSC are social rather than technical. 

The major technical challenge is the complexity of the 

data and analytics procedures across disciplines rather 

than the size of the data per se.



Challenges & Observations
There is an alarming shortage of data experts both 

globally and in the European Union.

This is partly based on an archaic reward and funding 

system for science and innovation, sustaining the article 

culture and preventing effective data publishing and re-

use.



Open Science?
Mostly due to current methods capture and 

data malpractice, approximately 50% of all 

research data and experiments is considered 

not reproducible, and the vast majority (likely 

over 80%) of data never makes it to a trusted 

and sustainable repository. 



A mistake in a spreadsheet 

led to dramatically different 

results from those published.

These results were cited by 

the International Monetary 

Fund and the UK Treasury to 

justify austerity 

programmes. 

Had the data been shared, 

this could have been 

picked up earlier.

The importance of sharing data



Open Science
Scholarly communication, which has been 

dominated by narrative and verbal means of 

delivery for centuries, should be moving 

rapidly towards communication and re-use 

formats that also better suit our main research 

assistants: the data generating machines and 

data processing machines.



Open Science

Cross-disciplinary collaboration is critically 

needed, as scientists increasingly use raw and 

curated data resources and analytics tools 

from disciplines other than their own. 



Open Science
Frame the EOSC as the EU contribution to an 

Internet of FAIR Data and Services 

underpinned with open protocols. 

Make adequate data stewardship mandatory 

for all research proposals. 



Jean-François Dechamp

& Daniel Spichtinger

European Commission

Directorate-General for Research & Innovation









• Findable
– assign persistent IDs, provide rich metadata, register in a 

searchable resource... 

• Accessible
– Retrievable by their ID using a standard protocol, metadata 

remain accessible even if data aren’t...

• Interoperable
– Use formal, broadly applicable languages, use standard 

vocabularies, qualified references...

• Reusable
– Rich, accurate metadata, clear licences, provenance, use of 

community standards...

www.force11.org/group/fairgroup/fairprinciples

FAIR data

http://www.force11.org/group/fairgroup/fairprinciples






CREATING 
DATA

PROCESSING 
DATA

ANALYSING 
DATA

PRESERVING 
DATA

GIVING 
ACCESS TO 

DATA

RE-USING 
DATA

Research data lifecycle
CREATING DATA: designing research, 
DMPs, planning consent, locate existing 
data, data collection and management, 
capturing and creating metadata

RE-USING DATA: follow-
up research, new 
research, undertake 
research reviews, 
scrutinising findings, 
teaching & learning

ACCESS TO DATA: 
distributing data, 
sharing data, 
controlling access, 
establishing copyright, 
promoting data PRESERVING DATA: data storage, back-

up & archiving, migrating to best format 
& medium, creating metadata and 
documentation

ANALYSING DATA: 
interpreting, & deriving 
data, producing outputs, 
authoring publications, 
preparing for sharing

PROCESSING DATA: 
entering, transcribing, 
checking, validating and 
cleaning data, anonymising
data, describing data, 
manage and store data

Ref: UK Data Archive: http://www.data-archive.ac.uk/create-manage/life-cycle

http://www.data-archive.ac.uk/create-manage/life-cycle


What data organisation would a re-user like?

Planning trick 1: think backwards

CREATING 
DATA

PROCESSING 
DATA

PRESERVING 
DATA

GIVING 
ACCESS TO 

DATA

RE-USING 
DATA



DMPonline

A web-based tool to help researchers write DMPs

Includes a template for Horizon 2020

Guidance from EUDAT and OpenAIRE being added

https://dmponline.dcc.ac.uk

https://dmponline.dcc.ac.uk/


Some funders that require DMPs





Common themes in DMPs

1. Description of data to be collected / created

(i.e. content, type, format, volume...)

2. Standards / methodologies for data collection & management 

3. Ethics and Intellectual Property

(highlight restrictions on data sharing e.g. embargoes, confidentiality)

4. Plans for data sharing and access 

(i.e. how, when, to whom)

5. Strategy for long-term preservation

Start planning and communicating early



Why manage data?

NON PECUNIAE INVESTIGATIONIS CURATORE

SED VITAE FACIMUS PROGRAMMAS DATORUM PROCURATIONIS

(Not for the research funder, but for life we make data management plans)

• Make your research easier

• Stop yourself drowning in irrelevant stuff

• Save data for later

• Avoid accusations of fraud or bad science

• Write a data paper

• Share your data for re-use

• Get credit for it



Planning trick 2: include RDM stakeholders

Institution
RDM policy

Facilities

€$£

Research funders 

Publishers
Data Availability 

policy

Commercial partners

https://www.openaire.eu/briefpaper-rdm-infonoads

https://www.openaire.eu/briefpaper-rdm-infonoads


Responsibilities in RDM

https://www.openaire.eu/briefpaper-rdm-infonoads

https://www.openaire.eu/briefpaper-rdm-infonoads


Example plans

• 108 DMPs from the National Endowment for the Humanities 
www.neh.gov/divisions/odh/grant-news/data-management-plans-

successful-grant-applications-2011-2014-now-available

• 20+ scientific DMPs submitted to the NSF (USA) provided by UCSD
– http://libraries.ucsd.edu/services/data-curation/data-management/   

dmp-samples.html

• Example DMP collection from Leeds University
• https://library.leeds.ac.uk/research-data-tools

• Further examples: 
• www.dcc.ac.uk/resources/data-management-plans/guidance-

examples

http://www.neh.gov/divisions/odh/grant-news/data-management-plans-successful-grant-applications-2011-2014-now-available
http://libraries.ucsd.edu/services/data-curation/data-management/dmp-samples.html
https://library.leeds.ac.uk/research-data-tools
http://www.dcc.ac.uk/resources/data-management-plans/guidance-examples










Where to find a repository?

• More information: https://www.openaire.eu/opendatapilot-repository

• Zenodo: http://www.zenodo.org

• Re3data.org: http://www.re3data.org

https://www.openaire.eu/opendatapilot-repository
http://www.zenodo.org/
http://www.re3data.org/


Zenodo (OpenAIRE/CERN 

repository)

www.zenodo.org

http://www.zenodo.org/


Zenodo Repository

• Multiple data types

• Publications

• Long tail of research data

• Citable data (DOI)

• Links to funding, pubs, data, software

“Catch-all” repository: OpenAIRE-CERN joint effort
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www.zenodo.org
H2020: Option to gather, preserve and share

project’s scientific output

















Concerns about data sharing

Concern Solution

inappropriate use due to 

misunderstanding of research 

purpose or parameters

security and confidentiality of 

sensitive data

lack of acknowledgement / 

credit

loss of advantage when 

competing for research funding



Concerns about data sharing

Concern Solution

inappropriate use due to 

misunderstanding of research 

purpose or parameters

security and confidentiality of 

sensitive data

lack of acknowledgement / 

credit

loss of advantage when 

competing for research funding

metadata

metadata

metadata

metadata



Use standards of 
your domain
Digital Curation Centre

General
• Dublin Core (DC)
• Datacite metadata schema 
• Metadata Object Description 

Schema (MODS)

Humanities
• Text Encoding Initiative (TEI)
• Visual Resources Association 

Core (VRA)

Archives/Repositories
• DatastaR minimD-space 

metadata
• um Metadata

Social Science
• Data Documentation 

Initiative (DDI)

Life Sciences
• Darwin Core
• Integrated Taxonomic 

information System (ITIS)

Earth Science
• Directory Interchange Format 

(DIF)
• Standard for the Exchange of 

Earthquake Data (SEED)

Ecology
• Ecological Metadata Language 

(EML)

Geographic/Geospatial
• Federal Geographic Data 

Committee (FGDC)
• ISO 19115
• Geospatial Interoperability 

Framework (GIF)

METADATA
STANDARDS 

http://www.dcc.ac.uk/resources/metadata-standards


Concerns about data sharing

Concern Solution

inappropriate use due to 

misunderstanding of research 

purpose or parameters

provide rich Abstract, Purpose, 

Use Constraints and 

Supplemental Information

where needed

security and confidentiality of 

sensitive data

• the metadata does NOT 

contain the data

• Use Constraints specify who 

may access the data and 

how

lack of acknowledgement / 

credit

specify a required data citation 

within the Use Constraints 

loss of data insight and 

competitive advantage when 

vying for research funding

create second, public version 

with generalised Data 

Processing Description



www.dcc.ac.uk/resources/how-guides/license-research-data

Licensing research data

This DCC guide outlines the pros and 

cons of each approach and gives 

practical advice on how to 

implement your licence

CREATIVE COMMONS LIMITATIONS

NC Non-Commercial

What counts as commercial?

NDNo Derivatives

Severely restricts use

These clauses are not open licenses

Horizon 2020 Open Access 

guidelines point to:

or 

http://www.dcc.ac.uk/resources/how-guides/license-research-data


EUDAT licensing tool

Answer questions to determine which licence(s) are appropriate to use

http://ufal.github.io/public-license-selector

http://ufal.github.io/public-license-selector


Data sharing examples

We will make the data and associated documentation available to users under a 
data-sharing agreement that provides for: (1) a commitment to using the data only 

for research purposes and not to identify any individual participant; (2) a 

commitment to securing the data using appropriate computer technology; and (3) a 
commitment to destroying or returning the data after analyses are completed.

From NIH data sharing statements

The videos will be made available via the bristol.ac.uk website (both as streaming 
media and downloads) HD and SD versions will be provided to accommodate 
those with lower bandwidth. Videos will also be made available via Vimeo, a 

platform that is already well used by research students at Bristol. Appropriate 
metadata will also be provided to the existing Vimeo standard.

All video will also be available for download and re-editing by third parties. To 
facilitate this Creative Commons licenses will be assigned to each item. In order to 

ensure this usage is possible, the required permissions will be gathered from 

participants (using a suitable release form) before recording commences.

From University of Bristol Kitchen Cosmology DMP

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm#ex
http://data.blogs.ilrt.org/files/2014/02/data.bris-AHRC-example-Technical-Plan.pdf


What to preserve & share

It’s not possible to keep everything. Select based on:

– What has to be kept e.g. data underlying publications

– What can’t be recreated e.g. environmental recordings 

– What is potentially useful to others

– What has scientific, cultural or historical value

– What legally must be destroyed

How to select and appraise research data:
www.dcc.ac.uk/resources/how-guides/appraise-select-research-data

http://www.dcc.ac.uk/resources/how-guides/appraise-select-research-data


Human 

Network

50 Partners from every EU country, and beyond

Data centers, universities, libraries, repositories, legal 

experts

Digital 

Network

… fosters the social and technical links 

that enable Open Science in Europe and beyond



Infrastructure for Open Knowledge

• Foster and facilitate the 

shift of scholarly 

communication towards 

making science Open and 

Reproducible

• Collaborative and 

participatory approach at 

European and Global level

Research 
communities

Research 
admins

Researchers

Funders

SMEsContent providers in 
scholarly communication

Neworking &

e-Infrastructure



Integrated Scientific Information 

System

Access to

• 17 mi unique publications 

• 25 K datasets linked to 

publications

• 750 validated data providers

• 370Κ publications linked to 

projects from 7 funders

• 3.5K links to software 

repositories

Organization

s
Projects

AuthorsDatasets

Publications
Data 

Providers



World-wide alignment & 

synergies

Interoperability alignment, sharing 

technologies & services

• La Refencia: Latin America repository 

network

• JAIRO – Japanese Institutional Repositories 

Online

• REMERI – Mexican Network of Institutional 

Repositories

• …



From Open Access to 

Open Science
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Aim: To open up scientific processes and 

products from all levels to everyone …

• Open Access (publications, data, software, 

educational resources)

• Open Methodology (open notebooks, 

study preregistration)

• Citizen Science

• Open Evaluation / Open Peer Review



Research Data Management 

Training & Support Materials
• Briefing papers, factsheets, 

webinars, workshops, FAQs

• Information on:
• Open Research Data Pilot

• Creating a Data Management 

Plan

• Selecting a data repository
• https://www.openaire.eu/opendatapilot

• https://www.openaire.eu/support

https://www.openaire.eu/opendatapilot
https://www.openaire.eu/support


https://www.openaire.eu/search

Link data to publications

https://www.openaire.eu/search


LINK RESEARCH 

RESULTS TOOL
https://www.openaire.eu/participate/claim

Link publication or datasets 
to projets.
Identify the project, select 
publications or datasets and 
set the access rights.

https://www.openaire.eu/participate/claim


Projects: publications and data



Link datasets and projects



Linking research results

• 3 easy steps

• Identify projects (EC +)

• Find publications/data

• Set access rights

Publications and data to projects



www.openaire.eu

@openaire_eu

facebook.com/groups/openaire 

linkedin.com/groups/OpenAIRE-

3893548

Thank you!
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