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The European infrastructure for Open Science and Open Access. 

What is OpenAIRE

Mission:

Shift scholarly 
communication towards 
openness and transparency 
and facilitate innovative 
ways to communicate and 
monitor research.

Services:

Provide interoperability 
services that connect 
research and enable 
researchers, content 
providers, funders and 
research administrators 
to easily adopt open 
science.

Link research:

Link research outcomes 
(e.g., publications, 
data, software) to their 
creators (e.g., 
researchers, 
institutions, funders), 
enabling discoverability, 
transparency, 
reproducibility and 
quality-assurance of 
research.https://www.openaire.eu/
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Research
lifecycle and 
scholarly 
communication

What is it and 
why we need it

principles, to 
improve the 
value of data 



Do you have a clue of….
1. How scientific 

research works?

2. How scholarly 
communication works?

3. How many future 
PhDs? 

Photo by Nicolas Thomas on Unsplash

https://unsplash.com/@nicolasthomas?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/scientific-work?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Science is all around in society

https://www.science.org.au/curious
/chemistry-for-you



PRELIMINARY 
STAGE

-Idea & 
hypothesis 
-Search for 
partners & 
funding
-Literature 
review
-Proposal 
writing

RESEARCH &
DEVELOPMENT

-Simulation, 
experiment, 
observation
-Collect or 
reuse data
-Manage data
-Analyze data 
-Share data

RESULTS AND 
OUTPUTS

-Writing 
articles
-Check 
compliance with 
funder mandates
-Submission
-Peer review
-Publication
-Dissemination 

LONG TERM 
PRESERVATION
(ANY OUTPUT)

-Choose a repository
-Choose access rights 
-Choose licences 
(here you can enable 
reuse and repurpose)
-Deposit 

Basic components of the Research Lifecycle
-New methods
and tools
-New research questions 
and uses
REUSE & 
REPURPOSE



What does the word 
‘publication’ mean?





If you want to read this paper you have to pay. Directly or indirectly 



And in an increasingly international and cross-disciplinary context?



10 billion $
The estimate of the global annual spending on 

academic journals throughout the world.

https://pure.mpg.de/pubman/faces/ViewItemOverviewPage.jsp?itemId=item_2148961



Knowledge, 
behind a paywall !

Cartoon credit: https://nieuws.kuleuven.be/en/content/2018/open-access-tearing-down-the-paywall-is-hard-work

One of the problems of the 
traditional scholarly 
communication system



Where do resources come from?

- Most part of the resources  for 
science are publicly funded 

- Science is in society and is 
intended for society



The case of the pandemic: Curves, data, models...everyday life also for 
non experts!

Josep Gutierrez - Getty Immages



Public decision-making 
process and policies based 
on data.

The quality of data of 
crucial importance.

Good data management improve 
the quality of data and 
ultimately the quality of 
decisions affecting society

The pandemic and the 
importance of data

Photo by KOBU Agency on Unsplash

https://unsplash.com/@kobuagency?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/covid-data?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Evolution of Science, Viet Jeannaud, 2020, CC BY-SA 4.0



Main concepts of 
scholarly 

communication



Peer-review
One of the pillars of 

modern science

A formal “quality 
assurance” mechanism.

An author's scientific 
work undergo to the 
scrutiny of others who are 
experts in the same field 
(peers).

It is a check for 
soundness of scientific 
content, particularly from 
a methodological 
perspective.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4975196/



Preprints
They can enable a more quick 
dissemination of research 

A preprint is the author’s 
manuscript prior to peer 
review and formal 
publication. 

Preprints can be submitted 
to a dedicated repository 
(like arXiv, bioRxiv, 
PeerJ, Zenodo)



Advantages of preprints

https://www.fosteropenscience.eu/learning/sharing-preprints/#/id/5ac23bbcdd1827131b90e79d



postprints

A postprint is peer reviewed 
scientific article

With editorial formatting: 
Version of record (VoR)

Without editorial 
formatting: Author 
Accepted Manuscript (AAM) 



Dissemination
Researchers communicate in 
many ways their findings 

(scientific papers, 
conferences, repositories…)

Sharing research results 
with potential users - 
peers in the research 
field, industry, other 
commercial players, 
policymakers...and society 
at large!



Why open is not the default mode?

Photo by Jornada Produtora on Unsplash

https://unsplash.com/@jornadaprodutora?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/lock?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Research institutions 
pay for:
- the work of researchers 

as authors 
- the work of researchers 

as reviewers
- access to the results of 

the research work (they 
do not own anything!)

Scientific journals are 
subscription-based



Researchers relinquish their copyright to publishers/journals



An industry like 
no other

“ In 2010, Elsevier’s scientific 
publishing arm reported profits of 

£724m on just over £2bn in 
revenue. It was a 36% margin – 
higher than Apple, Google, or 

Amazon posted that year.

https://www.theguardian.com/science/2017/jun/27/profitable-business-scientific-publishing-bad-for-science



The life of a scientific article 

Preparation and 
Submission Peer-ReviewEditorial 

Check

Copyright 
signature and 
editorial layout

Author Editor Reviewers Editor

Commercial serviceScientific community

Author



What is 
Open Science?
Well, many many things...



Open Science is an “umbrella word”



Open Science components

Open as much as possible 
each step of the research 
activity

Unesco Open Science brochure

https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf


Open Access
Research Outputs are 

available to anyone without 
costs or any other access 

barrier



The benefits of Open Access

● Improving reach of research
● Helping to provide evidence 

for impact
● Improved reputation for 

researchers and their host 
institution through increased 
citations

● Improved quality of research 
through open, transparent and 
reproducible research 
practices

https://www.jisc.ac.uk/guides/an-introduction-to-open-access



Research Integrity 
- Transparency
- Collaboration
- Inclusion

Image by Gerd Altmann from Pixabay 

https://pixabay.com/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3527263
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3527263


Openness to diversity 
- Recognize the diversity of 

knowledge systems and 
epistemologies

- Adhere to principles of non 
discrimination

- Availability of knowledge 
also for non wealthy 
countries



Open Science is about collaboration!

Photo by Josh Calabrese on Unsplash

https://unsplash.com/@joshcala?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/rower?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


The importance of networks

Open Science represents a novel approach to scientific 
development, based on cooperative work and information 
distribution through networks using advanced 
technologies and collaborative tools. Open Science 
seeks to facilitate knowledge acquisition through 
collaborative networks and encourage the generation of 
solutions based on openness and sharing.

“

”
European Commission, "Study on Open Science: Impact, Implications and Policy Options” by Jamil Salmi, August 2015

https://ec.europa.eu/research/innovation-union/pdf/expert-groups/rise/study_on_open_science-impact_implications_and_policy_options-salmi_072015.pdf


Open Science Benefits for society at large

Adapted from The Open Science and Research handbook, 
https://www.fosteropenscience.eu/sites/default/files/pdf/3986.pdf

● More transparency 

● Decisions based on  better
information (and decision-makers  can more 
easily  access and harness research
results and methods)

● More opportunities for business: e.g. 
availability of scientific data for new 
applications. 

● Increased awareness of the scientific 
methods and ways of working

● Improved scientific literacy: the general
public can more easily access scientific  
results and methods.
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citizen science
Definition:

Projects and processes in which “citizen scientists, i.e. 
people who are not employed as scientists, can be involved 
in several stages of the scientific process, from collecting 
data to being part of the entire process from beginning to 
end”

https://ec.europa.eu/jrc/en/science-update/science-citizen-science



Citizens can 
participate in the 
scientific research 
process in 
different ways: as 
observers, as 
funders, in 
identifying images 
or analysing data, 
or providing data 
themselves.

Citizen science



Citizen science 
objective

Civil society participation 
in co-creating R&I content 

The general public should 
be able to make 
significant contributions 
and be recognised as valid 
European science knowledge 
producers. 



Currently there are citizen science projects and initiatives in almost 
every scientific field. Here just a few examples based in Italy

Citizen science projects

Alien mosquito 
species

Odour pollution Sensing  for justice

https://eu-citizen.science/projects



Not only 
publications

Science is also:

- data
- software
- protocols
- negative results
- lab notes
- project deliverables
- and more…

Photo by Kilimanjaro STUDIOz on Unsplash

https://unsplash.com/@kilimanjarostudioz?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/collections/1670943/diversity%2Fconformity---symbolic?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


26 billion €
are going lost every year in Europe for not 
managing the data properly

Directorate-General for Research and Innovation (European Commission), PwC EU Services Cost of not having FAIR research data, 2019-01-16 

https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=RTD&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=COM,ECFIN,TASKF,OIL,OIB,REPRES_NLD,REPRES_LVA,JLS,ERC,MARKT,MARE,REGIO,REA,BEPA,PRESS,BDS,ELARG,PMO,REPRES_LIT,AGRI,REPRES_SPA_BCN,SPP,ECHO,EAPH,REPRES_GBR_LON,REPRES_EST,FPI,REPRES_SPA_MAD,CASSTM,CNECT,DIGIT,HOME,ENER,REPRES_HUN,IEEA,EASME,COMP,REPRES_CZE,REPRES_BGR,SCR,REPRES_MLT,REPRES_PRT,REPRES_CYP,REPRES_HRV,CLIMA,EAHC,REPRES_SWE,REPRES_SVN,DEL_ACC,INFSO,EACI,ETHI,DG18,DG15,DG10,CHAFEA,REPRES_DEU_MUC,REPRES_POL_WAW,ESTAT,DEVCO,DGT,EPSC,GROW,SANTE,NEAR,FISMA,JUST,COM_CAB,SCAD,REPRES_GBR,REPRES_POL,TASKF_A50_UK,REPRES_SPA,REPRES_FRA,REPRES_ITA,ACSHHPW,PC_BUDG,IAB,RSB,PC_CONJ,COM_COLL,ACSH,EVHAC,PC_MTE,REPRES_DEU,REPRES_SVK,JUSTI,REPRES_DEU_BON,SCIC,REPRES_FRA_PAR,SJ,SG,REPRES_POL_WRO,OLAF,REPRES_DEU_BER,CCSS,FSU,REPRES_IRL,HR,REPRES_LUX,REPRES_FIN,TAXUD,COMMU,SANCO,ENTR,AUDIT,IGS,REPRES_ITA_MIL,MOVE,BUDG,REPRES_ROU,RTD,IAS,BTL,TENTEA,BTB,CMT_EMPL,DG01B,DG01A,REPRES_BEL,REPRES_GBR_CDF,ENV,DG23,DG17,DG07,DG03,DG02,DG01,REPRES_AUT,INEA,EMPL,EAC,TRADE,TREN,REPRES_ITA_ROM,RELEX,AIDCO,REPRES_GRC,EACEA,REPRES_GBR_BEL,REPRES_FRA_MRS,REPRES_GBR_EDI,REPRES_DAN,JRC,DEV,SRSS,HAS,STECF,DPO,SAM_ADV,UKTF,REFORM,DG22,DG14,DG11,DEFIS,IDEA&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=agent.PwC%20EU%20Services&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71a1


Research 
Data 

Management



Scientists do not 
manage and share 
research data in the 
correct way?

What happens if...



Data can be lost...
Neither [the original dataset 
and the approved protocol] have 
been provided by Dr Schietroma, 
and the university has informed 
us that “without those pieces of 
information the results of the 
papers under investigation 
cannot be validated.”

https://retractionwatch.com/2018/10/25/jama-journal-ret
racts-paper-when-author-cant-produce-original-data/

https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/


The importance of depositing research data

https://www.nature.com/articles/d41586-019-02241-z

https://www.nature.com/articles/d41586-019-02241-z


The case with austerity theory.

- The thesis: economic growth 
slows down dramatically when 
the size of a country's debt 
exceeds 90% of gross domestic 
product.

- The results shown in the 
paper were used to support 
public austerity policies 
during the recent economic 
crisis. 

- But some considerations were 
based on wrong calculations.

Data may contain errors

https://www.bbc.com/news/magazine-22223190



Errors and miscalculations



Nikolai Ivanovich Yezhov was a Soviet secret police official under Joseph Stalin who was 
head of the NKVD from 1936 to 1938, during the height of the Great Purge. After he fell 
from Stalin's favour he was executed. Among art historians, he also has the nickname "The 
Vanishing Commissar" because after his execution, his likeness was retouched out of an 
official press photo; he is among the best-known examples of the Soviet press making 
someone who had fallen out of favour "disappear".

Data can be manipulated

 The Newseum (1 September 1999). “The Commissar Vanishes" in The Vanishing Commissar”.
Archived from the original on 8 February 2007.
https://en.wikipedia.org/wiki/Nikolay_Yezhov 

https://en.wikipedia.org/wiki/Soviet_Union
https://en.wikipedia.org/wiki/Chekism
https://en.wikipedia.org/wiki/Joseph_Stalin
https://en.wikipedia.org/wiki/NKVD
https://en.wikipedia.org/wiki/Great_Purge
https://en.wikipedia.org/wiki/Nikolay_Yezhov


58 articles published by Diederik Stapel were withdrawn 
because they were based on invented data.

His papers had been published in scientific journals 
considered prestigious (very high IFs!).

Following reports from three doctoral students, the Dutch 
university for which he worked had started an 
investigation. Stapel then admitted that he had 
fabricated the data on numerous occasions.

If he had shared his data before, he probably wouldn't 
have been able to fabricate fakes for so long.

This case led the Netherlands become one of the pioneer 
countries in Open Science policy and RDM practices

Research Integrity: we have a problem

http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud  

http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud


Reproducibility crisis
Availability of raw data 
underlying scientific 
publications falls by 17% 
per year 

https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0 

https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0


What is data?
Data or it didn’t happen!

Facts, observations 
or experiences 
on which an argument 
or theory is 
constructed or 
tested. 

Data are information! 
(in a variety of forms and 
formats)

UCL Research Data Policy
https://www.ucl.ac.uk/library/research-support/research-data-managem

ent 

https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management


There is a huge variety of data types. Research data can be 
classified in different ways, for example based on their:

 Content: numerical, textual, audiovisual, multimedia…
 Format: spreadsheets, databases, images, maps, audio files, 

(un)structured text…
 Mode of data collection: experimental, observational, 

simulation, derived/compiled from other sources
 Digital (born-digital or digitized) or non-digital nature (e.g. 

paper surveys, notes…)
 Primary (generated by the researcher for a particular research 

purpose or project) or secondary nature (originally created by 
someone else for another purpose)

 Raw or processed nature

Types of research data

Image by Gerd Altmann from Pixabay 

https://www.ugent.be/en/research/datamanagement/why/rdm-explained.htm

https://pixabay.com/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1989152
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1989152


An open-access repository or open archive 
is a digital platform that holds research 
output and provides free, immediate and 
permanent access to research results for 
anyone to use, download and distribute. 

To facilitate open access such 
repositories must be interoperable 
according to the Open Archives Initiative 
Protocol for Metadata Harvesting 
(OAI-PMH).

Repository

https://en.wikipedia.org/wiki/Open-access_repository

https://en.wikipedia.org/wiki/Open_access
https://en.wikipedia.org/wiki/Interoperable
https://en.wikipedia.org/wiki/Open_Archives_Initiative_Protocol_for_Metadata_Harvesting
https://en.wikipedia.org/wiki/Open_Archives_Initiative_Protocol_for_Metadata_Harvesting


Digital Object
In the context of scholarly communication: 
refers to any search result in its digital 
form, which can be uploaded into a repository 
(and possibly openly shared).

Examples: articles (pdf), datasets, software, 
images, videos, reports, posters or conference 
presentations, lectures (ppt), etc ... 

Metadata
Data about the DO 

Payload
The digital object (or digital objects) 
uploaded for deposit (and maybe shared). Also 
includes accompanying or description file 
(readmefile, etc ...)

Key components 



● Data describing data
● Very important for:

○ Access
○ Comprehension
○ Process

● Can be added manually or 
automatically

● There are discipline 
specific standards

Metadata



A persistent identifier (PI or PID) is a long-lasting reference to a document, file, web 
page, or other object.

The term persistent identifier is usually used in the context of digital objects that are 
accessible over the Internet. 

Typically, such an identifier is not only persistent but actionable: you can plug it into a 
web browser and be taken to the identified source.

An example: DOI (Digital Object Identifier) aims to be resolvable, usually to 
some form of access to the information object to which the DOI refers.

This is achieved by binding the DOI to metadata about the object, such as a URL, indicating 
where the object can be found.

Persistent identifiers

https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/URL


RDM benefits

-More visibility and citations

-Opportunity for collaboration

-Career recognition

- Helps to prevent errors and 

increases the quality of data 

analyses.

-Decrease of non-compliance 
risks (legal,  ethical, 
institutional and funders’ 
policies)

-Facilitates data finding and reuse

-Enables new research and new 
insights on the data

-Protection of valuable data

-Supports research integrity and 
reproducibility

For researchers For science

-Efficient use of public resources

-Better quality research can 
benefit to better decision-making

-Opportunities for business

-Opportunities for citizen science

-Increased transparency and trust 
in science

For society



RDM can be useful also to undergrad students!



• Managing (research) data is usually an integral part of the 
research process, so you already do it. You only have to 
reflect on and to improve your strategy.

• Most of the activities should be familiar: 
• naming files so you can find them quickly; 
• keeping track of different versions, and deleting those 
not needed; 

• backing up valuable data and outputs; 
• controlling who has access to your data.

It is a matter of strategy



If you manage it, you probabily will not loose it

Organising your data will make your work more efficient

Some data is unique and not reproducible (meteorology, 
observation from the field) so you should take care of it

By correctly managing your data, you can improve research 
integrity

By managing your data, you enable validation and control

Someone else could use it in the future to advance scientific 
progress

Why should you care?
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https://unsplash.com/@miguelperales?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/take-care?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


What is RDM and how to do it



“Research data management (RDM) is the careful 
handling and organization of research data during 
the entire research cycle, with the aim of making the 
research process as efficient as possible and to 
facilitate cooperation with others. More specifically, 
RDM helps to protect data, it facilitates in sharing 
the data with others and it ensures that research 
data is findable, accessible and (re)usable 
”

Smits, D.A.B. and Teperek, M., 2020. Research Data Management for Master’s Students: 
From Awareness to Action. Data Science Journal, 19(1), p.30. DOI: 
http://doi.org/10.5334/dsj-2020-030

http://doi.org/10.5334/dsj-2020-030


Research Data Management
Actions and practices to ensure that research data are:

Secure Sustainable (Re)usable

Some of the following slides are inspired to the Ghent University guide on RDM: https://www.ugent.be/en/research/datamanagement 

https://www.ugent.be/en/research/datamanagement


Research Data Management is 
simply the effective 

handling of information 
that is created in the 
course of research.

How and why you should manage your research data: a guide for 
researchers
An introduction to engaging with research data management 
processes.
Caroline Ingram, JISC Guides

https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data
https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data
https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data
https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data
https://www.jisc.ac.uk/staff/caroline-ingram


Data are first-class 
research objects

Check
Validation
Follow-ups
New research questions
Teaching
Business applications
...
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https://www.fosteropenscience.eu/


RDM practices 
encompass activities in 
every stage of the work 

with data
Before, during and 
after the research 

project. Choices made 
in one stage influence 

the next one.

https://onderzoektips.ugent.be/en/tips/00001862/



Data collection

Consider what data 
will be collected, 
generated, and/or 
reused, and how you 
will organize them

Research data can be 
gathered through 
observation, manual or 
automatic measurements in 
the laboratory or in the 
field, with remote sensing 
techniques, by interviews, 
by modelling and 
simulation, etc. Data can 
also be stored in many 
formats.

This slide and some of the following are build reusing and manipulating parts of the Ghent University guide to 
RDM: https://www.ugent.be/en/research/datamanagement and/or https://www.howtofair.dk/ 

https://www.ugent.be/en/research/datamanagement
https://www.howtofair.dk/


Data collection: file formats
File format:

- how information is stored within a 
digital file

- the format of a file is indicated 
by the ‘extension’ in the filename 
(e.g. .txt, .csv)

The choice of file formats to use 
depends on:

- Discipline-specific standards and 
customs

- Planned data analyses
- Software availability/cost
- Hardware used

Risks

- Formats which can only be used within specific 
software makes the digital data vulnerable to 
obsolescence of the software

- you may have to keep some data files in 
multiple formats

- Beware to file converting!

Best practices:

 - Non-proprietary (not protected by trademark, 
patent or copyright).

 - Open, documented standard.
 - Common usage by research community
 Standard representation (ASCII, Unicode)
 - include a readme.txt when using proprietary 

formats



Data collection: file naming
A file name is the principal 
identifier of a file. 

Good file names should:

 Provide useful cues to content, 
status and version

 Uniquely identify a file
 Help to classify and sort files

File names can be constructed using 
the following elements:

 Project acronym
 Content description
 Date
 Location
 Creator name/initials
 Status information (i.e. draft 

or final) etc



It can be useful if the consortium/department/group agrees on 
the following elements of a file name:

● Vocabulary – choose a standard vocabulary for file 

names, so that everyone uses a common language

● Punctuation – decide on conventions for if and when 

to use punctuation symbols, capitals, hyphens and 

spaces

● Dates – agree on a logical use of dates so that 

they display chronologically i.e. YYYY-MM-DD

● Order - confirm which element should go first, so 

that files on the same theme are listed together 

and can therefore be found easily

● Numbers – specify the amount of digits that will be 

used in numbering so that files are listed 

numerically e.g. 01, 002, etc.

File naming: decide with your colleagues!

https://www.data.cam.ac.uk/data-management-guide/organising-your-data



File naming



http://www.data.cam.ac.uk/files/gdl_tilsdocnaming_v1_20090612.pdf  

A good example

http://www.data.cam.ac.uk/files/gdl_tilsdocnaming_v1_20090612.pdf


Data collection: folder structure

Information on a topic is located in 
one place

Are there established approaches in 
your team or department?

Name folders appropriately - i.e. name 
folders after the areas of work to 
which they relate 

Structure folders hierarchically - 
limited number of folders for the 
broader topics, and then create 
more specific folders within these.

Consider separating ongoing and 
completed work.

Backup – ensure that your files, 
whether they are on your local 
drive, or on a network drive, are 
backed up.

https://www.data.cam.ac.uk/data-management-guide/organising-your-data



Folder structure: what is your strategy?



 http://nikola.me/folder_structure.html  

A good example

http://nikola.me/folder_structure.html


Documentation

Study level documentation:

Contextual information (the 
background, aims, objectives, 
the hypotheses etc)

 Procedural & methodological 
information 

Data level documentation:

Information about datasets 
and/or individual data items

Information about variables, 
derived data, aggregated data 
etc

One of the basics of RDM. It 
enables you to 

understand/interpret data 
later



How to create useful README files: https://data.research.cornell.edu/content/readme 

         README files template: 
https://cornell.app.box.com/v/ReadmeTemplate

A readme file describes your data

Use a readme file for those data type that 
do not have a metadata standard available

So many ways to describe your data

https://data.research.cornell.edu/content/readme
https://cornell.app.box.com/v/ReadmeTemplate


 Did you ask for an informed consensus to share the 
data and preserve them? 

 How will you protect personal data? 

 How about data licencing?

Legal and Ethical Aspects

Photo by Wesley Tingey on Unsplash

https://unsplash.com/@wesleyphotography?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/legal-and-ethical?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


data to be handled with even greater care:
- Personal data: any information about an identified or identifiable 

natural person (directly or indirectly)
- Personal sensitive data (i.e. revealing racial or ethnic origin, 

political views, religious or philosophical beliefs, membership of a 
trade union, genetic data, biometric data, data about health or 
someone's sexual behavior or sexual orientation)

- Data protected by IPR (Intellectual Property Rights) agreements  
- Confidential data (i.e. commercial agreements)

This means that access to the data must be managed and restricted.  

They still can be FAIR 



 Do you have enough space to store your data or 
should you include costs for additional services? 
Will the services be reliable/trusted? 

 How will you share your storage/backup with your 
collaborators? 

 Will you use cloud solutions?

 Will you back your data up? How?

Data Storage and Backup: data should be safe!

Photo by Massimo Botturi on Unsplash

https://unsplash.com/@wildmax?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/backup?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


https://policies.google.com/terms?hl=en

Do not leave it all to Google

https://policies.google.com/terms?hl=en


Data sharing
Make publicly available 

(outside project or research 
team)

Access: determining who you 
make your data available 
for, how you provide 
access, and under which 
conditions 

Information on access 
conditions (if restricted - 
ie. email, form or 
whatever)

Use of persistent 
identifiers

Information on licences



Data preservation
Keeping data available and 
possibly usable in the 
longer term, beyond the 
end of the research 
project (deposit in a 
repository)



https://guides.github.com/activities/citable-code/

Software sharing

GithHub repisitories can be 
deposited in Zenodo. This make the 
repositories easier to reference in 
academic literature, creating 
persistent identifiers (DOIs). 

https://guides.github.com/activities/citable-code/


What does FAIR mean

Findable Accessible Interoperable Reusable
The data is easy to 
find

It is clear who, 
when and how can 
access the data

Data can be 
integrated with 
other data and/or 
they can be easily 
used and read by 
machines

Data can be 
reused by others 
in new research



The FAIR Principles
• FAIR indicate a list of principles that can help 

you in making your data ready for Open 
Science

• They are principles, not standards!

• They were designed to enable optimal use of 
research data and methods

• A group of different experts designed the FAIR 
principles between 2014 and 2016

• They identified a set of 15 principles

https://www.nature.com/articles/sdata201618
https://www.nature.com/articles/sdata201618


Good practices
 to make 

your data FAIR



• Documentation
Gives the context to make your data understandable by others
• Metadata
Make your data easy to find
• Data formats
Make your data simple to combine to other data and machine readable. 
• Access to data 
It means to decide who will have access to your data and how
• Persistent identifiers
Persistent links to data that allows other to find and cite (give credit to) your data.
• Licenses
Are used to tell others how they can reuse your data. 

FAIRification basics



Findable

F1. (meta) data are assigned a 
globally unique and persistent 
identifier
F2. data are described with 
rich metadata 
F3. metadata clearly and 
explicitly include the 
identifier of the data it 
describes
F4. (meta)data are registered 
or indexed in a searchable 
resource

• The first step in (re)using data is 
to find them. 

• Metadata and data should be easy to 
find for both humans and computers. 

• Machine-readable metadata are 
essential for automatic discovery 
of datasets and services, so this 
is an essential component of 
the FAIRification process.

https://www.go-fair.org/fair-principles/fairification-process/


Accessible

A1. (meta)data are retrievable 
by their identifier using a 
standardized communications 
protocol
A1.1 the protocol is open, free, 
and universally implementable
A1.2 the protocol allows for an 
authentication and authorization 
procedure, where necessary
A2. metadata are accessible, 
even when the data are no longer 
available

Once the user finds the required data, 
she/he needs to know how can they be 
accessed, possibly including authentication 
and authorisation.

 The ‘A’ in FAIR does not necessarily mean 
‘open’ or ‘free’. Rather, it implies that 
one should provide the exact conditions 
under which the data are accessible. Hence, 
even heavily protected and private data can 
be FAIR. 

• How do you give access to your data? 

Through a Repository

• How do you choose the right repository?

Directory of Open access repositories:
www.opendoar.org 
Registry of Research Data Repository
https://www.re3data.org/ 

http://www.opendoar.org
https://www.re3data.org/


Thematic or disciplinary repositories

Designed for specific contents, curated by specific communities: ArXiv, bioarXiv, PMC…
http://oad.simmons.edu/oadwiki/Disciplinary_repositories

Institutional or national repositories

Maintained and curated by single institutions/countries. Typically only authors based in the specific institution/country can deposit, 
everyone can access

Literature Repositories

Reserved to text deposit (articles, reports, books, …). Metadata reflect the repository contents.

https://v2.sherpa.ac.uk/opendoar/ 

Data repositories

Designed to deposit data. They often are disciplinary and have specific metadata to describe the type of data they preserve. 
https://www.re3data.org/ 

Catch-all repositories

All research products can be deposited (data, literature, presentations, poster, images, software, …). Example: Zenodo

Types of repositories
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http://oad.simmons.edu/oadwiki/Disciplinary_repositories
https://v2.sherpa.ac.uk/opendoar/
https://www.re3data.org/
http://www.zenodo.org/


Interoperable

I1. (meta)data use a formal, 
accessible, shared, and broadly 
applicable language for 
knowledge representation.
I2. (meta)data use vocabularies 
that follow FAIR principles
I3. (meta)data include qualified 
references to other (meta)data

Data usually needs to be integrated with 
other data. 

In addition, data needs to interoperate 
with applications or workflows for analysis, 
storage, and processing.

Use community standard or best practice!





Reusable

R1. meta(data) are richly described 
with a plurality of accurate and 
relevant attributes
R1.1. (meta)data are released with a 
clear and accessible data usage 
license
R1.2. (meta)data are associated with 
detailed provenance
R1.3. (meta)data meet 
domain-relevant community 
standards

The ultimate goal of FAIR is to optimise the 
reuse of data. 

To achieve this, metadata and data should be 
well-described so that they can be replicated 
and/or combined in different settings

Licenses

Tell others how they can reuse your data!

Provenance

Where is your data coming from?



DMP Tool: https://dmptool.org/general_guidance#metadata-data-documentation 

How to Guides DCC: https://www.dcc.ac.uk/guidance/how-guides

Five steps to decide what data keep: 
https://www.dcc.ac.uk/guidance/how-guides/five-steps-decide-what-data-keep  

Adapt your Data Management Plan. A list of Data Management Questions based on the

Expert Tour Guide on Data Management: 
https://www.cessda.eu/content/download/4302/48656/file/TTT_DO_DMPExpertGuide_v1.2.pdf

Practical Guide to the International Alignment of Research Data Management - Extended Edition, 
2021, 10.5281/zenodo.4915861

OpenAIRE guide on cost in research data management, 
https://www.openaire.eu/how-to-comply-to-h2020-mandates-rdm-costs 

Making Your Code Citable, https://guides.github.com/activities/citable-code/

Setting up an Organised Folder Structure for Research Projects, 
http://nikola.me/folder_structure.html  

TILS Document Naming Convention, 
http://www.data.cam.ac.uk/files/gdl_tilsdocnaming_v1_20090612.pdf 

FAIRsharing, https://fairsharing.org/standards/ 
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RDA, Metadata Standards Directory Working Group, 
http://rd-alliance.github.io/metadata-directory  

Ghent University web guide on Research data management: 
https://www.ugent.be/en/research/datamanagement  

Reading University web guide on RDM: 
https://www.reading.ac.uk/research-services/research-data-management 

Francesca Di Donato, & Emma Lazzeri. (2021, October 18). Data Management. Zenodo. 
https://doi.org/10.5281/zenodo.5593104  

Cambridge University, Data Management Guide: https://www.data.cam.ac.uk/data-management-guide 
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