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What is research data? 



Scientific information 
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Research data 



αResearch data is data that is collected, observed, or created, 
for purposes of analysis to produce original research results.έ 

Definitions of research data 

αΧthe recorded factual material commonly accepted in the 
scientific community as necessary to validate research findings.έ 



Numerical data 

Text documents, lab notes 

Questionnaires, responses, transcripts 

Audiotapes, videotapes 

Photographs, films  

Models, algorithms, scripts 

Simulation results 

Methodologies and workflows 

Artifacts, specimens, samples 

Examples of research data: 



What is research data 
management  

and why should we bother? 



Χan active approach towards handling data 

throughout all stages of the research data lifecycle. 

Research Data Management isΧ 

Create data 

Document 

Analyze, 
process, use 

Preserve 

Share 

Re-use 
Research data 

lifecycle 



Issues to consider in RDM 

1.Collecting data: selection of file formats, file naming, metadata, 

documentation 

2.Short- and long-term storage: data selection, safe preservation 

3.Access to the data, re-use rules 

4.Legal and ethical issues related to data sharing 

5.Resources necessary for RDM (funding, skills) 



Benefits of good RDM 

1. makes your own research easier, now and in the future 

2. data is easier to share ς more likely to be re-used 

3. improves the quality of science (integrity, reproducibility) 

4. more cooperation among scientists 

5. research moves ahead faster (better communication) 

6. less duplication (saves money)  



Data sharing requirements 

Å Publishing agreements (journals): require data underlying 

publication to be made openly available. 

 Nature, PLoS, Amer. Economic ReviewΧ 

Å Grant agreements (funders): require Data Management Plans and/or 

open availability of research results, including data. 

 European Commission, Research Councils UK, NSF in ¦{!Χ 





Open Research Data Pilot in H2020 
ς since Jan 2017 extended to the program 
Open Research Data by Default 

α The use of a detailed data management plan covering 

individual datasets is required for funded projects participating 

in the Open Research Data Pilot.έ 



α The Open Research Data Pilot applies to two types of data: 

1) the data (Χ) needed to validate the results presented in scientific 

publications as soon as possible; 

2) other data (Χ) as specified and within the deadlines laid down in the 

data management plan. 

(Χ) Participating projects are required to deposit the research data 

described above, preferably into a research data repository.έ 



α !s far as possible, projects must then take measures to enable for 

third parties to access, mine, exploit, reproduce and disseminate 

(free of charge for any user) this research data. 

One straightforward and effective way of doing this is to attach a 

Creative Commons Licence (CC-BY or CC0 tool) to the data 

depositedΦέ 



ü FAIR data 

Findable  - good metadata, visibility 

Accessible - in a repository or archive 

Interoperable - easy to combine with other datasets (format, structure) 

Reusable  - legal and ethical issues, as well as technical (documentation) 

ü   As open as possible, as closed as necessary 

ς legal and/or ethical restrictions, or openness not compatible with the 

main goal of the project (e.g. commercialization) 

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h20
20-hi-oa-data-mgt_en.pdf - Guidelines on FAIR Data Management, version 3.0, 26 July 2016 

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf


Exemptions ς reasons for opting out 

ÅIf results are expected to be commercially or industrially exploited  

ÅIf participation is incompatible with the need for confidentiality in 

connection with security issues 

ÅIf incompatible with existing rules on the protection of personal data 

ÅWould jeopardise the achievement of the main aim of the action 

ÅIf the project will not generate / collect any research data  

ÅIf there are other legitimate reasons to not take part in the Pilot 

Can opt out at proposal stage OR during lifetime of project. 

Should describe issues in the project Data Management Plan.  

 
Slide by Sarah Jones, adapted by Kevin Ashley, DCC, CC-BY 

 



Managing data 



 1. Identifying your data 

Where does your data come from? 

How often do you get new data? 

How much data do you generate? 

What format(s) are your data in? 

Workbook for Writing a Data Management Plan, 
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct 

http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct


 2. Managing data during the project 

How do you structure and name your folders and files? 

What additional information is required to understand 

each data file?   

Where do you store your data? 

How is your data backed up? 

Workbook for Writing a Data Management Plan, 
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct 

http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct


More links on everyday data management: 

http://libraries.mit.edu/data-management/services/workshops/  

How to organize data: 

http:// libraries.mit.edu/data-management/files/2014/05/FileOrg_20160121.pdf 

and more: 

https:// www.ukdataservice.ac.uk/manage-data/format/organising 

http://datalib.edina.ac.uk/mantra/organisingdata/  

https://library.stanford.edu/research/data-management-services/data-best-practices/best-

practices-file-naming 

http://libraries.mit.edu/data-management/services/workshops/
http://libraries.mit.edu/data-management/services/workshops/
http://libraries.mit.edu/data-management/services/workshops/
http://libraries.mit.edu/data-management/services/workshops/
http://libraries.mit.edu/data-management/files/2014/05/FileOrg_20160121.pdf
http://libraries.mit.edu/data-management/files/2014/05/FileOrg_20160121.pdf
http://libraries.mit.edu/data-management/files/2014/05/FileOrg_20160121.pdf
http://libraries.mit.edu/data-management/files/2014/05/FileOrg_20160121.pdf
https://www.ukdataservice.ac.uk/manage-data/format/organising
https://www.ukdataservice.ac.uk/manage-data/format/organising
https://www.ukdataservice.ac.uk/manage-data/format/organising
https://www.ukdataservice.ac.uk/manage-data/format/organising
http://datalib.edina.ac.uk/mantra/organisingdata/
http://datalib.edina.ac.uk/mantra/organisingdata/
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
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https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
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https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming


What should be archived beyond the end of the project? 

Where will you archive your material? 

For how long should it be stored? 

Who should have access and under what conditions? 

 3. Selecting data for archiving: 
  what to keep, what to discard 

Workbook for Writing a Data Management Plan, 
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct 

http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct
http://www.dcc.ac.uk/training/digital-curation-101/dmp-workshop-uct


1. Legal requirements to retain the data beyond its immediate use. 

2. Scientific or Historical Value: this involves inferring anticipated future use. 

3. Uniqueness: does it duplicate existing datasets? 

4. Non-Replicability: would it be feasible to replicate the data? (high costs, one-time 

events) 

5. Potential for Redistribution: the reliability, integrity, and usability of the data files (do 

formats meet technical criteria? are IPRs addressed?) 

6. Economic Case: costs for managing and preserving the data are justifiable when 

assessed against evidence of potential future benefits. 

7. Full documentation: documentation is comprehensive and correct. 

Data Selection ς guidelines 

Whyte, A. & Wilson, A. (2010). "How to Appraise and Select Research Data for Curation". 
DCC How-to Guides. Edinburgh: Digital Curation Centre. Available online: 
http://www.dcc.ac.uk/resources/how-guides/appraise-select-data 

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


Data which you will not keep 

Χshould nevertheless be documented: 

what, when and why has been discarded. 



Archiving: long-term storage 

1. Data safety ς trusted repository/archive 

2. Visibility ς known among the target research community 

and/or visible in search engines 

3. Identifiable ς persistent identifier (e.g. DOI ς digital object 

identifier) 

 

 

 



Digital research data repositories 

Åspecialized (one type of data, e.g. GenBank) 

Åbroad (disciplinary, e.g. Dryad for biology) 

Ågeneral (catch-all, for all data, e.g. Zenodo) 

Institutional repositories: 



https://www.pangaea.de/ 



https://csw-nerc.ceda.ac.uk/geonetwork 



ÅArticles describing data (data descriptors) 

ÅData deposited in repositories 

ÅSome journals also allow attaching data as Supplementary Material 

  Ą Complementary to repositories, not an alternative solution! 

Data journals 





Exercise: Identifying and selecting data 

1. Identify all data in a selected project 

2. Which data do you want to archive for the long-term (after the 

project ends)? 



 4. Preparing data for archiving 

Preparing files 

Metadata and additional documentation 



Preferred formats for archiving 

Preferred formats: 

ÅWithout compression 

ÅNot requiring proprietary software 

ÅOpen, documented 

ÅStandard coding (ASCII, Unicode) 

Type Recommended Non-preferred 

Tabular data CSV, TSV, SPSS portable Excel 

Text Plain text, HTML, RTF 
PDF/A only if layout matters 

Word 

Media Container: MP4, Ogg 
Codec: Theora, Dirac, FLAC 

Quicktime 
H264 

Images TIFF, JPEG2000, PNG GIF, JPG 

Structured data XML, RDF RDBMS 

Based on: UK Data Archive (social sciences and humanities) 
http://www.data-archive.ac.uk/create-manage/format/formats 

Slide: Kevin Ashley, DCC, CC-BY 

http://www.data-archive.ac.uk/create-manage/format/formats-table
http://www.data-archive.ac.uk/create-manage/format/formats
http://www.data-archive.ac.uk/create-manage/format/formats
http://www.data-archive.ac.uk/create-manage/format/formats
http://www.data-archive.ac.uk/create-manage/format/formats
http://www.data-archive.ac.uk/create-manage/format/formats


ÅIn everyday work most convenient formats should be used ς before 

archiving the files  should be converted to open, non-proprietary formats. 

ÅSome repositories suggest depositing two formats: 

 (1) most suitable for long-term preservation, 

 (2) and most used in the relevant research community. 

Selecting file formats for archiving 



Metadata and documentation 

Catalogue metadata: basic information about the dataset (author, title, date of 

creation, license, etc.) 

Other documentation: context, methodology, other files necessary to understand the 

data (including scripts), standard vocabularies, etc. 

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

Metadata standards 

(Digital Curation Centre) 

Slide based on: Kevin Ashley, DCC, CC-BY 

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


Where to put the documentation? 

Ą Included in the data files 

 e.g. units of measurement in the headers of columns for tabular data 

 

Ą Attached to the dataset as separate files 

ReadMe.txt  file with additional information, 

attached questionnaires, scripts, etc. 



http://data.research.cornell.edu/sites/default/
files/SciMD_ReadMe_Guidelines_v4_1_0.pdf 

Author: Wendy Kozlowski, 
Research Data Management Service Group, 
Cornell University Libraries 
CC-BY 

Guidelines to writing 

αreadmeέ ǎǘȅƭŜ metadata 

http://data.research.cornell.edu/sites/default/files/SciMD_ReadMe_Guidelines_v4_1_0.pdf
http://data.research.cornell.edu/sites/default/files/SciMD_ReadMe_Guidelines_v4_1_0.pdf


Legal issues 



Å Am I entitled to make the decision about opening my data? 

 Ą Who owns the intellectual property rights (IPRs) to my dataset? 

 

ÅAre there any additional legal restrictions that I have to take into account? 

 

Å What will the data user be allowed to do with the data? Who and how 

decides about user rights? 

 Ą What is fair use and what is licensing? 



Rights associated with research data 

ÅCopyright ς has to do with creativity in a work (facts cannot be 

copyrighted) 

ÅDatabase rights ς have to do with investment made in the creation of 

the collection (EU only) 

ÅThird party rights ς they have to do with other people involved 

(creators of contents, human subjects testedΣ Χύ 

ÅDifferent in different countries 

ÅOwnership of rights may lie with your employer (university, research institute) 
ς may be different for students and employees 



Step-by-step: 

1. Contact all co-authors 

2. Check employer regulations 

3. Consider third-party rights 



Legal status of data 

You can deposit your data in a repository: 

Å without any license: under the conditions of fair use 

Å under a chosen license (e.g. an open Creative Commons license) 

Å under a rights waiver (e.g. Creative Commons Zero) 



Fair useΧ 

Χdefault rules that by law apply to all published works. 

 



α !s far as possible, projects must then take measures to enable for 

third parties to access, mine, exploit, reproduce and disseminate 

(free of charge for any user) this research data. 

One straightforward and effective way of doing this is to attach a 

Creative Commons Licence (CC-BY or CC0 tool) to the data 

depositedΦέ 

? 



What are Creative Commons Licenses? 

BY ς Attribution  

SA ς Share Alike 

NC ς Non-commercial 

ND ς No derivatives 



Public Domain 
- works not protected by copyright 

Public Domain Mark Public Domain Dedication 

Use if you know that the 
work is not protected 

Use if you want to release 
your work from copyright 
and database protection 



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



Should all data be open? No. 

But data existence should always be open: 

ÅAllows discovery & negotiation on use 

ÅAvoids pointless replication 

Slide adapted from Kevin Ashley, DCC, CC-BY 

Privacy protection (human subjects!) 

National security issues 

Protection of endangered species, of archaeological sites, etc. 

Interference with commercialization plans 



 Licensing 

ÅUse standard licenses 

ÅUse international licenses ς prepared so as to achieve the closest 

possible effect in many different jurisdictions 

ÅRanging from restrictive to liberal (open licenses) 



Step-by-step: 

ÅChoose an appropriate license 

ÅMake sure you can apply it 

ÅMake sure that the chosen repository will accept it 

ÅMake the license clear at deposit and in documentation 

Slide: Kevin Ashley, DCC, CC-BY 



Data Management Plan 
(DMP) 



Five common themes 
1. Description of data to be collected / created 
   (i.e. how will it be collected, content, type, format, volume...) 

 
2. Documentation & metadata 
 (standards and formats, structure of file naming, etc.) 

 
2. Ethics and Intellectual Property 
  (highlight any restrictions on data sharing e.g. privacy, confidentiality) 

 
4. Plans for data sharing and access 
   (i.e. how, when, to whom) 

 
5. Strategy for long-term preservation 
  (i.e. where, how long) 

 

www.dcc.ac.uk/resources/data-management-plans/checklist  

Slide adapted from Kevin Ashley, DCC, CC-BY 

http://www.dcc.ac.uk/resources/data-management-plans/checklist
http://www.dcc.ac.uk/resources/data-management-plans/checklist
http://www.dcc.ac.uk/resources/data-management-plans/checklist
http://www.dcc.ac.uk/resources/data-management-plans/checklist
http://www.dcc.ac.uk/resources/data-management-plans/checklist


Data management plan 

Planning your research, 

creating a DMP 

Modifying your DMP 

Conducting research, 

implementing the DMP 
End of research project 



NSF template (USA): 

1. Types of data produced 

2. Data and metadata standards 

3. Policies for Access and Sharing 

4. Policies for Re-use, Distribution 

5. Plans for Archiving and 

Preservation 

https://www.dataone.org/data-management-planning 


