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What is research data?

● Any information that has 
supported and validated the 
original research findings.

● Research data is very 
important, so we try to 
ensure it can be reused at 
least by ourselves.



Why research data management (RDM) matters?



Data can be missed

“Careful examination of the first 
author's lab notebook then revealed 
missing contemporaneous entries 
and raw data for key experiments. 
The authors are therefore retracting 
the paper.” 

https://www.foxnews.com/science/nobel-prize-winning-scientist-retracts-paper
Inha Cho et al., Retraction. Science 367,155-155(2020).DOI:10.1126/science.aba6100

https://www.foxnews.com/science/nobel-prize-winning-scientist-retracts-paper
https://doi.org/10.1126/science.aba6100


Data can get destroyed

(vaporized) Data

https://securityaffairs.com/115457/breaking-news/ovh-data-centers-fire.html



Data can be manipulated or altered



(Unmanaged) data can bring large costs

● 2018 EU’s survey

● at least additional cost € 10 
billion for not being FAIR

● at most more than € 27 billion 
additional costs

● mainly because of “Time spent” 
and “Cost of storage”



Pillars/Principles for good RDM



#BeFAIRandCARE



FAIR Principles



FAIR Principles

Findable
可被找到

Accessible
可被取用

Interoperable
可相互操作

Reusable
可再次使用

F1. (meta)data are assigned a globally unique and eternally persistent identifier.
F2. data are described with rich metadata.
F3. (meta)data are registered or indexed in a searchable resource.
F4. metadata specify the data identifier.

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.

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.

R1. (meta)data have 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 their provenance.
　R1.3. (meta)data meet domain-relevant community standards.

https://force11.org/info/the-fair-data-principles/



CARE Principle for Indigenous Data Governance

● Initiated by Global 

Indigenous Data Alliance 

(GIDA) in 2019

● “CARE” means:
○ Collective Benefit

○ Authority to Control

○ Responsibility

○ Ethics

https://www.gida-global.org/care



Trend for RDM 



Policies for sharing research data



More data sharing policies
● (2023/01) National Institute of Health (NIH) - Policy for Data Management and Sharing

● (2022/10) CERN - CERN Open Science Policy

● (2022/08) Office of Science and Technology Policy (OSTP) Memo - Ensuring Free, Immediate, and 
Equitable Access to Federally Funded Research

● (2021/04) National Science Foundation - Proposal and Award Policies and Procedures Guide 
(PAPPG)

● (2022/04) Horizon Europe - Euratom Research and Training Programme General Mode Grant 
Agreement & EIC Accelerator Contractor

● (2018/11) USGS-CASC - Data Sharing Policy

● (2015) Belmont Forum - Open Data Policy and Principles

● (2014) The UK Economic and Social Research Council (ESRC) - ESRC Research Data Policy

https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html
https://cds.cern.ch/record/2835057/files/CERN-OPEN-2022-013.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
https://www.nsf.gov/pubs/policydocs/pappg22_1/nsf22_1.pdf
https://www.nsf.gov/pubs/policydocs/pappg22_1/nsf22_1.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/agr-contr/general-mga_horizon-euratom_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/agr-contr/general-mga_horizon-euratom_en.pdf
https://www.usgs.gov/media/files/casc-data-sharing-policy
https://belmontforum.org/about/open-data-policy-and-principles
https://www.ukri.org/wp-content/uploads/2021/07/ESRC-200721-ResearchDataPolicy.pdf


Five tips for RDM



Engelhardt, Claudia. (2022). How to be FAIR with your data: A teaching and 
training handbook for higher education institutions. 10.17875/gup2022-1915. 

Research Data Lifecycle

RDM’s scope

identify research data management issues 
early in the project

Collect the data needed for the 
project, including secondary data, 
and record the methods of 
collection.

Process the data into content or 
format that can be used for 
analysis, and record the 
processing.

Use data to generate research 
insights or findings, and record the 
methods and processes used for 
analysis.

Publish research results and data 
supporting research results

Preserve data and provide complete 
metadata to ensure data can be found 
and reuse

(Other researches) use existing data to 
get new finding or validate the existing 
research



Tip 1. Research funders are 
looking forward to “data 
management plan (DMP)”.



DMP is necessary for funding application



NSTC Department of Natural Science and Sustainable

https://www.nstc.gov.tw/nat/ch/detail/ba70ec0e-0dfa-4a6b-8ac8-efab4bd5f520
21



https://www.nstc.gov.tw/nstc/attachments/38e60072-0b8b-4b8d-b08c-b184479d0e5422



Engelhardt, Claudia. (2022). How to be FAIR with your data: A teaching and 
training handbook for higher education institutions. 10.17875/gup2022-1915. 

The entire research data lifecycle

a DMP will cover…



Practical Guide to the International Alignment of 
Research Data Management – extended edition

國際合用的研究資料管理實用指南 — 增訂版

2021-01：published by Science Europe 

2021-07：translated to Mandarin by depositar team

https://data.depositar.io/dataset/se_rdm_guides

The DMP template we recommended

https://data.depositar.io/dataset/se_rdm_guides


Public DMPs (not in Chinese)

● DMP  Online

○ UK, maintained by Digital Curation Center

○ https://dmponline.dcc.ac.uk/

● DMPTool

○ US, maintained by multiple archiving institutions

○ https://dmptool.org/

● DMP Assistant

○ Canada, maintained by Portage Network

○ https://assistant.portagenetwork.ca/ https://www.openaire.eu/blogs/establishing-a-collect
ion-of-841-horizon-2020-data-management-plans

https://dmponline.dcc.ac.uk/
https://dmptool.org/
https://assistant.portagenetwork.ca/
https://www.openaire.eu/blogs/establishing-a-collection-of-841-horizon-2020-data-management-plans
https://www.openaire.eu/blogs/establishing-a-collection-of-841-horizon-2020-data-management-plans


Public Chinese DMPs

https://data.depositar.io/dataset/2022-rdm-course-dmps

2022 2023



What makes a good DMP?
● keeping FAIR (& CARE) in the mind

○ FAIR is a process. There are many stages between FAIR and NOT FAIR

● keeping “openness/sharing” in the mind

○ as open as possible, as closed as necessary

● “feasible” is better than “theoretically good”

○ do not promise something you can’t keep 

● “concrete steps” is more important than “abstract visions/ideas”

○ make sure you know how to implement what you mentioned

● always considering multi-stakeholders in your RDM process

○ e.g., what a library or librarians can help you?

● regularly updating your DMP

○ DMP is a tool to check and improve your workflow!



(When evaluation)
“ For example, it quickly became clear that the D(DO)MP is substantial (~20 
pages) and unwieldy for regular use by busy researchers, so a reference 
summary of resources was added to the 2021 version (Stall et al. 2021b) and 
modified later (e.g., Stall et al. 2023b).”

(internal impact of D(DO)MP)
“Did the existence of the D(DO)MP make a difference to the members of the 
PARSEC project? Establishing a code of conduct, expectations for and 
standards of citation early in the project, has benefitted and protected all 
members throughout. Having a clear and central location for communication and 
temporary storage has facilitated transparency, with all members of the team 
utilising the PARSEC Google Drive. Establishing the PARSEC Zenodo 
Community, the Zotero Group Library, and GitHub organisation for the project 
has enabled effective document and code sharing across the multinational team, 
and reduced duplication of effort. [...] Without the D(DO)MP to stimulate us to 
make these decisions and continually evaluate their utility, it is doubtful that the 
project would have been as organised and productive. “

(external impact)
The versions of the D(DO)MP have been well-viewed, with 510 unique 
downloads from our Zenodo community as of 12 August 2023 (Stall et al. 2020; 
2021a; 2023a). 

https://datascience.codata.org/articles/10.5334/dsj-2023-038

Making DMP useful 

https://datascience.codata.org/articles/10.5334/dsj-2023-038#B26
https://datascience.codata.org/articles/10.5334/dsj-2023-038#B28
https://datascience.codata.org/articles/10.5334/dsj-2023-038#B24
https://datascience.codata.org/articles/10.5334/dsj-2023-038#B25
https://datascience.codata.org/articles/10.5334/dsj-2023-038#B27


Tip 2. Providing as much 

metadata as possible



What is metadata?
● Data of data (Understanding Metadata, 

National Information Standards 
Organization(NISO), 2017)

● Metadata is structured information that 
describes, explains, locates, or otherwise 
makes it easier to retrieve, use, or manage 
an information resource. (NISO, 2004)

○ “Structured information” means the 
information is completely composed of  
“key-value” items, such as: title, author, 
abstract, keywords, format, provenance, etc,.  

https://groups.niso.org/higherlogic/ws/public/download/17446/Understanding%20Metadata.pdf

http://www.niso.org/publications/press/UnderstandingMetadata.pdf


● making data easier to share, 
reuse, preserve

● making data easier to understand

● preventing others misusing your 
data

● making data more discoverable

Why metadata matters?

https://images.app.goo.gl/pWfmkzE6E2iAVpDx9

"data without the contextual information needed to interpret it (and ultimately reproduce the 
results) is useless"  -  B. Marshall Metadata for Research Data

https://speakerdeck.com/bmarshall/metadata-for-research-data


- Metadata standards often start as schemas developed by a particular user community to enable the best 

possible description of a resource type for their needs. (DCC)

- Adopting metadata standard can improve machine readability, and therefore improve data interoperability, 

findability.

Metadata Standards

https://www.gbif.org/news/82852/new-darwin-core-spreadsheet-templates-simplify-data-preparation-and-publishing



How to find appropriate metadata standards?
Different disciplines have different standards, and many disciplines currently do not have 

relevant standards. You can check standards catalog below:：

● RDA Metadata Directory：https://rd-alliance.github.io/metadata-directory/standards/

● Bath Metadata Standard Catalogue: https://rdamsc.bath.ac.uk/

Tip: Check the data or dataset standards that used by institutional or preferred data 

repository: 

● e.g.1, GBIF: Darwin Core @data level | EML @dataset level

● e.g.2, Zenodo - DataCite @dataset level 

● e.g.3, CKAN - DCAT @dataset level 

https://rd-alliance.github.io/metadata-directory/standards/
https://rdamsc.bath.ac.uk/


Tip 3. Ensure the data retrieved or 
released does not have license, 
legal, ethical problems.



Different types of sensitive data

- data concerning human participants: this kind of data is often regarded as 
“personal data”.

- data relating to species of plants or animals: include information on rare or 
endangered species, or other conservation activities

- commercial sensitive data: disclose this kind of data will cause economic 
harm or infringe others interests. E.g., trade secrets, negotiations, commercial 
agreement.

- data that poses a threat to others: data would pose a threat to national 
security or would have a negative public impact 



● Purpose Specification
（目的特定）

● Minimization（個資最小）

● Informed and Consent　
（知情同意）

● Appropriate Safeguard（適
當的安全措施）

Basic principles for handling personal data 



Common data licnese：Creative Commons

CC0 Public Domain Dedication 
and Certification 
(公眾領域貢獻宣告)

● Tools for selecting open license:

○ https://creativecommons.org/choose/

○ https://ufal.github.io/public-license-selector/

○ https://choosealicense.com/

License
Warning: Infringement of intellectual property rights carries criminal liability in Taiwan. Ensure 
your data usage is legal.

https://creativecommons.org/choose/
https://ufal.github.io/public-license-selector/
https://choosealicense.com/


Tip 4. Planning long-term data 
preservation with an appropriate 
data repository can save lots of 
efforts



● Is the data related to published 
research or report? 

● Is the data easily reproducible? 
Or will it cost a lot to reproduce?

What data should be 
preserved?

https://researchdata.emory.edu/preserve/preservation.html

● Data specified by regulations or laws.

● Unique or difficult-to-reproduce data(raw 

data, data analysis processes, etc.)

● Data required for research reproduction 

(organized data, instrument configuration 

files, program code, etc.)

● data with potential future reuse

● data that is beneficial to society



Why use data repositories?

● Reduce the burden on researchers to respond to data reuse requests and make data 
accessible

● Provide assurance of data access and secure storage

● Make your data findable (e.g., make your data found in Google Dataset Search)

● Data repository can continuously make your data FAIR (Findable, Accessible, Interoperable 
and Reusable)

● Data repositories often care more about the sustainability of data than individual 
researchers do

https://www.ugent.be/en/research/datamanagement/after-research/data-repositories.htm

https://www.ugent.be/en/research/datamanagement/after-research/fair-data.htm


How to choose a data repository? (1)

● recommended or designated by journal, institution, 
funding agency

● disciplines preference 

● general purpose data repository (Zenodo, 4TU, 
DANS, depositar...etc.)

41



How to choose a data repository? (2)

data repository catalog: 

● re3data (Datacite): 

https://www.re3data.org/

● FAIRsharing: 

https://fairsharing.org/

● DataCite Commons: 

https://commons.datacite.org/

42

https://www.re3data.org/
https://fairsharing.org/
https://commons.datacite.org/


TRUST Principles for digital repositories

https://www.nature.com/articles/s41597-020-0486-7



Tip 5. Setting an appropriate 
timeframe for data sharing



When to Share 

Considering to share data when:

● you have data

● publishing research results

● the end of the project

● the time specified by the funder

● embargo

○ currently usually no more 
than 1 year, and moving 
towards immediate open

OSTP 2022 Memo - Scientific data underlying peer-reviewed scholarly publications 

resulting from federally funded research should be made freely available and 

publicly accessible by default at the time of publication, unless subject to limitations 

as described in Section 3(c)(i) and should be subject to federal agency guidelines 

for researcher responsibilities regarding data management and sharing plans, 

consistent with Section 3(c) of this memorandum.

NIH - Shared scientific data should be made accessible as soon as possible, and no 

later than the time of an associated publication, or the end of performance period, 

whichever comes first.

Horizon Europe - as soon as possible and within the deadlines set out in the DMP, 

ensure open access — via the repository — to the deposited data, under the latest 

available version of the Creative Commons Attribution International Public License 

(CC BY) or Creative Commons Public Domain Dedication (CC 0) or a licence with 

equivalent rights, following the principle ‘as open as possible as closed as 

necessary’, unless providing open access would in particular: [下略]

ESRC - formally deposit all data created or repurposed during the lifetime of the 

grant with a responsible data repository within three months of the end of the grant



https://www.odb.ntu.edu.tw/regulation/



Research Data Management Hub (RDM Hub)

https://rdm.depositar.io

● A space for sharing and promoting 

RDM practices in Taiwan

○ Practices sharing

○ Resources collection

○ Training

47



Contact us 

for

depositar or RDM tutorial



@_depositar

謝謝！　Thank You!
https://data.depositar.io/ 研究資料寄存所

      https://rdm.depositar.io/ 研究資料管理推進室

data.contact@depositar.io
https://lab.depositar.io/

The depositar is a collaboration at the Institute of Information Science, the Research Center for Information Technology Innovation, and the 
Research Center for Humanities and Social Sciences (GIS Center) in Academia Sinica, Taiwan. The project has been supported, in part, by grants 

from Taiwan’s National Science and Technology Council.
The depositar project team: T-R Chuang, M-S Ho, C-J Lee & C-H Ally Wang.

「研究資料寄存所」是中央研究院資訊科學研究所、資訊科技創新研究中心、人文社會科學研究中心（地理資訊科學研究專題中心）的協作專
案，部份經費來自台灣國科會的專題研究計畫。

研究資料寄存所計畫成員：莊庭瑞、何明諠、李承錱、王家薰。

https://twitter.com/_depositar
https://data.depositar.io/
https://rdm.depositar.io/
mailto:data.contact@depositar.io
https://lab.depositar.io/

