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FAIR everywhere



● Published in 2016

● 54 authors

● > 1990 citations

● > 157K accesses

● Adoption by funding 

agencies, research 

communities





National Health Institutes (NIH) FINAL Data Policy:

https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html



Coalition for Publishing Data in Earth and Space Science Commitment Statement

http://www.copdess.org/enabling-fair-data-project/commitment-to-enabling-fair-data-in-the-earth-
space-and-environmental-sciences

http://www.copdess.org/enabling-fair-data-project/commitment-to-enabling-fair-data-in-the-earth-space-and-environmental-sciences


15 FAIR PRINCIPLES

FINDABLE 

4 principles

ACCESSIBLE

2 principles 
2 sub-principles

INTEROPERABLE

3 principles

REUSABLE

1 principle
3 sub-principles
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Emphasis on Machine-Actionability

“ The FAIR Principles put specific emphasis on enhancing the 

ability of machines to automatically find and use the data, 

in addition to supporting its reuse by individuals. ”
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Wilkinson et al. 2016. Nature-Springer Scientific Data. 

The FAIR Guiding Principles for Scientific Data 

Management and Stewardship. doi: 10.1038/sdata.2016.18



About Dataverse
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Developed at Harvard’s Institute for Quantitative Social Science (IQSS) 
with contributions from the Dataverse community (https://dataverse.org) 

Federated FAIR data repositories worldwide  

• Open-source

• 63 installations 

• 6 continents

• 7K Dataverse
collections

• 135K datasets

• 800K files

• 28M file downloads



Dataverse collection dataset File

Collection of datasets
Own administration
Own branding (& can be 
embedded in your site)

Citation
Metadata
Versioning
Terms/permissions
Collection of Files

Citation
Preview/Explore
Metadata
Versioning
Permissions
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Organization of a Dataverse Repository



ü Data Citation with DOI for datasets and files with credit to data authors

ü Link from data to related article

ü Standard schemas and custom metadata 

ü Access controls (open vs  guestbook vs restricted ) with licenses and terms of use

ü Versioning and provenance

ü Descriptive Statistics generated from variables in tabular data files 

ü Conversion to multiple formats of tabular data files

ü Flexible upload of large data files (>> 5GB): Web UI, API, Standalone Client

ü Integration with external tools through extensive API

ü Data usage metrics with Make Data Count 
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Key Dataverse Features



Implementation of FAIR 
principles in Dataverse



“Digital resources should be easy to find for both humans 

and computers. Extensive machine-actionable metadata are 

essential for automatic discovery of relevant datasets and 

services, and are therefore an essential component of the 

FAIRification process.”

Principle 1: To Be Findable

A. Jacobsen, et al. 2020. FAIR principles: Interpretations and 

implementation considerations. Data Intelligence 2(2020), 10–29. 

doi: 10.1162/dint_r_00024
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(meta)data* are assigned 

a globally unique and 

persistent identifier

*(meta)data refers to data 

and metadata

● Support for DataCite DOIs; 

or Handles from Handle.net

● Always at the dataset level

● Optionally at the file level

PRINCIPLE F1 DATAVERSE IMPLEMENTATION

Principle 1: To Be Findable

FAIR Principles @mercecrosas



Data Citation, with DataCite DOI, fully  
compliant with Force11 Joint 
Declaration of Data Citation Principles

Full, standard data citation automatically generated



data are described with 
rich metadata

● Metadata standards in human- and 

machine-readable formats: Dublin 

Core; Documentation Data Initiative 

(DDI); DataCite; Schema.org

● Optional custom metadata

PRINCIPLE F2 DATAVERSE IMPLEMENTATION

Principle 1: To Be Findable
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Rich support for 
Metadata Standards in 
human- and machine-
readable formats.

Support for multiple metadata standards



metadata clearly and 

explicitly include the 

identifier of the data it 

describes

• ID is in the metadata tab of the 

Dataset landing page

• ID is in the metadata tab of the 

File landing page 

• ID is included in exported 

metadata files

PRINCIPLE F3 DATAVERSE IMPLEMENTATION

Principle 1: To Be Findable
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Dataset and Files 
DOIs in metadata



(meta)data are registered 

or indexed in a 

searchable resource

● DataCite metadata is registered 

and indexed by DataCite Search 

● Schema.org metadata is 

indexed by Google Dataset 

Search

PRINCIPLE F4 DATAVERSE IMPLEMENTATION

Principle 1: To Be Findable
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“Protocols for retrieving digital resources should be made 

explicit, for both humans and machines, including well-

defined mechanisms to obtain authorization for access to 

protected data.”

Principle 2: To Be Accessible
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A. Jacobsen, et al. 2020.



(meta)data are retrievable 
by their identifier using a 
standardized communications 
protocol
Sub-Principle A1.1: the protocol 
is open, free and universally 
implementable
Sub-Principle A1.2:the protocol 
allows for an authentication and 
authorization procedure, where 
necessary

● Support for HTTP (W3C), Rsync over 

ssh (GNU General Public license)

● RESTful API 

● Authentication API Tokens

● Authorization service

PRINCIPLE A1 DATAVERSE IMPLEMENTATION

Principle 2: To Be Accessible
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https://guides.dataverse.org



metadata are accessible, 
even when the data are no 
longer available

● A deaccessioned dataset (data not 

available) is still findable and citable

● Metadata includes why the data are 

not available

● Metadata always accessible for 

restricted data files

PRINCIPLE A2 DATAVERSE IMPLEMENTATION

Principle 2: To Be Accessible
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Deaccession reason in 
dataset landing page when 
data not longer available

Metadata always available



Optional request access
feature for restricted data.
FAIR is not equal to Open.

Access terms available for restricted data



“When two or more digital resources are related to the same 

topic or entity, it should be possible for machines to merge 

the information into a richer, unified view of that entity. 

Similarly, when a digital entity is capable of being 

processed by an online service, a machine should be capable 

of automatically detecting this compliance and facilitating 

the interaction between the data and that tool.”

Principle 3: To Be Interoperable

A. Jacobsen, et al. 2020.
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(meta)data use a formal, 
accessible, shared, and 
broadly applicable 
language for knowledge 
representation

● Linked data support with JSON-LD 

for Schema.org

● Data Documentation Initiative, DDI, 

(XML) as a rich schema to support 

extensive variable metadata

● DDI is unique providing detailed 

information for each variable 

PRINCIPLE I1 DATAVERSE IMPLEMENTATION

Principle 3: To Be Interoperable
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Variable metadata  
from tabular data file



Extensive variable metadata 
(descriptive statistics) 
automatically derived from  
tabular data  file in DDI format

DDI supports interoperability even at the variable level



(meta)data use 
vocabularies that follow 
FAIR principles

● FAIR controlled vocabularies and 

data models used in well-curated 

datasets

● Metadata template can help

● But, controlled vocabularies and 

ontologies not supported by default

PRINCIPLE I2 DATAVERSE IMPLEMENTATION

Principle 3: To Be Interoperable
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Use standard, global 
Controlled Vocabulary from 
the Library of Congress



FAIR Controlled 
Vocabularies can be 
added in a  
metadata template

Enable use of standard vocabularies



(meta)data include 
qualified references to 
other (meta)data

● DDI schema supports 

references to other data

● Not yet supported: related 

objects in exported DataCite

metadata

PRINCIPLE I3 DATAVERSE IMPLEMENTATION

Principle 3: To Be Interoperable

FAIR Principles @mercecrosas



Reference in metadata to 
related datasets or other 
research objects



“Digital resources are sufficiently well described for both 

humans and computers, such that a machine is capable of 

deciding: if a digital resource should be reused; if a 

digital resource can be reused, and under what conditions; 

and who to credit if it is reused.”

Principle 4: To Be Reusable
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A. Jacobsen, et al. 2020.



(meta)data are richly 
described with a 
plurality of accurate and 
relevant attributes

Sub-Principle R1.1:  
(meta)data are released 
with a clear and 
accessible data usage 
license

Included in Metadata:

● Data use license/waiver 

● Data access and use terms

PRINCIPLE R1 DATAVERSE IMPLEMENTATION

Principle 4: To Be Reusable
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• CC0 as default waiver for open data;
• Optional Licenses and custom Terms;
• Tiered-access for restricted data 

Licenses, Terms, and Tiered-Access to Data



Sub-Principle R1.2: 
(meta)data are associated 
with detailed provenance

● Full data citation metadata with 

credit to data authors, 

providers, distributors

● Versions with changes 

documented automatically

● W3C PROV support

PRINCIPLE R1 DATAVERSE IMPLEMENTATION

Principle 4: To Be Reusable
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Sub-Principle R1.3:  
(meta)data meet domain-
relevant community 
standards

● DDI for social science data

● FITS for astronomy data 

● Metadata blocks for other 

community standards 

● File format conversion to 

reusable formats (tabular)

PRINCIPLE R1 DATAVERSE IMPLEMENTATION

Principle 4: To Be Reusable
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Metadata extracted from 
Astronomy FITS files



Conclusions



FAIR AUTOMATED TEST

M. Wilkinson, et al. 2019. Evaluating FAIR-

Compliance Through an Objective, Automated, 

Community-Governed Framework. Nature 

Scientific Data, Issue 6, Article 174

• Dataverse scored well in Findable, Accessible, 

and Reusable principles

• Since this FAIR test (in 2018), all Findable 

principles have been implemented in Dataverse

• Interoperable principles support is now under 

improvement

FIXED 



Improving Interoperable Principles: Controlled Vocabularies

Contribution by Vyacheslav Tikhonov under review

User selects from the 
available list of ontologies for 
a specific field, for example,  
Keyword (configurable)



Improving Interoperable Principles: Controlled Vocabularies

After a vocabulary for Keyword 
is selected, suggested terms will 
appear (information obtained 
through external API, per 
language and vocabulary)

Contribution by Vyacheslav Tikhonov under review



Improving Interoperable Principles: Controlled Vocabularies

The Vocabulary Term URI 
is filled automatically 
upon Term selection

Contribution by Vyacheslav Tikhonov under review



The Dataverse software:

ü Provides strong support for FAIR principles

ü Is adding standard vocabularies and ontologies to improve interoperability

Software support is not enough and there is always room for improvement:

ü FAIR principles are not a standard, they are guidelines

ü Support for FAIR is a process, it can always be improved

ü FAIR data enables the use of automated tools and AI algorithms on the data

ü Software support is not everything, data curation remains important

ü Beyond FAIR, we need to consider data quality and responsible data sharing
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Summary
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