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Abstract 

The main aim of this study was to explore the adoption and implementation of Findable, 

Accessible, Interoperable, Reusable (FAIR) Data principles in academic libraries. To achieve 

this, the study analysed six different academic library websites and reports to determine how 

they have adopted and are implementing FAIR data principles, thereby providing benchmarks 

and guidance on emerging best practices for libraries in developing countries that are looking 

forward to implement such principles. This paper is also intended to help raise awareness of 

Fair Data Principles in academic libraries that seek to boost the visibility, interoperability and 

usability of the data and information in their repositories. Additionally, findings from this paper 

should provide a reference guide to various interlinked open access resources required by 

researchers to publish their research data. From the six case studies surveyed and compared in 

this paper, it was established that the universities had expended substantial efforts to establish 

crucial institutional infrastructures for adoption and implementation of FAIR data principles in 

the creation, management and facilitation of global visibility and access to their data resources. 

The paper recommends that for academic libraries to have a comprehensive and effective 

infrastructure for managing FAIR data they need to promote data champions and implement, 

institutional repositories, metadata standards, FAIR and open access policies, collaborative 

networks, data organization and management procedures, and data management plans. 
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Introduction 

The FAIR Data Principles (FAIR stands for Findable, Accessible, Interoperable, Reusable) are 

a relatively new concept being adopted in online information/knowledge management. The 

principle can be traced back to the Lorentz Workshop titled "Jointly Designing a Data 

FAIRport", held during 13-16 January 2014 and organized by the Dutch Elixir node in 

cooperation with the Netherlands eScience Centre and the Lorentz Centre (OpenAIRE, n.d.) 

This workshop brought together leading experts from different research and policy institutes, 

publishers, web specialists, innovators, and computer scientists. Key aspects of the needed 

global infrastructure for effective data publishing, discovery, sharing, and re-use for e-Science 

experimentation were the heart of the conference discussion. It is from this conference that 

participants formulated the FAIR Data vision. Consequently, this conference led to the 

publication of “The FAIR Guiding Principles for Scientific Data Management and 

Stewardship”; a paper published in "Scientific Data" by Mark D. Wilkinson and 55 other co-

authors in 2016.  

 

Overview of FAIR Data principles 

Wilkinson et. al. (2016) lamented that the existing digital ecosystem surrounding scholarly data 

publication prevents researchers from extracting maximum benefit from their research 

investments, and that this inhibits knowledge discovery and innovation. As a result, there 

authors emphasized the need for improved institutionally-networked data management 

infrastructures, policies and procedures to facilitate knowledge integration and reuse through 

the application of FAIR (Findable, Accessible, Interoperable, Reusable) Data principles. The 

question is “how does one make Data FAIR?” The FAIR elements are described below to 

demonstrate how data objects can be made fully Findable, Accessible, Interoperable, and 

Reusable. A data object in this context is any set of data recording and existing on digital, paper 

or other media.  
 

Box 1: FINDABILITY strategies 

F1: (Meta) data are assigned a globally unique and persistent identifier 

F2: Data are described with rich metadata (defined by R1 below) 

F3: Metadata clearly and explicitly include the identifier of the data they describe 

F4: (Meta)data are registered or indexed in a searchable resource 

 

Findable: Making data findable entails assigning a globally unique and eternally persistent 

identifier to the data, such as the DOI (CCAFS, n.d.). As shown in Box 1, the data should be 

described with rich metadata to ensure easy access by both humans and computers.  Thus, data 

objects should contain basic machine-actionable metadata that allows them to be distinguished 

from other data objects (FORCE11, 2020). The best way to achieve this first facet of FAIR 

data is to deposit research data in a FAIR-aligned repository that is recognized in your field 

(FOSTER, n.d.). As mentioned by GO FAIR (n.d.), the first step in (re)using data is to find 

them; hence, depositing the data with an appropriate FAIR-aligned repository helps with 

increasing searchability and discoverability of the data. For example; the following websites 

may help with identifying subject-specific repositories: (1) Repository Selector - for Earth, 

Space, and Environmental Sciences; (2) Data Deposit Recommendation Service – for  

Humanities; (3) FAIRsharing - for Life Sciences. Other general data repositories include 

Dryad, Figshare, or Zenodo. In addition, to ensure that data objects are findable by both humans 

and machines, there is a need to provide metadata descriptions based on international standards 

such as Dublin Core or DataCite (FOSTER, n.d.) 
 

 

 

 

https://repositoryfinder.datacite.org/
https://dariah-eric.github.io/ddrs/
https://fairsharing.org/recommendations/
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Box 2L: Box 1: ACCESSIBILITY requirements  

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 

procedures, where necessary 

A2: Metadata are accessible, even when the data are no longer available 

 

Accessible: Once data has been found there is a need for authentication and authorization to 

access the data (see Box 2). CCAFS (n.d.) explains that accessible data and metadata are 

retrievable in a variety of formats that are sensible to humans and machines using persistent 

identifiers. As seen in Box 2, accessibility may also entail making the data open using a 

standardized protocol. However, it is important to note that FAIR does not necessarily mean 

open data. Thus, the use of licenses regulates access to data as they stipulate what one can do 

or cannot do with the data (FOSTER, n.d.). If the data is not open, the conditions governing 

access and reuse should be clearly stated to ensure transparency.  

 

Box 3: INTEROPERABILITY requirements 

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 

 

Interoperable: Interoperability is key for data exchange between systems. Thus, researchers 

need to use community agreed formats, language, vocabularies, and metadata standards that 

support FAIR principles (ANDS, 2021). Accordingly, as shown in Box 3; data can be 

interoperable and/ integrated with other data only if the metadata uses a formal, accessible, 

shared, and broadly applicable language for knowledge representation (Augustus C. Long 

Health Sciences Library, 2021). Metadata should ensure three types of interoperability - 

technical, semantic, and legal interoperability. 

 

Box 4: RESUSABILITY requirements 
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 

 

Reusable: The ultimate goal of the FAIR principles is to enhance the reuse of data. Hence, for 

data to be re-usable metadata should be described comprehensively and meet relevant 

international standards. In addition, clear and accessible data usage licenses should be 

established to optimize the reuse of data (Augustus C. Long Health Sciences Library, 2021). 

For example; Creative Commons offers a variety of license types that researchers can choose 

and include in the associated metadata description. 

 

FAIR Data Principles and Academic Libraries 

Libraries have a key role to play in the implementation of FAIR data principles as they are the 

custodians of information, apart from being research hubs for various fields. LIBER (2017, 

p.2) asserts that “libraries have a strong tradition in describing resources, providing access, 

building collections, and providing support for the long-term stewardship of digital resources”. 

Hence, there is a need for librarians to be taught about the principles as they are in the right 

position to enhance the application of FAIR principles on data deposited in their libraries. 
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Academic libraries serve a greater research audience; as a result, they strive to foster knowledge 

sharing and greater research productivity to achieve their goal in their parent institutions 

(Nitecki & Alter, 2021). In addition, academic libraries are purposed to support the parent 

institution’s learning and teaching activities; hence, wider access to information and reuse of 

data becomes of paramount importance to them, which can be more effectively achieved 

through their implementation of FAIR data principles. Hence, the pertinent question is “what 

steps can libraries take to implement the FAIR principles?” LIBER (2017) explains that 

libraries should: 

o Encourage local research 

o Require that their IT staff to follow the FAIR principles; 

o Embed FAIR principles into their data management plans and digital preservation 

practices and policies; 

o Train subject and data librarians on disciplinary metadata, vocabularies, and tools to 

make data FAIR; 

o Assess their institution's data gathering and management practices against FAIR 

principles. 

     Based on the above premises, this study aims to explore the implementation of FAIR Data 

principles in academic libraries. To accomplish this, the researchers content analysed the 

academic library websites and reports of six purposively selected to determine how they have 

adopted and endorsed FAIR Data principles. Through this, the study intends to provide 

benchmarks and guidance on best practices for libraries in developing countries that are looking 

forward to implement the FAIR principles. This paper is also intended to help raise awareness 

of Fair Data Principles in academic libraries that seek to boost the visibility, interoperability 

and usability of the data and information in their repositories. The findings from the reviewed 

case studies may also serve as an assessment criterion for other libraries to identify gaps in 

their data stewardship efforts. Finally, information provided on the case studies would provide 

a reference guide to various interlinked open access resources required by researchers to 

publish their research data. 

 

Adoption and Enactments of Fair Data Principles in Academic Libraries 

As acknowledged in the introduction, FAIR Data principles is fairly new, published only about 

five years ago in 2016. Nevertheless, more and more academic and research libraries are 

familiarising themselves with the principles and some have already endorsed and adopted them. 

For example, Columbia University Libraries (USA), Maastricht University Online Library 

(Netherlands), University of Stavanger Library (Norway), University of Cambridge Library 

(England), University of Kent (England), University of California Merced Library (USA) have 

endorsed and are already applying the FAIR principles in their operations. 

 

Case 1: Columbia University Libraries (2020)  
The University library adopted the Fair Data principles by providing researchers with various 

tools for research data management, analysis, data visualization, storage, and sharing. The 

university library has also raised awareness among its clientele on the important benefits of the 

principles as follows (Columbia University Libraries, 2019):  

1) Increases the visibility of research: making data available through well-indexed 

repositories ensures continued use of data and makes an argument for the relevance of 

one’s research.   

2) Facilitates discovery: enabling data reuse by other researchers reinforces open 

scientific inquiry, thus leading to new and unanticipated discoveries. In addition, 

opening one’s research data avoids replication of effort. 

3) Satisfy funder & journal requirements: due to advocacy for open data, most funding 

agencies and some journals are now requiring researchers to deposit their data in an 

open-access repository.  
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     By providing the above statements on the library website, the Columbia University Libraries 

have ensured that researchers are enlightened on the importance of data sharing, thereby 

increasing usage of the various provided data management tools and more widespread adoption 

of the FAIR Data principles. To ensure proper generation and management of FAIR data, 

Columbia University Libraries provides the following resources and services for its 

community:  

o Research Data Consultation Services and Curated Guides for Data Research 
(Working with and Understanding US Census Population Data, GIS & Geospatial Data, 

GIS, Cartographic and Spatial Analysis Tools, New York City Data, Economic Data, 

Finance Data, Health Data, International Data, Opinion Poll Resources, Data Analysis 

Tools, Columbia University Libraries Numeric Data Collection, Data Citation Guide). 

Some of these guides lead researchers to open data repositories that are endorsed and 

supported by the Columbia University Libraries. For example NYC OpenData, 

DATA.NY.GOV, Infoshare, and nCoV2019 datasets. 

o Creating a Data Management Plan: This is facilitated through the Research and Data 

Integrity Program (ReaDI). The ReaDI program is designed to enhance data 

management and research integrity at Columbia University. The program provides 

resources, outreach, and consultation to researchers at all levels (Columbia University 

Libraries, 2019). The data management plan assists researchers in following the right 

procedures to produce quality data. Resources made available by the university to assist 

researchers in developing a data plan include; Data Stewardship Wizard ELIXIR CZ 

and NL, DMPonline Digital Curation Centre (DCC), UK, DMPTool University of 

California Curation Centre of the California Digital Library (CDL), Data Management 

Plan Catalogue LIBER Research Data Management Working Group, and Practical 

Guide on Research Data Management Science Europe Member Organisations 

(Columbia University Libraries, 2019). In addition, Columbia University libraries 

provide further guidelines and resources for ensuring that research is verifiable and 

reproducible. For example; Resources for Columbia NIH investigators, Statistical 

Analysis, and Authentication Plans.  

o Data Security: Columbia University has an Information Security Charter, which sets 

forth key principles and definitions concerning information security at Columbia. The 

charter is meant to protect research data related to sensitive information, for example, 

Personally Identifiable Information (PII) such as, social security numbers, credit card 

numbers, or personal financial data; and Protected Health Information (PHI) including 

names or addresses associated with clinical information (Columbia University 

Libraries, 2019).  Access and reuse licenses should be provided for such data to ensure 

confidentiality and protection of research participants.  

o Project Funding: Columbia University Libraries are guided by the Office of 

Sponsored Projects Administration to disburse research funding to its community. 

Adoption and implementation of FAIR data by scholars are only made possible when 

there are necessary funds to collect, analyse, manage and archive the right data with 

appropriate tools and authorities. Hence, Columbia University Libraries have excelled 

in this area as they support researchers' endeavours in open data publishing by 

providing the necessary funds for selected projects.  

o Public Access Mandates: Just like other private or public institutions in the United 

States of America (USA), Columbia University Libraries have endorsed the memo 

released on 22 February 2013 by the White House Office of Science and Technology 

Policy (OTSP); which aimed at providing policy guidelines for increasing public access 

to publications and data resulting from federally-funded projects. 

o Research Data Storage: To support researchers' endeavours in producing quality data 

that comply with the FAIR principles; the Columbia University Libraries provide a List 

of options for the storage, sharing, and transfer of digital research data. The Columbia 

https://library.columbia.edu/services/research-data-services/guides/economics.html
https://guides.library.columbia.edu/HealthData
https://guides.library.columbia.edu/internationaldata
https://guides.library.columbia.edu/opinionpolldata
https://guides.library.columbia.edu/datatools
https://guides.library.columbia.edu/datatools
https://guides.library.columbia.edu/numeric/home
https://guides.library.columbia.edu/datacitation
https://research.columbia.edu/content/writing-data-management-plan
https://research.columbia.edu/content/writing-data-management-plan
https://ds-wizard.org/
https://dmponline.dcc.ac.uk/
https://dmptool.org/
https://libereurope.eu/working-group/research-data-management/plans/
https://libereurope.eu/working-group/research-data-management/plans/
https://www.scienceeurope.org/our-resources/practical-guide-on-research-data-management
https://www.scienceeurope.org/our-resources/practical-guide-on-research-data-management
https://grants.nih.gov/policy/reproducibility/index.htm
https://research.columbia.edu/statistical-analysis
https://research.columbia.edu/statistical-analysis
https://research.columbia.edu/authentication-plans
https://research.columbia.edu/content/research-data-storage
https://research.columbia.edu/content/research-data-storage
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University Guidance on Retention of Research Data states that “principal investigators 

are responsible for identifying, collecting, managing, and retaining Research Data as 

custodian for the University” (Columbia University Libraries, 2021, para 1).  Thus, to 

achieve this mandate, researchers may use various resources such as; CUIT  LionMail  

Drive (which has real-time collaboration features), CUIT  Shared  High-Performance  

Computing, CUIT  Virtual  Servers (  virtual machine environment with configurable 

storage,  compute,  backup, and disaster recovery options), CUIT  Web  Hosting, 

Amazon  Web  Services  (AWS)  through  CUIT, Secure  Data  Enclave  (SDE) (secure  

Windows  10  Virtual  Desktop environment for sensitive data analysis), Microsoft  

Azure, Globus (researchers can move,  share,  publish and discover data via a single 

interface), and LabArchives, SharePoint  Online  –  Office  365 etc.  

 

Case 2: Maastricht University (UM) Online Library  

The Maastricht University (UM) has a clear and documented Open Science Policy 

implemented in 2019. UM’S 2019 policy states that “UM endorses the principles of Open 

Science, offering its academics support to put these principles into practice and make science 

as open as possible, as closed as necessary” (Maastricht University, 2019, para 1). UM also 

aims to be entirely FAIR by 2023.  The UM's Open Science policy is anchors on six themes, 

as illustrated in Figure 1. To ensure effective implementation and realization of benefits of the 

Open Science policy; the UM established the Open Science Community Maastricht (OSCM), 

which aims at raising awareness and educating researchers about the FAIR data principles and 

the goals of the Open Science policy. In addition, the UM Online Library offers the following 

services (Maastricht University, 2019): 

o Research Data Management Guidelines: This gives guidance on the importance of 

data management and further resources to consult such as the Netherlands Code of 

Conduct for Research Integrity, Research Data Management Code of Conduct, 

DMPonline tool, and Template data management plan. 

o Discoverability and Reuse of Existing Data: UM Online Library also refers to 

numerous data repositories for its researchers to consult (e.g. Re3data.org, UK Data 

Archive, Data Archiving Network Services (DANS), CLARIN Centres, CBS, Data 

portal van de Nederlandse Overheid (Dutch Government), Dataverse Netherlands, 

Harvard Dataverse, DRYAD, Zenodo). 

o Data Storage and Sharing: In its efforts to support researchers in their use of research 

data, UM offers free additional storage space and also allows researchers to share data 

directly with fellow scholars within UM. For example, for secure research 

collaboration, the following solutions are offered; SURFdrive, SURFfilesender, and 

Virtual Research Environments (VREs). In addition, DUTCH repositories to consider 

for long-term archiving include; EASY and 4TU Research Data. 
 

 

 

https://dmp.datahubmaastricht.nl/
https://www.nwo.nl/en/research-data-management
https://www.re3data.org/
https://www.data-archive.ac.uk/find/
https://www.data-archive.ac.uk/find/
https://dans.knaw.nl/en/search-results/
http://www.clarin.nl/node/130
https://opendata.cbs.nl/statline/#/CBS/en/
https://data.overheid.nl/
https://data.overheid.nl/
https://dataverse.nl/
https://dataverse.harvard.edu/
https://datadryad.org/stash
https://datadryad.org/stash
https://www.surf.nl/en/surfdrive-store-and-share-your-files-securely-in-the-cloud
https://www.surf.nl/en/surffilesender-send-large-files-securely-and-encrypted
https://library.maastrichtuniversity.nl/research-support/vre/
https://easy.dans.knaw.nl/ui/home
https://data.4tu.nl/info/en/
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Figure 1: Maastricht University’s Open Science policy 

Source: Researchers’ Synthesis based on Maastricht University (2019). 

 

o Virtual Research Environment (VREs): The UM Library offers the VRE supported 

by Microsoft SharePoint as a collaborative platform. “VREs facilitate online 

communication and sharing sources of information with integrated tools like wikis, 

blogs, shared calendars, and discussion forums” (Aardening, 2021, para 3). The main 

functions of UM’s VREs are web portal; project management and planning, storing and 

sharing documents & data: all possible formats of Microsoft documents, PDF, 

statistical data files, video formats; shared writing: writing simultaneously in the same 

document; document workflow and version management; tasklist/agenda/calendar; 

discussion pages/weblog; shared links and project portfolios. 

o Open Access Portal: The UM has a specific portal for addressing Open Access issues 

and providing researchers with OA publishing requirements, Archiving/repository 

deposit, and workshops detail.  

o Information Skills Workshops: The UM online Library is putting effort to raise 

awareness on FAIR data principles by conducting workshops with university students. 

For example, on 25 October 2021 UM conducted a workshop titled ‘FAIR for 

Qualitative Data’ (Romero, 2021) and a webinar on the 11th of November 2021 entitled 

‘FAIR: It Takes a Village’ (Jansen, 2021), which depict endorsement in action.  

o The Community for Data-Driven Insights (CDDI): The UM is committed to 

working with its researchers to develop appropriate and efficient strategies.  UM has 

launched the joint initiative under the name Community for Data-Driven Insights 

(CDDI) to support researchers and research groups in all aspects of research data 

management and FAIR principles. Each faculty has appointed an information manager, 

data manager, data steward, and grant advisors. This is a team responsible for 

overseeing data management activities and implementation of FAIR data principles 

within their research communities. Endorsement of FAIRA data principles and UM 

goes beyond the walls of the library. Faculties at UM also have specific data 

centres/projects that adhere to FAIR data principles as well. For example; (1) Institute 

of Data Science in the Faculty of Science and Engineering; (2) MEMIC - the Centre for 
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data and information management at the Faculty of Health, Medicine and Life Sciences 

of Maastricht University and MUMC+; and (3) DataHub which provides data 

management services for (non-)clinical studies in both the Faculty of Health, Medicine 

and Life Sciences of Maastricht University and Maastricht UMC+ (Maastricht 

University, 2019). This shows that the CDDI at UM is well-rooted in the FAIR data 

principles and supports the library to achieve implementation of the Open Science 

policy. With this kind of support from the research community, UM can achieve its 

goal of being fully FAIR by 2023. 
       

Case 3: University of Stavanger (UiS) Library:  

The University of Stavanger (UiS), Norway has embraced Open Science publishing anchored 

on implementation of FAIR data principles. The FAIR data principles are endorsed in the UiS’s 

guidelines for managing research data (2020), wherein it is clearly stated that “UiS expects the 

research data management to be in line with the FAIR principles. In other words, research data 

should be findable, accessible, interoperable and reusable” (University of Stavanger, 2020, 

p.1). To support the implementation of FAIR data principles, the University’s Library offers 

the following services (Fig. 2): 
 

 

 
 

Figure 2: Preferred File formats at Stavanger University Library 

Source: DataverseNO (n.d.) 

 

o Assistance on Developing Data Management Plan: The University uses Norwegian 

Centre for Research Data (NSD) management plan as a tool for managing research data 

during a research project and after its completion. A data management plan assists in 

managing everything related to FAIR and Open data such as, Reuse existing data; 

verifying and validating data; format, and types of data to be collected, generated, and 

managed; Metadata; organizing data, Storage and backup data; Responsibility; Ethics 

and Privacy  (Norwegian Centre for Research Data, 2020).  

o UiS Publishing Fund: the university library administers the publishing fund which 

covers the cost of publishing in open access (gold) journals. Provision of open access 

https://sso.nsd.no/authorize?redirect_uri=https%3A%2F%2Fdmp.nsd.no%2F&nonce=CgyTTRLYQXeNpJ4uZQg8&client_name=Datah%C3%A5ndteringsplan
https://sso.nsd.no/authorize?redirect_uri=https%3A%2F%2Fdmp.nsd.no%2F&nonce=CgyTTRLYQXeNpJ4uZQg8&client_name=Datah%C3%A5ndteringsplan
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publishing fund is one way to encourage open data publication which also requires 

adherence to FAIR data principles. 

o Data Sharing and Archiving: researchers at UiS are offered various search and 

archiving platforms such as, UiS Open Research Data which is part of DataverseNO,  

Oria, The Research Council of Norway (RCN), and Re3data.org. All these repositories 

support FAIR data principles thus, enabling wide discovery and reuse of data. To 

support readable, searchable, and findable data, Stavanger University Library offers to 

advise (1) use of consistent and comprehensible file names; (2) saving data in a 

preferred file format; and (3) describing data in a ReadMe file. For example Figure 2 

shows the preferred and non-preferred file formats. This demonstrates the need for 

proper data management to ensure that datasets are uploaded and archived using 

formats that are interoperable between repositories and will remain accessible in the 

future. 

 

Case 4: University of Cambridge 
The University of Cambridge has a comprehensive infrastructure and clear articulation on the 

endorsement of FAIR Data principles. According to the University of Cambridge Research 

Data Management Policy Framework’s 12th principle, the University supports the Concordat 

on Open Data and works in line with the FAIR principles. It is working towards embedding 

these across the institution. In supporting FAIR data principles implementation, the university 

has the following infrastructure:  

o Centre for Data-Driven Discovery: The University has a Cambridge Centre for Data-

Driven Discovery (C2D3) that brings together researchers and experts from across the 

academic departments and industry to drive research into the analysis, understanding, 

and use of data science (University of Cambridge, 2020).  

o Data Management Plan Support Service: The university offers free services to assist 

researchers with reviewing their data management plans. The data management plans 

must comply with the funder's policies on research data management. These measures 

are put in place to ensure scholars produce quality data that is reusable in the future. In 

addition, the university offers researchers the Information Security Risk Assessment 

form which enables them to think in-depth about the potential security issues they are 

likely to face with data. Researchers also have the option to develop their data 

management plan through DMPonline. 

o University repository: Apollo is the University of Cambridge’s Institutional 

Repository (IR), established in 2003 as a service for sharing research outputs 

(University of Cambridge, 2021). Apollo is managed by the University Library's Office 

of Scholarly Communication team. In 2019, Apollo was chosen by FAIRsFAIR to be 

supported on the path towards achieving CoreTrustSeal certification (University of 

Cambridge, 2021). 

o Policy Frameworks: ‘Research Data Management Policy Framework’ aims “to guide 

all University academics, staff and students as to how they should manage and share 

the research data they produce to maximize the potential for research produced by the 

University of Cambridge in support of the University’s core values and missions” 

(University of Cambridge, 2021, para 1). Another key policy is the ‘Cambridge 

University Libraries Digital Preservation Policy’ which sets out the duties and 

responsibilities for Cambridge University Libraries’ (CUL) stewardship of digital 

content (Langley, 2018). 

o Cloud-based storage for individuals: University of Cambridge researchers have up 

to 3GB of storage space as part of their Desktop Services account (DS-Filestore). The 

university further offers three third-party cloud-based data storage services (OneDrive 

for Business, Google Drive, and Dropbox Business ). These services are key for data 

backup.  

https://uit.no/ub
https://dataverse.no/
https://bibsys-almaprimo.hosted.exlibrisgroup.com/primo-explore/search?vid=UBIS&lang=en_US&mode=advanced
https://www.forskningsradet.no/forskningspolitisk-radgivning/apen-forskning/apen-tilgang-til-forskningsdata/
https://www.re3data.org/
https://www.ukri.org/files/legacy/documents/concordatonopenresearchdata-pdf/
https://www.ukri.org/files/legacy/documents/concordatonopenresearchdata-pdf/
https://doi.org/10.1038/sdata.2016.18
https://www.c2d3.cam.ac.uk/
https://www.c2d3.cam.ac.uk/
https://www.data.cam.ac.uk/funders
https://help.uis.cam.ac.uk/service/security/for-it-staff/isra
https://dmponline.dcc.ac.uk/
https://www.repository.cam.ac.uk/
https://fairsfair.eu/
https://help.uis.cam.ac.uk/service/desktop-services/ds-filestore
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o Data Champions (DCs), The University has introduced a Data Champion program. 

There are over 40 data champions for different schools with different expertise, who 

are volunteers to advise the research community on the proper handling of research 

data. In this way, they promote good research data management and support Findable, 

Accessible, Interoperable, and Re-usable (FAIR) research principles (University of 

Cambridge, 2020). 

 

Case 5: University of Kent Library  
The University supports the principle of Open Access scholarship hence, the adoption of FAIR 

data principles. At the University of Kent library, “FAIR data principles aim to make data 

available to be harvested by automated systems and human scholars. They also provide a set 

of measurable practices to make sure data comply with funder and institutional policies” 

(University of Kent, 2019). The University has implemented the FAIR data principle as 

follows:  

o A set of clear policy and procedures: FAIR data principles set out a framework that 

allows research and research data to meet minimum accessibility levels while protecting 

the interests of researchers, funders, and third parties.  

o Kent Data Repository (KDR):  KDR is the University's institutional data repository 

aimed at preserving, managing, and providing access to research data.  To comply with 

the FAIR data principles, researchers are advised to consider the right format for long-

term preservation when archiving their data at KDR. KDR requires that when 

researchers archive their data, a README file should accompany the datasets to 

introduce and give them context (University of Kent, 2019). The purpose of the 

README file is to describe everything needed to replicate the data or to use it and 

understand it properly. Once the data has been verified to meet the FAIR data principle 

in KDR, it is sent to Arkivum for long-term storage. 

o Research Data Management (RDM) and RDM Planning: Kent University provides 

guidance on writing a data management plan.  

 

Case 6: University of California (UC) Merced Library  

UC Merced Library has also embraced the adoption of FAIR data principles. On its website 

titled ‘Research Data Management: From Plan to Publication (Sept 2019)’, the following 

elements supporting FAIR data principles adoption are clearly stated: 

o Key Drivers and Policies: The Federal Government has the right to; (1) Obtain, 

reproduce, publish, or otherwise use the data produced under a Federal award; and (2) 

Authorize others to receive, reproduce, publish, or otherwise use such data for Federal 

purposes (University of California Merced Library, 2019). Additionally, in response to 

the Freedom of Information Act (FOIA) University library is mandated to endorse the 

FAIR data principles to enhance retrieval and reuse of data. 

o Persistent Identifiers: to facilitate searchability and discoverability of data, UC) 

Merced Library makes use of the following identifiers: (1) EZID, a UC service for 

generating Digital Object Identifiers (DOIs) and Archival Resource Keys (ARKs); (2)  

RRID, for authenticating key biological resources; (3) ORCiD to provide a persistent 

digital identifier to distinguish a researcher from others and connects you to your 

research outputs. 

o Data Repositories and Long term preservation:  UC Merced library refers to these 

repositories: (1) Registry of Research Data Repositories, a search an international 

directory of data repositories to identify an appropriate home for research data; (2) 

Dryad a Digital Repository, which is free for UC researchers; (3) Qualitative Data 

Repository for data generated through qualitative and multi-method research in the 

social sciences; (4) Merritt- Content deposited in Merritt is replicated at different 

storage locations and monitored for preservation purposes. 

https://data.kent.ac.uk/
https://media.www.kent.ac.uk/se/14616/AUTHOR_DATASET_ReadmeTemplate.txt
https://arkivum.com/
https://ezid.cdlib.org/learn/#01
https://scicrunch.org/resources
https://orcid.org/
https://www.re3data.org/
https://datadryad.org/stash
https://qdr.syr.edu/
https://qdr.syr.edu/
https://merritt.cdlib.org/
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o Data Standards:  Standards for describing data are key to ensuring consistency in data 

capturing hence facilitating future identification and retrieval. As a result, the library 

refers to Metadata Standards Directory and Sustainable Formats. The RDA Metadata 

Standards Directory is to develop a collaborative, open directory of metadata 

standards applicable to scientific data.  

o Data management plan: The Library recommends using DMPTool to provide 

guidance, templates, and a step-by-step process for creating a plan and sharing it with 

collaborators; Environmental Data Initiative to provide training and resources specific 

to environmental data; UC Merced Research Data Consultation Services-Request help 

from OIT Research Computing and Library staff and library workshops. 

o Training workshops/ Carpentries: UC Merced Library goes a step further to provide 

researchers with practical skills on analysing and managing their data by conducting 

workshops through programs such as ‘Carpentries’. The aim is to help researchers by 

teaching them computing skills to work more effectively with data (University of 

California Merced Library, 2019). Carpentries project is comprised of Software 

Carpentry, Data Carpentry, and Library Carpentry. Some of the areas taught include 

The Unix shells (bash, zsh, sh, etc.), Git and GitHub, R, Python, SQL, and OpenRefine. 

 

Discussion 

Table 1 summarises the strategies adopted by the six Universities in their effort to support and 

enact findable, accessible, interoperable, reusable (FAIR) data implementation.  Overall, Table 

1 shows that each of the six universities have put in efforts ranging from basic to comprehensive 

to establish favourable policies and infrastructure for FAIR data principles implementation. 

Policies and strategies being implemented are similar in several ways, though they overlap or 

vary in other respects. Moreover, whereas some of the universities have documented clearly 

all the necessary data management and deposit procedures to aid their researchers and libraries 

toward creating, storing and making accessible FAIR data, some  provide limited information 

on their websites.   

     Findable strategies: In supporting proper archiving, findability and sharing of research 

outputs, all surveyed universities were found to have established Institutional Repositories 

(IRs). These IRs assign Digital Object Identifier (DOI) to all submitted items to ensure their 

continued and long term identification and accessibility. In addition, they provide 

comprehensive metadata schemas so as to facilitate more effective identification and retrieval 

of data. To ensure that data is easily identified, the academic libraries provide guidelines on 

consistent file naming, organization and version control procedures. 

     Accessible strategies: It is clear that the six university have complied with the FAIR 

principle by ensuring that data deposited in various repositories remains accessible in the long 

run. This has been achieved by accepting data formats that guarantee long term usability, 

accessibility and durability. For example; the generally acceptable file formats are PDF/A 

(.pdf), ODT (.odt), Unicode text (.txt), XML (.xml), HTML (.html), MATLAB, NetCDF, Text-

Fabric, ODS (.ods), csv (.csv), SQL (.sql), SIARD (.siard) JPEG (.jpg, .jpeg), TIFF (.tif, .tiff), 

PNG (.png), JPEG 2000 (.jp2), DICOM (.dcm) e.t.c (Data Archiving & Networked Services, 

2021). Three of the universities recommend ”digitally sustainable data formats”, which means 

using universally recognized and evolving data storage formats, as well as periodic regular 

transfer of data to emerging media and formats to prevent archived data being frozen and lost 

in technologies and formats that eventually become obsolete.  

     Interoperable strategies: Metadata standards ensure that data elements are captured in a 

uniform and consistent manner such that data can be managed and accessed via different 

technical infrastructures. Thus, from the case studies above, university libraries have embraced 

the need to adopt metadata standards. Also, these libraries have understood that “FAIR 

metadata is the first major step towards becoming maximally FAIR. When the data elements 

themselves can also be made FAIR and made open for reuse by anyone, [they] have reached 

http://rd-alliance.github.io/metadata-directory/
https://www.loc.gov/preservation/digital/formats/
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the highest degree of FAIRness” (Mons, et al., 2017, P.54). Example of some of the mandatory 

metadata elements to be captured include: creator, title, date created, description, audience, 

rights holder and access rights. Metadata captured in data repositories should cover descriptive, 

administrative, technical, structural, rights and/or preservation metadata. These enhance 

system interoperability and accessibility. Amongst all the six universities, University of 

California (UC) Merced Library and University of Cambridge had a comprehensive metadata 

standards lists based on different subject areas and technical/operational standards. 

     Reusable strategies: The policy strategies adopted by university libraries indicate that 

provision of contextual information is key for reusability of data. This is achieved by providing 

a data package together with the README file. An example of a data package is available on 

Zenodo entitled “Data package supporting an Invasive Species Distribution (IVSD) workflow 

for prototype Essential Biodiversity Variable (EBV) data product” (Hardisty, et al., 2018). The 

adoption of creative common lincences has also been revealed to be key for full implementation 

of FAIR data. Ball, (2014) avers that lincenses and waivers are one of the most effective ways 

of communicating permissions to potential reusers of data. Funders’ requirements to submit a 

Data Management Plan is another policy strategy that most academic librraies have been 

employing to aid in the provision of contextual information which enhances reusability of 

existing data.  

 
Table 1: Strategies and Infrastructures to Achieve FAIR Principles by the Case Study Universities 

 

Case Study  

FAIR Data Principles 

Findable Accessible Interoperable Reusable 

1.  Columbia 

University 

Libraries 

- Repositories: 

Dryad, Academic 

Commons, ArXiv, 

Humanities 

Commons CORE, 

bioRxiv, EarthChem, 

PhilPapers, Zenodo, 

Dataverse, FigShare, 

and the Open Science 

Framework. 

- All items are 

assigned a DOI 

- README.txt file 

for metadata 

- FileNaming 

Convention (FNC) 

- Digitally 

sustainable data 

formats  

- Data management 

and sharing tools: 

LabArchives, 

OpenRefine, 

Globus, Code Ocean 

- Web hosting 

- Columbia 

Library’s Online 

Catalog (CLIO) 

- Open Access 

Resources:  

SPARC, DOAJ,  

SHERPA/RoMEO 

- Data 

Documentation 

Initiative (DDI) 

- Content Standard 

for Digital Geospatial 

Metadata (CSDGM) 

- Dublin Core 

Metadata Initiative 

 

 

 

- Creative Commons 

license 

- Data Protection Act 

- ReadMe file - for 

identification of the 

creator, creation date 

and methodology 

- Data Management 

Plan 

2.  Maastricht 

University 

Online Library 

- DataHub metadata 

catalogue: 

DISQOVER 

- Repositories: 

DataverseNL, 

Maastricht Data 

Repository, 

Re3data.org, UK 

Data Archive, Data 

Archiving Network 

Services (DANS), 

CLARIN Centres, 

CBS, Data portal van 

de Nederlandse 

overheid (Dutch 

Government), 

Dataverse 

Netherlands, Harvard 

Dataverse, DRYAD, 

Zenodo 

- Digitally 

sustainable data 

formats e.g. .CSV 

file 

- Data management 

and sharing tools: 

SURFdrive, 

SURFfilesender, 

and Virtual 

Research 

Environments 

- MEMIC:for data 

cleaning & 

verification 

 

- Dublin Core 

Metadata Initiative 

- DataCite Metadata 

Schema 

- Data 

Documentation 

Initiative (DDI) 

- Data Science 

Research 

Infrastructure 

(DSRI):RStudio, 

JupyterLab or 

VisualStudio Code, 

MariaDB, MySQL, 

PostgreSQL 

 

 

- Creative Commons 

copyright licenses 

- All new datasets in 

DataverseNL are set 

to default to a CC0 

(CC-zero) public 

domain dedication 

- Data Management 

Plan-DMP tool 

- Research Data 

Management Code of 

Conduct 

- Data Protection 

Impact Assessment 

(DPIA) 

- General Data 

Protection Regulation 

(GDPR) 

- ReadMe file 
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- Persistent identifier: 

DOI 

- Naming Convertion 

3.  University 

of Stavanger 

(UiS) Library 

- Persistent identifier: 

DOI 

- Repository: UiS 

Open Research Data 

(part of 

DataverseNO) 

- Metadata schema: 

title, author, contact, 

description, keyword, 

related publications, 

depositor and 

depositor date. 

- FileNaming 

Convention 

- Digitally 

sustainable data 

formats  

 

- Domain specific 

metadata schemas: 

Social Science and 

Humanities 

Metadata, 

Astronomy and 

Astrophysics 

Metadata, & 

Life Sciences 

Metadata. 

- DataCite Metadata 

Schema 

- Default license for 

reuse of data 

archived in 

DataverseNO is 

Creative Commons 

Zero (CC0) 

- Data management 

plan 

- ReadMe file 

 

 

4.  University 

of Cambridge 

 

- Persistent identifier: 

DOI 

-DOI policy at the 

University of 

Cambridge Research 

Repository Apollo 

- Assigned DOIs are 

ompliant with the 

requirements of the 

DataCite 

organisation 

- Repository: Apollo 

(previously 

DSpace@Cambridge

), arXiv, Social 

Science Research 

Network (SSRN), 

Research Papers in 

Economics (RePEc) 

and PubMed Central. 

- File Naming and 

Organising 

guidelines 

- BS ISO 19005-

1:2005 Document 

management. 

Electronic document 

file format for long-

term preservation 

- Digitally 

sustainable data 

formats 

- ISA Tools - 

metadata tracking 

tools for life 

sciences 

- DublinCore 

Metadata Initiative 

(DCMI) 

Specifications 

- METS Metadata 

Encoding and 

Transmission 

Standard 

- PREMIS Data 

Dictionary for 

Preservation 

Metadata, Version 

3.0 

- ISO 19262:2015 

Photography – 

Archiving Systems – 

Vocabulary 

- Data Management 

Plan 

- ReadMe file 

- CoreTrustSeal Data 

Repository 

Certification 

- Data Protection Act 

2018 

- Creative Commons 

licenses 

- Deposit Licence 

Agreement 

- General Data 

Protection Regulation 

5.  University 

of Kent 

Library 

- Persistent 

identifier: DOI 

- Kent Data 

Repository(KDR) 

or Kent Academic 

Repository (KAR) 

- Consistent file 

naming conventions 

and logical folder 

structures 

- DataCite metadata 

schema for the 

publication and 

citation of digital 

datasets with a 

persistent identifier 

- Digitally 

sustainable data 

formats 

 

- Dublin Core 

- ISO 19115 for 

geographic 

information 

- Data 

Documentation 

Initiative (DDI) 

- Statistical Data and 

Metadata eXchange 

(SDMX) 

- Metadata Encoding 

and Transmission 

Standard (METS) 

- General 

International 

Standard Archival 

Description 

(ISAD(G)) 

- ReadMe file 

- Creative Commons 

licenses 

- Data Management 

Plan 
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6.  University 

of California 

(UC) Merced 

Library  

 

- EZID: A UC 

service for generating 

Digital Object 

Identifiers (DOIs) 

and Archival 

Resource Keys 

(ARKs) 

- RRID: Authenticate 

key biological 

resources 

- FileNaming 

Convention 

- Repositories: 

Dryad, Registry of 

Research Data 

Repositories, 

Qualitative Data 

Repository 

 

- Digitally 

sustainable data 

formats 

 

 

 

 

- Encoded Archival 

Description (EAD) 

- TEI - Text 

Encoding Initiative 

- DDI (Data 

Documentation 

Initiative) 

- MARC (Machine-

Readable Cataloging) 

- Darwin Core 

- ISO 19115 

- NeXus 

- ReadMe file 

- Creative Commons 

licenses 

- Data Management 

Plan 

- Freedom of 

Information Act 

(FOIA) 

 

 

Source: Researchers’ analysis and synthesis, 2021. 

 

Conclusion 

Based on the above University libraries’ FAIR Data Principles’ endorsement, adoption and 

implementation strategies, the following can be identified as Critical Infrastructure Elements 

for FAIR Data Implementation by university libraries 

 Endorsement Statement: Most universities, who have adopted FAIR Data principles 

have articulated the principles on their websites.           

 Policies and Procedures: Policies and procedures are found critical for most of the 

university libraries, some have specific policies to FAIR principles while others have 

continued to maintain Open Data/Science policies, but enhanced them with Fair Data 

principles, whereas, others have combined policies and data management plans. In 

addition, there are national laws such as FOI which is also influencing the societal 

demand for FAIR data.  

 Data management plans: These cover types of data, standards used, and policies for 

access and sharing, reuse, distribution, derivatives, archiving and preservation. 

Academic libraries have emphasized the need for researchers to properly plan their data 

management activities to ensure the production of quality data that meets the FAIR 

principles. In addition, it is reiterated in all the reviewed websites that a data 

management plan is key for research fund application.    

 Data Repositories: Data repositories are critical for archiving research outputs to 

protect data and make them available for reuse.  The above academic libraries were 

found to have their institutional repositories, but also link to other repositories which 

are subject-specific.     

 Data Standards: Standards ensure that there is consistency and uniformity in data 

capturing and description. Thus, metadata standards are vital to making data findable, 

accessible, interoperable, and reusable. For example, the University of California (UC) 

Merced Library has Metadata Standards Directory and Sustainable Formats.  

 Data Champions: The promotion of data champions is an excellent approach to 

promote sustained efforts at good research data management practices and support 

findable, accessible, interoperable and reusable (FAIR) data principles. However, only 

one of the surveyed libraries (University of Cambridge) was found to have clearly stated 

the existence of data champions and their roles.  

       In summary, the various FAIR data implementation policies and strategies of the six case 

study universities in Table 1 provide benchmarks and guidance for universities and their 
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academic libraries that seek to establish institutional repositories aligned with FAIR data 

principles. 

Recommendations on Roadmap to FAIR library collections  

Koster and Woutersen-Windhouwer (2018) provide a proposal for standards for reusable 

collections.  The FAIR Principles for Heritage Library, Archive, and Museum Collections 

provide guidelines is proposed to make the heritage collections reusable and focused on three 

levels –objects (paper and electronic documents containing data), metadata (i.e. how to create 

metadata that describe the objects), and metadata records (how to organize, store and make 

accessible and sharable the metadata and the objects to which they relate). The authors suggest 

a step-by-step roadmap for implementations of the FAIR principles in libraries, archives, 

museums as follows: 

 Set up a working group - set up a task force to coordinate and carry out the activities 

needed for making the institution's collections FAIR. The appointment of data 

champions will kick start the adoption of FAIR principles in libraries.  

 Compile an overview of all of the institution’s collections - it is necessary to establish 

the formats available to cater for their long-term preservation and access.  

 Compile an overview of existing agreements and collaborations of the institution with 

national and international standards organizations. 

 Compile an overview of already implemented FAIR principles per collection, as well 

as a comprehensive holistic examination of the collection infrastructure. 

 Involve all stakeholders - end-users, researchers, teachers, etc. 

 Talk to other institutions who are already managing collections based on FAIR 

principles and learn from their experiences. 

 Execute a pilot project with a sample collection or sub-collection to identify the main 

issues and likely challenges to be encountered and overcome. 

 Establish a FAIR institutional policy for achieving FAIR collections based on the pilot, 

feedback, and the compiled overviews. 

 Write an implementation plan to set priorities and establish implementation decisions 

for those principles that are fundamental across all collections. 

 Adopt workflows and assign responsibilities for implementing and managing the 

collections based on the FAIR principles. 
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