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1. Scope and Purpose of this Paper 
This paper deals with the implementation of the FAIR Principles1 to datasets in 
EASY, DANS’ digital repository, which offers a certified2, trustworthy way to 
archive and share research datasets to researchers. The purpose is to evaluate 
whether EASY’s particular implementation and technology choices are rendering 
its digital content Findable, Accessible, Interoperable and Reusable, as well as to 
identify gaps and suggest directions for improvements.  

For the evaluation we used the exemplar metrics3 developed by the ‘FAIR Metrics 
Working Group4 as well as the explanations5 provided on the DTL’s website6. The 
current practices promoted by EASY are analysed with respect to four key 
aspects of research data curation, archiving and publishing, i.e., discoverability, 
accessibility, interoperability and reusability. For each of these aspects we 
discuss the current practices and the limitations. In the final section suggestions 
are given, aiming at improving FAIRness of the EASY (meta)data. The term 
(meta)data is used here because many of the FAIR principles use this shorthand 
to indicate that most principles apply to both data and metadata. Being 
principles, FAIR are thought to be applicable to scholarly output in whatever 
form and at whatever level of granulation, including whole repositories.7  

A first attempt to evaluate the FAIRness of repositories, including DANS-EASY, 
was undertaken in late 2016 by a group from Delft University.8 This evaluation is 
available as an Excel table with colours, indicating the degree of compliance of 
each of the 40+ repositories. The DANS-EASY scores are given in Table 1. 
According to this table EASY complies with 11 of the 15 FAIR principles. 
According to the Delft evaluation, the EASY repository does not comply with two 
principles and for two more the status is not clear (see Table 1 below).  

 

 

  

                                                
1 https://www.nature.com/articles/sdata201618 and 
https://www.force11.org/group/fairgroup/fairprinciples  
2 DANS EASY has the CoreTrustSeal (formerly Data Seal of Approval) and the nestor seal for 
trustworthy digital archives, see https://www.coretrustseal.org/ and 
http://www.dnb.de/Subsites/nestor/EN/Siegel/siegel.html  
3 https://www.biorxiv.org/content/early/2017/12/01/225490 and 
https://github.com/FAIRMetrics/Metrics  
4 http://fairmetrics.org/  
5 https://www.dtls.nl/fair-data/fair-principles-explained/  
6 https://www.dtls.nl/  
7 Mons, B. et al, ‘Cloudy, increasingly FAIR; revisiting the FAIR Data guiding principles for the 
European Open Science Cloud’, in: IOS Press Content Library, 7 March 2017. DOI: 10.3233/ISU-
170824.  
8 Boehmer, J., A. Dunning and M. de Smaele, ‘Are the FAIR Data Principles fair?’. Paper presented 
at the 12th International Digital Curation Conference - Edinburgh, United Kingdom, January 2017. 
http://dx.doi.org/10.4121/uuid:5146dd06-98e4-426c-9ae5-dc8fa65c549f  
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Table 1: Evaluation of Compliance of DANS-EASY with FAIR principles according to Boehmer et al, 
2017 (see footnote 7). 

F FINDABLE  

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 (able to google 
data-objects) ✓ 

F4 metadata specify the data identifier ✓ 

A ACCESSIBLE   
A1 (meta)data are retrievable by their identifier using a standardized 

communications protocol ✓ 

A1.1 the protocol is open, free, and universally implementable ✓  

A1.2 the protocol allows for an authentication and authorization procedure, where 
necessary ✓ 

A2 metadata are accessible, even when the data are no longer available ? 

I INTEROPERABLE  
I1 (meta)data use a formal, accessible, shared, and broadly applicable language 

for knowledge representation* ✓ 

I2 (meta)data use vocabularies that follow FAIR principles 
✗  

I3 (meta)data include qualified references to other (meta)data ✓ 

R REUSABLE   
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 ? 
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Many of the datasets in DANS EASY consist of more than one data file9. As the 
FAIR principles do not specify the level of aggregation to which they apply, we 
will inspect (i) individual data files, (ii) the data set as a collection of data files, 
usually belonging to a particular research project, (iii) the metadata describing 
the data set, and (iv) the EASY repository as a whole. 

The current paper is largely based on the FAIR Principles as formulated in 
Wilkinson et al. (2016), as well as on the exemplar metrics for FAIRness 
developed by the FAIR Metrics Working Group.10 In the following sections of this 
paper, the FAIR compliance of EASY will be evaluated by discussing each of the 
four letters of FAIR and their corresponding principles and metrics.  

  

                                                
9 Currently, the EASY repository contains over 40,000 datasets, aggregating over 4 million files (an 
average of about 100 files per dataset). Soe datasets contain 10,000 files or more (such cases are 
often image databases). 
10 http://fairmetrics.org/  
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2. How FAIR is (meta)data in EASY? 

2.1 Findability  

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

As this  principle mentions two aspects (uniqueness and persistence) of 
identifiers, it is operationalized by two FAIR metrics:  

FM-F1A: Identifier uniqueness. This metric measures whether there is a scheme 
to uniquely identify the digital resource. 

FM-F1B: Identifier persistence. This metric measures whether there is a policy 
that describes what the provider will do in the event an identifier scheme 
becomes deprecated. 

EASY compliance  

To each new dataset in EASY a Digital Object Identifier (DOI) and a URN:NBN 
are assigned automatically to facilitate discoverability and sustainable 
referencing. If a dataset is ingested from another repository that already has a 
DOI, the original identifier is retained in EASY. The dataset then only receives an 
additional URN. The DANS PID strategy and practices are described on the 
website11. As both the DOI and URN identifier systems have schemes in place to 
be unique and persistent in principle, EASY complies with F1 at the level of the 
dataset.  

Limitations 

Individual data files which are parts of datasets stored in EASY do not each get a 
DOI or URN, only datasets do. A dataset is a combined whole consisting of data 
files, documentation and metadata in EASY. 

Moreover, PIDs in EASY resolve to the description page of datasets. Users need 
to change to other tabs on the screen in order to get to the data files that are 
part of the data set. A human being can easily navigate in this environment. For 
a machine/computer, however, this is not the case. 

Discussion 

What should a PID resolve to? To our knowledge, there is no universal rule or 
general agreement on the level of granularity of digital resources to be 
referenced to by a persistent identifier. A recent report by the FREYA Project on 
Connected Open Identifiers for Discovery, Access and Use of Research Resources 
discusses best practices in PID resolution, but does not delve into this issue: it 
just mentions resolving a persistent identifier to its landing page. CLARIN 
provides recommendations on when to use part identifiers for a PID:12  

1. If there is an existing identifier scheme for a type of resources, [...] this 
level of granularity should be retained [...]. 

2. If the resource is associated with the complete content of a digital file, an 
individual PID should probably be assigned for this resource. 

                                                
11 https://dans.knaw.nl/en/deposit/information-about-depositing-data/persistent-identifiers  
12 https://www.clarin.eu/faq/when-should-i-use-part-identifier-pid  
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3. If the resource is autonomous and exists outside a larger context, an 
individual PID should probably be assigned for this resource. 

4. If a resource should be citable apart from any containing resource, an 
individual PID should probably be assigned for this resource. 

Anyhow, the implementation of part identifiers is a subject that DANS, like many 
other repositories, may wish to work on in the near future. 

F2: metadata are machine readable 

FAIR metric FM-F2: This metric measures whether the metadata are in a 
machine-readable form, that is to say, in a format that can be easily processed 
by machines/computers. 

EASY compliance 

EASY uses Dublin Core (DCMI) as the metadata standard for general descriptions 
of data, which are also exported as XML and CSV documents (see Table 2.1). As 
the repository contains data from many different domains and disciplines, DCMI 
is considered to be the best option providing a means of discovery for the data. 
There is often more detailed or additional documentation available, the format of 
which depends on the domain and/or project. This additional documentation can 
take a multitude of forms. For instance, for survey data code books (describing 
the variables and coded values in data tables) are usually available; for linguistic 
data there is additional metadata in the form of CMDI, and so on. The additional 
documentation is stored as separate files in the dataset. 

Limitations 

Although both XML and CSV are machine-readable, they are not among the 
formats suggested by the FAIR metrics group (DCAT, DICOM, schema.org, etc.). 
A complete export of the EASY metadata to the Linking Open Data (LOD) cloud 
(in RDF 1.1 Turtle format) is also available, be it that such an export is currently 
made only at irregular intervals.13  

Discussion 

What formats of machine-readability are required or acceptable? Are XML and 
CSV acceptable, or is RDF considered the preferred format for machine-
readability? What are the preferred vocabularies for representing EASY metadata 
in machine-readable form? 

Different communities such as those represented by CESSDA ERIC (social 
science survey data) and CLARIN ERIC (language data) also make requirements 
of metadata standards, which are not necessarily compliant with the FAIR 
principles yet, or at least not represented in RDF (cf. FAIR principle R1.3). 

F3: metadata clearly and explicitly include the identifier of the data it describes 

FAIR metric FM-F3: This metric measures whether the discovery of the digital 
resource is possible through its PID, which is part of the metadata. 

EASY compliance 

                                                
13 https://dataverse.nl/dataset.xhtml?persistentId=hdl:10411/UQZGXY  
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Metadata in EASY clearly and explicitly specifies the persistent identifier.  

Limitations  

Following the PID will take the user to a landing page with a summary of the 
metadata describing the dataset. The data itself can be discovered through the 
metadata, but only with some human intervention. In other words, it does not 
seem to be possible for machines to gain direct access to data in EASY through 
the PID. Access for humans moreover depends on the license under which the 
data is available. 

Discussion  

The discoverability for machines of the data in EASY through its metadata would 
require substantial adaptations to the DANS archiving system.  

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

FAIR metric FM-F4: this metric measures the degree to which the digital 
resource can be found using web-based search engines. 

EASY compliance 

Metadata 

To make datasets more visible and easy to index by search engines, EASY allows 
harvesting of its metadata records through its OAI-PMH service14. DANS also 
actively exposes the EASY metadata via the NARCIS system (www.narcis.nl), 
which in turn is harvested by (currently) 18 worldwide other data 
providers/services.15 

As mentioned above under F2, an RDF version of the EASY metadata is also 
available.  

Data 

The content of the datasets and the files of which these exist in the EASY archive 
are neither indexed nor registered in a searchable resource.  

Limitations  

The metadata in EASY comply with the F4 principle and metric, however, this is 
not the case for the content of the actual data files.  

Discussion  

Should it not be sufficient that the metadata are registered and indexed in a 
searchable resource? Indexing the data files would involve, among other things, 
finding solutions if access restrictions apply. Content that is not accessible 
without restrictions, can not be exposed to indexing processes either. 

                                                
14 https://easy.dans.knaw.nl/oai/?verb=Identify 
15 https://www.narcis.nl/dataprovider/Language/en  
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2.2 Accessibility 

A1: (meta)data are retrievable by their identifier using a standardized 
communications protocol 

Principle A1 states that FAIR data retrieval should be mediated without 
specialised tools or communication methods. It also requires that it is clearly 
defined who can access the actual data and how. This principle is further refined 
by two more detailed principles, which are discussed below. 

EASY compliance 

EASY provides access to metadata via the HTTPS (HTTP Secure) protocol. Apart 
from this, DANS allows service providers to harvest the entirety, or a selection, 
of EASY metadata using the OAI-PMH protocol. All metadata records that are in 
the same format (Dublin Core, Data Cite, DIDL, CARARE, ACDM) can be 
harvested at once or/and selectively per dataset. 

A1.1: the protocol is open, free, and universally implementable 

FAIR metric FM-A1.1: This metric measures if the protocol [for accessing the 
data and metadata] is open, free and universally implementable. 

EASY compliance  

Both HTTPS and OAI-PMH are open, free and universal protocols for information 
exchange on the web. 

Limitations  

Although free and universal, HTTPS (secure HTTP) is not open in the sense that 
it requires authentication or authorisation for accessing (some) data. The 
principal motivation for HTTPS is authentication of the accessed website and 
protection of the privacy and integrity of the exchanged data. HTTPS is basically 
an encrypted protocol designed to withstand attacks for gaining access to 
sensitive information. This is however not the kind of limitation that the FAIR 
principle A1.1 objects to. 

A1.2: the protocol allows for an authentication and authorization procedure, 
where necessary 

FAIR metric FM-A1.2: This metric measures if the protocol specifies how 
restricted data can be accessed. 

EASY compliance 

Data  

Openly accessible data in EASY can be discovered and accessed with or without 
the need for authorisation or login, depending on the license for accessing the 
data. To access datasets that are open only for registered users, you are 
requested to create a user account first (authentication), while for accessing 
restricted data you need to request permission by the depositor of the data 
(authorisation).  

Metadata  
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Metadata in DANS - EASY are publicly and openly accessible. Neither 
authentication, nor authorization is ever needed to access and retrieve it. 

Limitations 

Authentication and authorisation requests for accessing data in EASY require 
man-machine interaction and are not possible for machines only. 

Discussion 

Should metadata records have an open and formal license, even though they are 
always openly accessible? The openness of metadata in EASY is part of DANS’ 
standard preservation policy.  

DANS also offers a “dark archiving” service, in which customers may require that 
the metadata is hidden. Obviously, this data is not FAIR (and is not intended or 
claiming to be FAIR). 

Consider to make the authentication and authorization procedures that are in 
place in EASY applicable also to machines.  

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

FAIR metric FM-A2: The metadata longevity measures the existence of 
metadata even in the absence/removal of data. 

EASY compliance 

EASY is designed as a long-term archive, where data is to remain stored 
indefinitely. According to the DANS archiving policy, datasets may only be 
removed if legally necessary.  

In other instances, datasets are not removed, but made inaccessible - or even 
“invisible”- instead of being removed, while the metadata remains accessible. 

Limitations 

The metadata longevity in EASY is ensured by DANS’ archiving policy. However, 
a standard procedure for cases in which datamanagers remove datasets that 
were uploaded twice is not explicitly described.  

Discussion 

It is recommended that DANS formulates an explicit procedure for deselecting or 
removing datasets from the archive. 

2.3 Interoperability 

I1: (meta)data use a formal, accessible, shared, and broadly applicable language 
for knowledge representation 

FAIR metric FM-I1: This metric measures if (meta)data use a language for 
knowledge representation, that is to say a language that can be used and 
interpreted by both humans and computers to solve complex tasks. 

EASY compliance 

Metadata 
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Dublin Core metadata in EASY are represented in the XML language.  

Data 

Data depositors are recommended to store data in EASY in a “preferred format”. 
Preferred formats are defined as file formats of which DANS is confident that 
they will offer the best long-term guarantees in terms of usability, accessibility 
and sustainability. A list of these formats is given for the most common data 
types in the EASY archive.16 In addition to these, DANS discerns also a list of 
“non-preferred formats”, which are file formats that are widely used, and which 
will be moderately to reasonably usable, accessible and robust in the long term. 
DANS discourages deposit of other formats, although there is no policy to refuse 
these. 

Moreover, the DANS policy is to convert data formats that are deprecated into 
newer formats, and preferably into formats that are relatively independent from 
particular software. Hence, open formats expressed in some form of ASCII are 
preferred to closed, industry formats. For the sake of provenance and in order to 
control for conversion errors, it is DANS archival policy to store the “original” file 
format alongside the “preferred format”. 

Limitations 

XML is a W3C standard document format for writing and exchanging information 
on the web. DANS considers XML appropriate for knowledge representation. 

Although there is no guarantee that certain data formats will withstand the test 
of time and there is no universal agreement which formats can be considered as 
“archival”, next to DANS itself, several authoritative organisations maintain lists 
of “preferred” or “recommended” formats.17  

Discussion  

All data formats use a certain formal language for knowledge representation, but 
the degree to which this language is “accessible, shared, and broadly applicable” 
(as the FAIR principle I1 requires) varies, and largely depends on the popularity 
of the format and the software that can read it. There is no universal agreement 
on which formats are the best in this respect, although generally open and 
simple formats that can be rendered easily are favoured, and the lists of 
preferred formats maintained by authoritative organisations do display 
substantial similarities. 

I2: (meta)data use vocabularies that follow FAIR principles 

FAIR metric FM-I2: this metric measures if standard vocabularies are used for 
the (meta)data. 

EASY compliance 

                                                
16 https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats  
17 These are, for instance, the National Archives of The Netherlands 
https://www.nationaalarchief.nl/sites/default/files/field-file/voorkeursformaten_nationaal_archief-
v1.0.pdf; , 4TU.Centre for Research Data 
https://researchdata.4tu.nl/fileadmin/editor_upload/pdf/File_formats/preffered_file_formats.pdf, 
UK Data Archive https://www.ukdataservice.ac.uk/manage-data/format/recommended-formats 
and Library of Congress https://www.loc.gov/preservation/resources/rfs/ 
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Metadata 

To index its metadata and facilitate its interoperability to a greater degree, EASY 
uses the controlled vocabularies listed below:  

● Narcis Classification scheme18 of subject areas 
● ISO639 language codes  
● W3CDTF or ISO8601 date format 

Data 

Whether datasets use vocabularies depends on the datasets themselves, and on 
whether such vocabularies are available or exist for the subject(s) covered in the 
data. 

Limitations 

The controlled vocabularies used to describe the data in EASY are few. Moreover, 
the Narcis Classification scheme is a national vocabulary used only in The 
Netherlands. 

Discussion  

Which other controlled vocabularies EASY should use to facilitate interoperability 
of its (meta)data? How should this metric apply to data files in the repository? 
Even where vocabularies exist, they usually cover just specific information 
subjects. The status of such vocabularies, which come in many flavours and 
types (such as controlled word lists, thesauri, ontologies, etc.), is often unclear. 
DANS is working on an inventory of such “knowledge organisation systems”, 
starting with the humanities and social sciences. 

 

I3: (meta)data include qualified references to other (meta)data 

FAIR metric FM-I3: This metric measures if the (meta)data use qualified 
references to indicate the relationships within the (meta)data, and between local 
and third-party (meta)data. 

EASY compliance 

Metadata 

To indicate relations with other resources of any type and add value to the data, 
the Dublin Core ‘Relation’ element is used for the metadata in EASY. All 
properties of DC terms that can indicate relations with other sources are possible 
(eg. IsVersionOf, HasVersion, IsReplacedBy, Replaces, IsRequiredBy, Requires, 
IsPartOf, HasPart, IsReferencedBy, References, IsFormatOf, HasFormat).  

Data  

Whether the data actually refer to other (meta)data, depends on the dataset. 
For this reason, the metadata field “Relation” is optional and has no required 
structure. It is unstructured, because the material referred to is not even 
necessarily digital.  

                                                
18 https://www.narcis.nl/content/pdf/classification_en.pdf  
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In the “five star deployment scheme for open data”, representing data as RDF 
and making it available as Linked Open Data represent the two highest levels of 
interoperability.19 Although DANS promotes data to be made available in this 
way, only few datasets in the repository are available as RDF/LOD. 

2.4 Reusability 
R1: (meta)data are richly described with a plurality of accurate and relevant 
attributes 
 
No FAIR metric applies 

EASY compliance 

Metadata and data 

Datasets in EASY are well described by the metadata, consisting of a plurality of 
accurate and relevant attributes. Depositors are requested to describe their data 
by using the following metadata elements as defined within the Dublin Core 
Metadata Initiative (DCMI) Metadata Terms20 (see Table 2). 

  

                                                
19 https://5stardata.info/en/  
20 http://dublincore.org/documents/dcmi-terms/. XML scheme is used to further refine the terms. 
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Table 2: List of DCMI Metadata Terms as specified for EASY.  

DCterm Required/Optional 

dc:title  Required 

dcx:creator21 Required 

dc:description Required 

ddm:created Required 

ddm:accessrights Required 

ddm:audience Required 

dct:alternative Optional 

dc:subject Optional 

dct:rightsholder Optional 

dc:publisher Optional 

dcx:contributor Optional 

dc:type Optional 

dc:format Optional 

dc:identifier Optional 

dc:source Optional 

dc:language Optional 

dcx:relation Optional 

Dct:coverage22  Optional 

dcx:date Optional 

 

According to the DANS Preservation Strategy “If depositing the data is part of a 
special agreement, for instance with a research funder, more metadata fields 
can be obligatory; this is specified in a bespoke submission agreement” 

By providing metadata with high granularity (17 elements), EASY enables users 
to describe their data in a standard way. However, the number of fields that 
depositors actually fill out varies. This means that some datasets will be more 
extensively described than others. The “accuracy” and “relevance” also depend 

                                                
21 dcx: creator is divided into dcx_creator_titles,  dcx_creator_initials,  dcx_creator_insertions, 
dcx_creator_surname,  dcx_creator_dai,  dcx_creator_organization and dcx_creator_role. 
22 This dct is subdivided into Dct:temporal, dct:temporal_scheme and dct:spatial.   
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on the depositor, and may moreover be perceived differently by the data users, 
depending on their intended purpose with and use of the data. 

Limitations & Discussion 

Whether 17 metadata elements can be considered as “plurality of accurate and 
relevant attributes” is a matter of judgement. Additional documentation may still 
be needed to make data reusable by other researchers. As described above (see 
principle F2) this additional documentation can take many different forms, 
depending on the subject of the research and the type of data. For instance, an 
archaeological excavation usually needs other additional documentation than a 
social survey or a linguistic study. 

The ‘meta’ in parenthesis does not make sense for this metric since the data is 
described through the metadata. We propose to reformulate this principle and 
metric as ‘Data is richly described...’. 

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

FAIR metric FM-R1.1: This metric measures if there is a retrievable license 
document for both the data and its associated metadata (independently).  

EASY compliance 

Metadata  

There is no separate usage license on the level of the metadata, but it is stated 
in the license agreement which the depositor receives upon depositing his or her 
data that all metadata is fully open to all.23 

Data  

Data are released with a clear data usage license which the user receives 
together with the data when downloading. The license is also stated on the 
description page of each dataset. 

Discussion  

Only for open data sets the CC0 Waver license is presented with a link on the 
description page of the dataset. The two other licenses used by DANS, “Open 
Access for Registered Users” and “Restricted Access”, are mentioned on the data 
description page, but are not directly linked to.  

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

FAIR metric FM-R1.2:  

EASY compliance 

Metadata 

The provenance of the metadata is not explicitly stated in DANS EASY. The 
metadata is usually provided by the depositor and may be enhanced in 
interaction with data archive staff at DANS. 

                                                
23 https://dans.knaw.nl/en/about/organisation-and-policy/legal-
information/DANSlicenceagreementUK.pdf  



Evaluation of DANS EASY based on the FAIR principles 15 

Data  

The provenance of the data is described through the metadata properties listed 
below: 

● dcx:creator (who created the data?) 
● dc:title + dc:description (what is it about?) 
● ddm:created (when it was created?)  
● dc:description (why and how it was created?) 

Further provenance information varies from dataset to dataset and depends on 
the additional information provided by the depositor.  

Discussion  

Does it make sense to give the provenance of the metadata as well? In EASY the 
metadata is usually provided by the depositor and edited by repository staff. It is 
not recorded who provides what or changes what and when. However, a full 
transcript of the original metadata as provided by the depositor is included in the 
licence agreement upon deposit. 

R1.3: (meta)data meet domain-relevant community standards 

FAIR metric FM-R1.3:  

EASY compliance 

Metadata 

DANS EASY started as a repository for the humanities and socials sciences, but 
in recent years expanded to other domains such as life sciences.Having 
recognised the need to lower the barriers for the management and aggregation 
of digital resources, EASY implements some measure of interoperability among 
different metadata standards and schemas both domain-specific and -agnostic, 
which are exposed through the EASY OAI-PMH service.24 

Data  

Whether the datasets in the repository meet domain-relevant community 
standards varies from dataset to dataset. Metadata qualifiers for archeological 
datasets, for instance, stem from the Dutch national archeological vocabulary.25 

Limitations 

EASY uses the Dublin Core metadata specification, which is a general-purpose 
rather than domain-specific community standard (see Table 2.1). However, in 
the instructions for filling out the metadata, discipline-specific guidance is 
provided. 

Discussion  

Concerning metadata: in order to make data discoverable across domains, it is 
useful to have a common metadata standard across scientific fields. 

                                                
24 For example, the national data standard for XML in archeology, 
https://www.sikb.nl/datastandaarden/richtlijnen/sikb0102  
25 https://cultureelerfgoed.nl/sites/default/files/downloads/dossiers/abr_website2.pdf 
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Concerning datasets: domain-specific community standards do not always exist, 
and if they do, their status is not always clear.  

We think that there is an overlap here with the I2 criterion with respect to the 
use of standard vocabularies. 
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3. Conclusion
The evaluation of how the FAIR principles are implemented in the repository 
DANS EASY has shown that EASY to a considerable extent is FAIR compliant. 
However, it has become clear that FAIRness of data has to be looked at in more 
detail and that a distinction between different levels of FAIR, that is the levels of 
metadata and data, is needed to strive towards FAIR data in the nearer future. 
Table 3 provides an overview of the FAIR principles and their fulfillment in EASY 
on the level of metadata and data. This table essentially is a summary of the 
findings of this paper. 

Table 3: Overview of the FAIR compliance of EASY on the level of metadata and data 

FAIR Principle Metadata Data Comment 

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

identifier 
✓ ✓/✗ Individual files do not get a PID; 

PID resolves to the description 
page 

F2: metadata are machine 
readable ✓ N/A 

F3: metadata clearly and explicitly 
include the identifier of the data it 

describes 
✓ N/A 

F4: (meta)data are registered or 
indexed in a searchable resource ✓ ✗

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 
✓ ✓ Metadata is accessible publicly 

A2: metadata are accessible, even 
when the data are no longer 

available 
✓ N/A An explicit procedure needs to be 

formulated 

I1: (meta)data use a formal, 
accessible, shared, and broadly 

applicable language for knowledge 
representation 

✓ ✓
Original formats are always stored 
alongside the “preferred format” 

in which files are archived 

This is done in the metadata, not 
directly in the data

Data cannot be registered or 
indexed if access restrictions do 

not allow for it
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I2: (meta)data use vocabularies 
that follow FAIR principles ✓ ✓/✗

Controlled vocabularies used for 
metadata are few; whether or not 
vocabularies are used on the level 

of data depends on the dataset 

I3: (meta)data include qualified 
references to other (meta)data ✓ ✓/✗

Dublin Core field “Relation” is 
unstructured; whether or not  

datasets have references depends 
on the datasets 

R1: (meta)data are richly 
described with a plurality of 

accurate and relevant attributes 
✓ ✓

Dublin Core Metadata Initiative 
(DCMI) Metadata Terms 

is used 

R1.1: (meta)data are released with 
a clear and accissible data usage 

license 
✓ ✓

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

✗ ✓

R1.3: (meta)data meet domain-
relevant community standards 

✓ ✓/✗
Whether or not such standards 
are used on the level of data 

depends on the dataset (same as 
principle I2) 

3.1 Some remarks on the FAIR Metrics’ exemplar metrics 
Our evaluation of the FAIR compliance of EASY has led us to make a number of 
remarks with respect to the FAIR sub-principles and the metrics that have been 
proposed by the FAIR Metrics Working Group. 

First, the brackets in the term “(meta)data”, which is used in many principes, 
sometimes create confusion. For example, F1, “(meta)data are assigned a 
globally unique and eternally persistent identifier”, implies that both data and 
metadata should get a PID. In many repositories, including DANS EASY, the PID 
is included in the metadata (as required by F3), which successively refers to the 
data. 

Also I1, “(meta)data use a formal, accessible, shared, and broadly applicable 
language for knowledge representation”, is not easy to interpret for all types of 
data. Images, for example, have formats that require other ways of treatment 
than tables or texts. XML, RDF and OWL can be used as languages for 
knowledge representation for tables or text, but are less suitable to represent 
images. 

Principle I2, “(meta)data use vocabularies that follow FAIR principles”, is 
problematic in the sense that this leads to a vicious cycle: vocabularies should 
according to I2 also use vocabularies, and so on... Moreover, there are many 
types of vocabularies (classifications, thesauri, ontologies, controlled word lists, 
etc.), and their role in research and data varies a lot. A vocabulary can specify 

 
The provenance of the metadata 

is implicit, not explicit
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just one field in a database (column in a table, variable in a data file); databases 
may require several different vocabularies, one for each field. Some vocabularies 
are created just for one study or database, others have the status of an 
international standard. We think a deeper study of the role of vocabularies is 
needed in order to create clarity on the degree of FAIRness that is required of 
them. 

3.2 Some recommendations for the FAIR compliance of DANS EASY 
EASY has been been evaluated against the FAIR principles and 15 corresponding 
exemplar metrics established by the FAIR Metrics Working Group. Overall, it can 
be concluded that EASY fulfils the requirements for FAIR to a considerable 
degree. However, in order to fully meet the FAIR guidelines and increase the 
reusability of its data holdings, EASY should take into consideration the following 
recommendations: 
 

1. Resolve the published PIDs to a landing page that provides access to all 
data files and their corresponding metadata within a dataset 

2. Enable machine access to its data via an Application Programming 
Interface (API) whilst also taking into consideration the access rights of 
datasets 

3. Develop a strategic plan for the long-term availability of metadata (even if 
the data itself is not available any more) 

4. Describe and provide links to licenses on the data description pages of 
each dataset 

5. Enrich the metadata and facilitate interoperability to a greater degree by 
using some of the new and widely adopted vocabularies and ontologies 
recommended by W3C26 

 

 

  

                                                
26 https://www.w3.org/2005/Incubator/lld/XGR-lld-vocabdataset-
20111025/#Classification_systems  
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This paper investigates the extent to which the FAIR data principles are implemented in EASY, the Core Trust 
Seal-certified digital repository of DANS. Based on Boehmer’s evaluation of the compliance of EASY with the FAIR 
principles (Boehmer et al. 2017) which attests compliance with 11 out of 15 FAIR principles, this paper discusses 
every principle and its corresponding metrics. For each of the principles it touches upon the topics of compliance 
and limitations, providing a critical discussion of the findings. The authors conclude with an overview of EASY’s 
compliance with the FAIR principles on the metadata and data level as well as with a set of recommendations for 
further “FAIRification” of EASY.
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