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NepiAnyn

ESW Kal ApKETEC SEKAETIEC, Ol popeic MOATIOTIKAC KAnpovouldg Stabstouv
TIC PNPLAKES GUANOYEG TOUG SLASIKTUAKA, ETIISIWKOVTAS T Slebpuvan TNE
TPOORACIHOTNTAS TOUC KAl THV AElOTIoINGT TOUS aTo &va supL Kat Stado-
POTIOLNUEVO GUVOAO XpnoTwv. Ot TTpoadateg eEAEEIS OTIG TEXVOAOYIES TNG
TAnpodopiag, Omwe n TPoodog aTov TopEa TS Mnxavikng Madnong, Exouvv
SLOUOPPWOEL VA VEO TEXVOAOYLKO TIAAIOL0. YTO TAIOIO QUTO, Ol PNPLAKES
OUN\OYEC Sev QVTIUETWTII{OVTAL TIAEOV ATIOKAEIOTIKA W TEKUN PLOL TIOATIOTL-
KOU TIEPLEXOUEVOU, OANG avayvwpilovtal w¢ TOAUTIHA cUVOAa SeSopuEvwy,
(kava va avaAuBoUv kat va emavaypnaot ool 0oUv Héow UTIOAOYIOTIKWY UE-
066wV o1o Tedio Twv Yndlakwy AvOpwToTIKWY ETiotnuwy. NMpwTtoBoulisg
OTIWG N Bewpnon Twv ZuMoywv w Acdopéva, ot apxeg FAIR (Findable, Ac-
cessible, Interoperable, Reusable) kat CARE (Collective Benefit, Authority
to Control, Responsibility, Ethics), kaBwg kal Ta TMEIPAUATIKA £pyaoThpLa,
TIPOOPEPOUV KATEVOUVTAPLES YPAUUES KAl BENTIOTEG TIPAKTIKES yia Th On-
pooievon PNeLakwY CUNOYWY LE TPOTIO TIOU KABIOTA EPIKTH KAt a&lOTIoTh
TNV UTIOAOYIOTIKY] a&loTIoiNoT) TouC. To (810 TTAAICLo, N £vvold TWV XWPWY
dedopevwy (data spaces) avadietal wg vea Baon yia tny evioxuon tng dn-
poupyiag, Tne pooRaocng Kat TG EAvAxpnong dSedopsvwv MOATIOTIKAG
KAnpovoptdg, 6mou ot ¢popeic tn¢ Stadpapati{ouv Kpiotuo poAo wg Tapoxot
Sebopgvwy. 21o tapdv apbpo rapouotdalovpe pia pon epyaciag (workflow)
yla TV Epappoyr] NS IPooEyylong ZUMoyeg we AsSopgva (Collections as
Data) evtog Twv Xwpwv dedouévwy MoATIoTIkAG KAnpovoulds. H pon au-
T £xel avartuxOsi 0To TAaioto Tou Kotvol EupwTtaikol Xwpou AsSopevwy
yta tnv MoAtio ik KAnpovopid kat £xet SnpooteuBei otnv mhatdpopua So-
cial Sciences and Humanities Open Marketplace. Yt6x0¢ Tn¢ gival va uto-
otnpi&el popeic MoATIOTIKNC KANPOVOULAS, EPEUVNTEG TWV AVOPWTTLOTIKWY
EToTnUWY Kal eTLoTAHOVES MANPOPOPLKNAG TIOU ETUSLWKOUV T CUOTNHATL-
kN 81d0eon kat emavayxpnotpornoinorn Sedopevwy MOMTIOTIKNS KAnpovout-
4G LEOW UTIOAOYIOTIKWV Stadikaotwy. H tapouoa peAetn €etalsl Tig duva-
TOTNTEC ULOBETNONS TNE £V AOYW POFIC Epyaciag TO00 arod BsouikolS GOpPEIg
000 KAl ATIO UEUOVWHEVOUG EPEVVITES, KAl ATIOTUTIWVEL TV EPAPHOYT] TNG
070 TTAaioto Tou Kotvol EupwTaikol Xwpou AsSopevwY yia TV MOATIoTIKN
KAnpovoptd. ETUrA£ov, avadelkvUEeL EVOEIKTIKOUS TOUEIS EGAPHOYHC, OL OTIO-
(oL eKTIPATAL OTL Ba WPEANBOUY oUCIWEWE aTId TNV EVPUTEPT VIOBETNGT TNG
TIPOTEIVOUEVNG PONG EpYATiag evtdg Tou Ttediou Tng MoATioTikhG KAnpovo-
HLAG.
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A Workflow to Publish Collections as Data

INTRODUCTION

Data plays a crucial role in the digital transformation of society and institutions,
serving as a key factor for the production of many goods and services. Its value
depends on how it is created, shared and used (OECD 2022). Cultural heritage
(CH) institutions host large, rich digital collections and for decades have made
progressin making them publicly available. International CH initiatives have then
brought these collections closer to the general public and professionalsinterested
in reusing and aggregating data, and in increasing its findability and accessibility.
Examples include the Digital Public Library of America,' the Australian platform
Trove,? and, in the European context, the Europeana initiative.® In the meantime,
research infrastructures like DARIAH, the Digital Research Infrastructure for the
Arts and Humanities,* have emerged to support and enhance digitally enabled re-
search. Advances in technology, especially in the field of machine learning, have
paved the way to a new context in which CH data can be employed for computa-
tional use, such as computer vision (Candela et al. 2025), which is proving to be
ground-breaking in the humanities.

Data spaces provide new platforms to facilitate and foster the exchange of data
collections between organisations. A data space is defined as a “decentralised in-
frastructure for trustworthy data sharing and exchange in data ecosystems based
oncommonly agreed principles” (Brunetetal.2022). In this panorama, data spaces
are key to accelerating the digital transformation in society, fostering the pub-
lication and reuse of data (Franklin, Halevy, and Maier 2005). They aim to pro-
vide data-sharing mechanisms and means to ensure providers remain in control
of their data. In 2020, the European Commission proposed a data strategy to facil-
itate the creation of data spaces across the EU in relevant sectors such as health,
the Green Deal and public administration, as well as a data space for cultural her-
itage (European Commission 2020). Some initiatives have been ahead of their
time, especially in research and innovation. One such example is the European
Open Science Cloud (EOSC),® launched in 2018 as an infrastructure that enables
researchers to store, share, process, analyse and reuse data within and across dis-
ciplines and borders. In the near future, the European Collaborative Cloud for Cul-
tural Heritage (ECCCH), implemented through the project European Cloud for Her-
itage Open Science (ECHOES),® will connect researchers and professionals from
the CH sector by providing integrated services and tools using cutting-edge tech-
nologies.

Several data space initiatives have explored the use of CH content (Dobreva, Ste-
fanov, and Ivanova 2022; Brunet et al. 2022; Niccolucci, Felicetti, and Hermon
2022). In the context of the common European data space for cultural heritage,
DARIAH, in partnership with the Europeana Foundation (hereafter, Europeana),
has developed and published a workflow to support the publication and reuse
of CH data suitable for computational use (Candela, Chambers, and Irollo 2023).

https://dp.la
https://trove.nla.gov.au
https://www.europeana.eu
https://www.dariah.eu

https://digital-strategy.ec.europa.eu/en/policies/open-science-cloud
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https://www.echoes-eccch.eu/
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A Workflow to Publish Collections as Data

The objective of this partnership is to support the needs of researchers and CH
professionals who are interested in reusing data for academic research, teach-
ing and learning. Additionally, it raises awareness of these needs among data
providers and informs the data supply process. Development of the workflow has
been guided by the following questions: What are the steps required to create
datasets suitable for computational use? What are the challenges? To what ex-
tent could we contribute to the establishment of best practices and guidelines in
the data space context?

Hosted on the Social Sciences and Humanities (SSH) Open Marketplace,” the work-
flow fully embraces the open science principles promoted by that platform, propos-
ing itself as an infinitely expandable structure thanks to the contribution of the
community of users. Published in its first version in August 2023, the workflow
builds on previous work carried out within the International GLAM Labs Commu-
nity, a community of professionals who believe in the potential of Labs to foster
advanced data reusein the context of GLAMs (galleries, libraries, archives and mu-
seums).® Like many Labs experiments, the workflow takes inspiration from—and
contributes to—the Collections as Data movement, taking its steps from a project
of the same name that ran from 2018 to 2023 and resulted in a series of principles
(Padilla et al. 2019b; Padilla et al. 2023). In general, the content provided by CH
institutions is made available in the form of a dataset (Ames 2020). The Collec-
tions as Data movement promotes the publication of digital collections that sup-
port computationally driven research and teaching (Padilla et al. 2019a; Mahey et
al. 2019). From this perspective, as the workflow suggests, a dataset consists of a
structured collection of data facilitating computational access to address specific
research questions and offering content in different formats (Candela et al. 2024).

This work intends to answer the following questions: (i) how can we support insti-
tutions in applying the workflow by providing examples of application, (ii) what
are the benefits for institutions in following the steps proposed by the workflow,
and (iii) how can the workflow be refined and enhanced based on practical expe-
rience within Europeana.

While a pilot based on the workflow is in the pipeline to publish new types of
data in the common European data space for cultural heritage, this article aims
to present the experiments and assessments conducted since publication of the
workflow, providing an analysis of the potential benefits of its wider application.
Since the deployment of the data space builds on the 15-year experience devel-
oped through publishing CH data on Europeana.eu, particular attention is paid to
the efforts made by Europeana to publish data that can be processed and anal-
ysed by machines. These efforts are presented here and discussed against the
series of steps suggested by the workflow, although they matured independently
and, in more recent years, have been aligned with the FAIR (findable, accessible,
interoperable, reusable) Principles fostered in the context of the EOSC.

The paper is organised as follows: after a brief description of the state of the art,
section describes the Workflow to Publish Collections as Data. Section discusses
some characteristics of Europeana.eu against the steps suggested by the work-

7. https://marketplace.sshopencloud.eu/workflow/I3JvP6
8. https://glamlabs.io/
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flow. Finally, section provides an analysis of the benefits for a wide diversity of
contexts in which the workflow could be a useful and valuable resource.

BACKGROUND

This section presents previous approaches relating to the provision of digital col-
lections suitable for computational use, as well as the Workflow to Publish Collec-
tions as Data in the context of data spaces.

PUBLISHING COLLECTIONS AS DATA IN CH INSTITUTIONS

CH institutions have been exploring new ways to make their digital collections
available for computational use by means of a wide variety of approaches. Be-
sides the Collections as Data principles specifically conceived to be implemented
in CHinstitutions (Chambers etal.2023), the FAIR Principles (Wilkinson etal. 2016),
conceived primarily for research data, have been a point of reference for CH in-
stitutions, encouraging them to improve the findability, accessibility, interoper-
ability and reusability of digital collections. While the FAIR Principles focus on
technical and scientific aspects of data stewardship, the CARE (collective benefit,
authority to control, responsibility, ethics) Principles complement this perspec-
tive by aiming to serve indigenous data governance initiatives (Carroll et al. 2020).
Several projects are based on the extraction, packaging and reuse of datasets (In-
ternational GLAM Labs Community 2022; Sherratt 2021). Experimental Labs have
beenimplemented at GLAMs to foster and showcase innovative examples of reuse
of their digital collections, including a wide diversity of content in the form of im-
ages and text (Mahey et al. 2019). For example, the Data Foundry at the National
Library of Scotland publishes data openly and in reusable formats (Ames 2020);
KBR, the Royal Library of Belgium, has worked towards facilitating data-level ac-
cesstodigitised and born-digital collections for digital humanities research (Royal
Library of Belgium 2020); and the Library of Congress has invested in the creation
of crowdsourcing datasets (Hyning et al. 2022). Specific projects have focused
on publishing newspapers as data® or decolonising CH content (Candela, Pereda,
et al. 2023). There is increasing interest in making documentation about digital
collections available in the form of datasheets (Alkemade, Claeyssens, Colavizza,
Freire, Lehmann, et al. 2023), considering aspects such as provenance, data qual-
ity and examples of use, and taking into account best practices matured in other
sectors.

In combination with these approaches, metadata vocabularies can be used to de-
scribe and enrich datasets with external repositories (Ducatteeuw et al. 2023).
Such vocabularies are based on the use of the Semantic Web and Linked Data
principles (Berners-Lee et al. 2000). For example, the vocabularies Schema.org
and Data Catalog Vocabulary (DCAT) provide classes and properties to describe
datasets, aswellasenablinginteroperability between them (World Wide Web Con-
sortium 2024). Othervocabularies and conceptual models, such as the Europeana
Data Model (EDM) (Doerr et al. 2010) and the CIDOC Conceptual Reference Model
(CRM) ontology (Bekiarietal.2021), address the description of metadata. Further-
more, a data model for the European Collaborative Cloud for Cultural Heritage is
currently under development.

9. https://dlocasdata.domains.uflib.ufl.edu/
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In this context, the need for workflows that facilitate the adoption of best prac-
tices has made inroads in the CH sector. To develop a workflow, it is fundamental
to resort to an online interface (Puren et al. 2023) that allows users to include a
description of the workflow, associate metadata, create and describe the steps
of the workflow, and reference relevant resources. Workflows enable users to
gain a better understanding of complex processes by breaking them down into
structured and individual tasks, while also systemising their execution, like, for
example, a workflow proposed in the field of computational historical linguistics
(Wu et al. 2020). Among the platforms that have emerged to create workflows,
the SSH Open Marketplace, built as part of the Social Sciences and Humanities
Open Cloud project (SSHOC), also enables the publication of tools, services, train-
ing materials and datasets (Barbot et al. 2022; Barbot et al. 2024). This platform
potentially adds value to the Collections as Data workflow presented here, as the
variety of resources published on the platform, by their very nature, can be of in-
terest to the CH sector and therefore selected and used to enrich the workflow
itself, making it ultimately the result of a collaborative effort.

THE WORKFLOW TO PUBLISH COLLECTIONS AS DATA

Several initiatives have recently emerged to promote data exchange and reuse in
the context of data spaces. For example, the International Data Spaces Associa-
tion (IDSA)*! focuses on defining a global standard for international data spaces
(IDS) and fostering the related technologies that will drive the data economy of
the future across industries. In this context, the IDS Reference Architecture Model
(IDS-RAM) establishes a five-layer structure (business, functional, process, infor-
mation and system) addressed from the perspective of security, certification and
governance (International Data Spaces Association 2019). In particular, the infor-
mation layer addresses the use of shared vocabularies and data schema to de-
scribe the content, while the system layer describes the data service, which offers
an Application Programming Interface (API) to store, access or process data.

Deployed by a consortium established in 2022 under the stewardship of Euro-
peana, the common European data space for cultural heritage has opened up new
perspectives regarding publishing, sharing and reusing CH data, with a strong fo-
cus on decentralisation (in terms of governance) and datasets (in terms of con-
tent). The Workflow to Publish Collections as Data was conceived for datasets
suitable for computational use, taking into account the leading concepts on which
data spaces are built. Asshowninfigure 1, the steps suggested by the workflow re-
flect specific tasks and are grouped according to the information and system lay-
ers defined in the IDS-RAM (International Data Spaces Association 2019).%? It rep-
resents a further and relevant development of a checklist to publish Collections as
Data, put together and tested within the International GLAM Labs Community in
2022 as an easy-to-follow approach to support small and medium organisationsin
publishing their digital collections (Candela, Gabriéls, et al. 2023). Figure 2 shows
a refinement of the original workflow based on comments and suggestions gath-

10. https://marketplace.sshopencloud.eu/
11. https://internationaldataspaces.org

12. Theoriginal checklist was composed of 10 items; the GLAM Labs Community suggested including an
additional one concerning the provision of terms of use, expanding the checklist to 11. As terms of
use could be grouped within an existing item (namely, “licence”), the workflow once again includes
10 steps.
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ered from the consortium behind the common European data space for cultural
heritage in April 2025. Notably, the steps have been grouped according to specific
“stages” aimed at further clarifying how the workflow can be applied. By assess-
ing, redefining and enriching the steps suggested by the checklist, the workflow
presents the following key aspects:*®

« In general, it considers the digital readiness of organisations as well as the
available resources in terms of staff and technology, since it provides a set of
10 steps that can be applied in a flexible way. Note that there are no manda-
tory items or strict order when applying the workflow steps. Figure 2 shows a
“loop” that suggests revisiting the work done in earlier steps in light of later
ones, if needed. These aspects can be considered according to the needs
and requirements of the institution. For example, an institution with limited
IT architecture and resources can make the data available in the form of ZIP
files using its website or a public platform such as GitHub. In other cases, fo-
cusing on particular groups of steps at once might be interesting since they
may be related (e.g. examples of use, documentation and licences).

« It promotes the adoption of permissive licences (e.g. Creative Commons)
and terms of use to facilitate reuse of digital collections by the community of
users and encourage responsible data use. However, in some cases, several
licences might be needed because different objects in the dataset, as well as
the metadata describing it, may be covered by separate agreements.

« It fosters the inclusion of a suggested citation format to help users properly

cite the dataset and give credit, recognition and visibility to the institution.

A simple and usable way of providing a citation is in the form of text that can

be used in the bibliography of an article. The workflow also promotes the

use of persistent identifiers, such as a DOI, Archival Resource Key (ARK) or

Handle, to link to the dataset.

It addresses the information and (to a certain extent) system layers proposed

by the IDS-RAM. Additional work is required to address the business, func-

tional and process layers proposed by that model. Data spaces are based
on the use of connectors to provide access to data in a federated environ-
ment. This functionality can be fulfilled, to some extent, by the APIs used by

institutions (see the step concerning the provision of an APl in figure 1).

It considers an easy-to-follow data-sharing life cycle based on existing public

platforms (e.g. GitHub and Zenodo) that can be used to publish and make

the datasets available as recommended in the related step. Institutions can
decide how they want to make their digital collections available in terms of
their technical infrastructure and resources.

It fosters the development and improvement of digital skills by suggesting

theinclusion of examples of use based on reproducible code, such as Jupyter

Notebooks and documentation. Additionalinformation concerning data qual-

ity, provenance and descriptions of how the digital collection was curated

and published can be provided in the form of datasheets (Alkemade, Claeyssens,

Colavizza, Freire, Lehmann, et al. 2023). However, other approaches can be

used to provide this type of information, for example by publishing a por-

tal page dedicated to the dataset. This contextual information is crucial for
researchers interested in reusing the datasets.

13. Additionalinformation and examples about each step of the workflow are provided in the SSH Open
Marketplace (Candela, Chambers, and Irollo 2023).
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Figure 1: Description of the steps provided by the Workflow to Publish Collections as Data,
available at the SSH Open Marketplace (Candela, Chambers, and Irollo 2023).

+ Concerning the overall structure, it provides guidelines, examples and ini-
tiatives made available by relevant institutions to ensure a coherentinternal
organisation of the dataset.

+ The step on standardised and machine-readable metadata provides guide-
lines to fosterinteroperability by means of controlled vocabularies (e.g. DCAT).
Note that the metadata can include details about the content and prove-
nance of the dataset.

« It promotes the use of collaborative platforms such as Wikidata and the SSH
Open Marketplace to describe and increase the visibility of the dataset.

TOWARDS IMPLEMENTATION OF THE WORKFLOW ON
EUROPEANA.EU

The common European data space for cultural heritage is built on the foundation
of Europeana.eu, which provides access to over 60 million digitised items shared
by approximately 4,000 CH institutions across Europe—from texts and images to
audiovisual material and 3D items. Professionals, students and citizens can ex-
plore and reuse this data in innovative ways. Researchers and teachers are among
the largest user groups of Europeana.eu.

Europeana’s commitment to facilitating the reuse of data is long lasting and has
been realised, for example, through its work on rights statements. The metadata
received by Europeana from the providinginstitutions always contains rights-related
information for each of the items published. To ensure CH data is reused in accor-
dance with rights and make it simpler to understand what is allowed, Europeana
adopted specific rights statements articulated in the Europeana Licensing Frame-
work! (i.e. Creative Commons licences, Creative Commons public domain tools,
and rights statements by the RightsStatements.org consortium®®).

14. https://pro.europeana.eu/page/europeana-licensing-framework
15. https://rightsstatements.org/
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Figure 2: Refinement of the original workflow provided in figure 1. The steps have been
grouped according to particular tasks in order to further clarify how the workflow can be ap-
plied.

Concomitantly with the launch of the EOSC in 2018, Europeana has taken increas-
ing and consistent measures to ensure CH data complies with the FAIR Principles.
Assignificant step forward in this direction has been to explore the possibilities of-
fered by adopting persistent identifiers (PIDs) at a dataset level. Relying as much
as possible on unique and persistentidentifiers is a key aspect for building a space
where data can be easily shared for reuse. This factor motivated Europeanato also
investigate the use of PIDs, analysing how they are used to identify CH objects in
the metadata received by CH institutions (Freire et al. 2023). They found that PIDs
are currently used in 13 percent of the records. Europeana also issued a policy
proposal for PIDs'® and initiated an assessment with various stakeholders. The
policy establishes clear expectations for data partners seeking to implement and
contribute PIDs. As a further step, PIDs must be integrated in the citations auto-
matically suggested by the Europeana.eu website when users download images
(ameasure alsoin line with one of the steps in the Workflow to Publish Collections
as Data).

Europeana also participates in the International GLAM Labs Community. In 2022,
it helped define and test the original Collections as Data checklist designed for
small and medium-sized institutions. For the present article, Europeana has as-
sessed to what extent Europeana.eu already complies with the steps suggested
by the workflow. This complements the input that Europeana collects from stake-
holders in academia and research. This input brings new ideas for research and
development, engineering, data publishing services, and user experience. Thanks
to the assessment, we have identified that Europeana.eu already complies—or is
close to complying—with the following areas through functionality provided by its
existing systems, driven by other motivations than the workflow itself, but which
turn out to be well aligned with it:

16. https://pro.europeana.eu/index.php/post/policy-for-persistent-identifiers-in-the-data-space
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« Supporting dataset documentation—To improve the practice of document-
ing CH datasets, a working group'’ was set up within the Europeana Re-
search'® and EuropeanaTech'® communities, themselves part of the Euro-
peana Network Association. The working group built upon the concept of
datasheets, which has gained traction in the machine learning community
(Gebru et al. 2021). Datasheets provide context and information about their
content in order to avoid some of the concerns arising with their use in ma-
chinelearning. Since CH datasets are characteristically different from datasets
in other sectors, the working group defined a specific datasheet template for
them (Alkemade, Claeyssens, Colavizza, Freire, Irollo, et al. 2023; Alkemade,
Claeyssens, Colavizza, Freire, Lehmann, et al. 2023). It is intended to guide
dataset creators in providing information about the collection process, rec-
ommended uses and potential societal biases in the data, and will hopefully
help to avoid the concerns identified in the past regarding inappropriate use
of datasets. The template has already been put into practice (Lehmann and
Schneider 2024).

+ Supporting the creation of machine-readable metadata for the datasets—In
recent years, Europeana has explored the application of vocabularies to pro-
vide machine-readable metadata for CH datasets (Freire 2020), namely with
Schema.org and the Data Catalog Vocabulary (DCAT) (World Wide Web Con-
sortium 2024). More recently still, Europeana has worked with the DCAT Ap-
plication Profile for data portals in Europe (DCAT-AP), used to describe public
sector datasets in Europe. This work resulted in the publication of the Euro-
peana.eu dataset on data.europa.eu (Europeana Foundation 2008), the offi-
cial portal for European data. The application of DCAT for the Workflow to
Publish Collections as Data is still in the requirements-analysis stage. How-
ever, Europeana’s work with DCAT-AP is expected to provide a solid basis for
providing metadata for CH datasets. The mapping was designed to be as
comprehensive as possible given the information available on the datasets.
The mapping covers 13 classes used in DCAT-AP, adopts most of the vocab-
ularies recommended in DCAT-AP and uses machine-readable rights state-
ments. More details about the mappingare providedin 22. Thevalidity of the
DCAT-AP metadata created by Europeana was checked using the validator
service’” provided by data.europa.eu, and its data quality measured on the
Metadata Quality Assurance (MQA) dashboard, also provided by data.europa.eu.
High scores were achieved for most of the quality ratings available in the
MQA dashboard, providing robust guarantees that the dataset metadata is
machine-actionable and informative. The screenshot in figure 3 illustrates
the Europeana.eu dataset on the MQA dashboard and shows the scores ob-
tained for the quality ratings employed there.

+ Using a public platform to make datasets available to the public—The pub-
lication of CH datasets should be done on specialised public platforms that
supportversioning and persistentidentification (for example with a DOI). Re-

17. The Datasheets for Digital Cultural Heritage Working Group: https://pro.europeana.eu/project/dat
asheets-for-digital-cultural-heritage-working-group.

18. https://pro.europeana.eu/page/europeana-research
19. https://pro.europeana.eu/page/europeanatech

20. https://data.europa.eu/mqa/shacl-validator-ui/
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cently, several platforms have emerged. Some examples are Zenodo,* Dat-
aCite?” and Hugging Face.”® Europeana has already published a number of
datasets via Zenodo,?* while some Europeana-related data can be found on
Hugging Face. However, these are either the result of “satellite activities” or
may not necessarily be about the data on Europeana.eu. In addition, a plat-
form specialised in CH—AI4Culture?*—has recently been established, pro-
viding access to a pool of curated Al software tools, datasets and capacity-
building material for CH. Europeana expects to connect more systematically
to one or more of these repositories for publishing curated datasets.

. DataaccessviaAPIs—Europeana.eu already provides several (standard) APIs?®
that facilitate reuse of its data. These make the item-level data immediately
available. This data can potentially be used for datasets built according to
the Workflow to Publish Collections as Data. A key API for the implemen-
tation of the workflow is the User Set APL.>" Originally designed to provide
access to the sets of objects that end-users bookmark via the Europeana.eu
website, or which Europeana wants to feature in editorial content, it is cur-
rently being investigated to support datasets that align with the Collections
as Data approach, engaging CH institutions and users in a different level of
data curation, and offering users access and possibility of reuse at dataset
level beyond the Europeana APIs.

Aspecific area of analysis and experimentation concerns the curation of new “user
sets” from the last item. Although the workflow was originally defined with CH
institutions in mind, a large aggregation of CH data like Europeana.eu makes it
possible to apply the workflow in a new scenario, where new cross-institutional
datasets are built by professionals, such as researchers who locate and collect
data from multiple CH institutions according to their topic of interest via the Eu-
ropeana website.”® These new datasets have great potential for reuse, despite
being less official, generally smaller and very diverse.

DISCUSSION

The workflow discussed in section can be used in a wide diversity of contexts.
From this perspective, and in order to foster its use and adoption, we see several
areas in which the workflow could be a useful and valuable resource. Neverthe-
less, due to the wide diversity of content made available by institutions, there is
still room for customisation and improvement. This section starts by presenting
the key areas positively impacted by the workflow and follows with a discussion
of its limitations.

21. https://zenodo.org/

22. https://datacite.org/

23. https://huggingface.co/

24. https://zenodo.org/communities/europeana/records?q=&f=resource_type%3Adataset
25. https://ai4culture.eu/

26. https://pro.europeana.eu/page/apis

27. https://europeana.atlassian.net/wiki/spaces/EF/pages/2486960140/User+Set+APl+Documentati
on

28. These datasets can be hand-picked in “user galleries” or built with the help of queries against the
Europeana.eu database (for example, objects created by a particular author).
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=28 Europeana.eu dataset

B Europeana Datasets

Similar datasets Dataset feed Linked data ~ Cite ~

Metadata quality

The Metadata Quality Assurance is intended to help data providers and data portals to check their metadata against various indicators. For information
on which metrics we use for indicator measurements, please have a look at our methodology page.

Accessibility

Download URL 0% Most frequent accessU... 200 Most frequent download... n/a

Reusability

Access restrictions true License information 100% Access restrictions voc...  true  Contact point true
Publisher true

Contextuality

File size 0% Rights 100% Modification date true Modification date 0%
Findability
Keyword usage true Categories true Geo search true  Time based search true

Interoperability

DCAT-AP compliance false Format 100% Media type 100% Format / Media type fr... 100%

Figure 3: Results for the description of Europeana.eu’s dataset from the data.europa.eu Meta-
data Quality Assurance (MQA) dashboard: https://data.europa.eu/data/datasets/http-data-e
uropeana-eu-dataset-europeana/quality.
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BENEFITS OF THE WORKFLOW FOR DATA REUSE

The workflow can help establish best practices and guidelines in terms of digital
collections and their reuse in data-space-related platforms. It can also strengthen
and expand the community of data reusers. In this section, we present the key ar-
eas where we foresee significant benefits from applying the workflow. Note that
most of these areas have already been identified and recently explored by Euro-
peana, and that the workflow presents an additional way for Europeana to further
contribute to them.

Access to CH data. While tools and prototypes in GLAM institutions facilitate the
use of data without having to parse and process the content, researchers in some
cases prefer retrieving and processing the content using their own methods, tech-
niques and configuration parameters. Data spaces are platforms in which feder-
ated data can be made available, enabling interoperability, data sharing, integra-
tion and reuse while ensuring security and trustworthiness. The workflow can be
used to identify best practices for making data available, particularly for smalland
medium-sized institutions, also by taking into account recently introduced tools
and services, such as Eclipse Dataspace Components,?® which facilitate communi-
cation between institutions and data spaces. This is a key benefit for the common
European data space for cultural heritage, given its mission to disseminate and
facilitate the reuse of CH data.

Higher Education. Computer science, multimedia and digital humanities courses
can be improved by including data spaces as data sources to enable several use
cases, and by including the proposed workflow as additional educational mate-
rial. Several tasks could be performed in this context, such as describing how the
workflow could be used in particular scenarios, adapting it to other fields and fur-
ther developing each of the tasks within the workflow. Initiatives like DARIAH-
Campus®® provide a discovery framework and hosting platform for learning re-
sources. As part of the deployment of the common European data space for cul-
tural heritage, it has been used to cover a range of key topics relating to digital CH
relevant to higher education and research. The first courses focus on CH data, CH
data modelling (with a particular focus on the EDM) and Europeana APIs (Dritsou
et al. 2024a, 2024b, 2024c). A specific course covers Collections as Data (Candela
etal. 2024).

Training materials for capacity building. The proposed workflow is valuable as
training material, as it offers structured guidelines for engaging effectively with
data spaces. Developing it as training material is essential to foster the use of data
spaces®! and promote the adoption of the workflow by CH institutions. The aim
could be to create a comprehensive framework for CH professionals, as well as
for students aiming to pursue a career in the sector and preparing for the oppor-
tunities and challenges raised by digital cultural heritage.*> In 2024, Europeana
and DARIAH organised a training workshop that attracted much interest among

29. https://projects.eclipse.org/projects/technology.edc
30. https://campus.dariah.eu

31. https://pro.europeana.eu/event/collections-as-data-collaborating-across-data-spaces-for-cultu
ral-heritage-and-open-science

32. https://pro.europeana.eu/post/exploring-digital-cultural-heritage-as-an-emerging-university-s
ubject
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CH professionals.* It was followed by an event on Collections as Data at KBR, the
Royal Library of Belgium, tailored to national library professionals. Workshops at
relevant conferences can help not only to boost the use of data spaces in CH in-
stitutions, but also to enrich existing workflows and materials by identifying ad-
ditional needs and requirements (Digital Research Infrastructure for the Arts and
Humanities and Ferguson 2024). For example, in a workshop recently held at the
International Conference on Theory and Practice of Digital Libraries (TPDL 2024),
the workflow discussed in this article was used as a case study.*

Data cloud environments for CH. A virtual research environment that also offers
computing resources for running code (e.g. Jupyter Notebooks) and supports col-
laborative work among researchers and practitioners requires rich data (Brunet et
al. 2022). The workflow could be used as a set of guidelines to provide the data
in a cloud environment, fostering its reuse in innovative and creative ways. In ad-
dition, the use of cloud environments facilitates the integration of data sources,
avoiding the creation of data silos and facilitating the interconnection of different
repositories to create a unified view.

SCOPE, KNOWN LIMITATIONS AND ONGOING RESEARCH

This work provides a starting point for adopting Collections as Data in CH data
spaces. However, and due to the wide diversity of content made available by insti-
tutions, there is still room for customisation and improvement. Each of the steps
provided within the workflow can be adapted to meet the particular requirements
of an organisation. In cases where the workflow is utilised by large aggregators of
CH data, like Europeana.eu, adaptation is essential, as each aggregation network
operates under specific terms, conditions and data infrastructures. This work fo-
cuses on the items included in the checklist, organised according to the informa-
tion and system layers provided by the IDS-RAM. To fully exploit each of these lay-
ers (e.g. ingestion, access control and sustainability), additional elements should
be considered. Applying the workflow in data spaces requires analysis of the con-
tent provided by datasets to ensure efficient processing for all interested parties.

Assessing the impact of digital collections in society and academia is crucial if we
are to better understand how they are reused and identify potential new needs
and requirements from the community (Shiri et al. 2023). In this sense, further
work is required in order to explore the inclusion of additional steps in the work-
flow to integrate existing frameworks for assessing digital content reuse, such as
D-CRAFT.*

Automating the workflow could facilitate its adoption by CH institutions. While
automating the entire process is a complex and difficult task, some steps could
be supported using different means. For instance, a web interface could facilitate
the creation of machine-readable metadata according to specific initiatives (Alke-
made, Claeyssens, Colavizza, Freire, Lehmann, et al. 2023). Other examples could
draw on automatic data quality analysis to provide additional documentation. In

33. https://pro.europeana.eu/index.php/event/a-workflow-to-publish-collections-as-data-trainin
g-workshop

34. IMPACT workshop held at TPDL 2024, available at https://tpdl2024.nuk.si/index.html#content1-e9.
35. https://reuse.diglib.org/
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addition, the generation of code to create prototypes and examples of use based
on the content could also be provided.

Adoption of the workflow could be facilitated if itis specified in a standard machine-
readable way. The SSH Open Marketplace enables the publication of resources
such as workflows using a web interface; however, the machine-readable infor-
mation provided is limited to the metadata describing the resource. Although the
SSH Open Marketplace was used to publish the workflow due to its potential in the
humanities, additional work is required to express (future versions of) the work-
flow in a machine-readable way. For example, the development of “composable”
research workflows based on open science methods is being explored in the 0OS-
CARS project.®®

CONCLUSIONS

Over the past few years there has been growing interest in the rich content pro-
vided by CH institutions, particularly those in the GLAM sector. As part of their
preservation and curation work, they have explored new ways to make their dig-
ital collections suitable for computational use following the Collections as Data,
FAIR and CARE principles. Data spaces have emerged as new platforms to include
interoperable datasets to foster data sharing and reuse across disciplines. The
Collections as Data principles and workflow reflecting them are now considered
a set of guidelines and best practices in the common European data space for cul-
tural heritage, and will inform its deployment in the coming years.

Future work will focus on automating and improving the workflow by including
additional features, such as a carbon footprint assessment, and by addressing
ethical issues and quality. We will also align this work with European initiatives
such as the EOSC, ECHOES and OSCARS. In addition, further user feedback will be
collected and evaluation performed in order to improve the workflow. Finally, the
use of an ontology, such as the Publishing Workflow Ontology (PWO) (Gangemi et
al. 2014) and the Business Process Model (BPM) (Russell et al. 2006), will be ex-
plored to provide a machine-readable version of the workflow.

36. https://oscars-project.eu/oscars-work-packages
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ANNEX

DCAT-AP specifies mandatory, recommended and optional data elements. It is
mandatory to provide an instance of a dcat : Catalogue, which must be accom-
panied by an instance of a foaf : Agent that represents the publisher of the cat-
alogue. The dataset(s) comprising the catalogue must be represented as an in-
stance (orinstances) of dcat :Dataset.

This appendix presents the DCAT-AP classes used for mapping the metadata about
Europeana’s datasets. The mapping is made from the datasets metadata that
the Europeana Foundation maintains according to the EDM Dataset Profile (Eu-
ropeana Foundation 2016). Note that instances of some classes carry very little
information (forexampledct : LicenseDocument): they are added for basic com-
pliance with the validation rules at data.europa.eu, which is not yet able to handle
“implicit” instances of these classes that would be used in the descriptions of the
“main” classes (say, when a certain licence is used as the object of dct : 1icense
for an instance of dcat:Catalogue).

DCAT-AP and EDM reuse terms from various existing specifications. To facilitate
readability, the classes and properties in this section are prefixed according to
their namespaces, as follows:

+ adms: http://www.w3.org/ns/adms

« dcat: http://www.w3.org/ns/dcat#

+ dcatap: http://data.europa.eu/r5r/

« dct: http://purl.org/dc/terms/

« edm: http://www.europeana.eu/schemas/edm/
« foaf: http://xmlns.com/foaf/0.1/

« rdfs: http://www.w3.0rg/2000/01/rdf-schema#
+ skos: http://www.w3.0rg/2004/02/skos/coret#

+ xsd: http://www.w3.0rg/2001/XMLSchema#

CLASS DCAT:CATALOGUE

Table 1 describes the class dcat:Catalogue.

CLASS DCAT:DATASET

Table 2 describes the class dcat :Dataset for the full dataset aggregated by the
Europeana Foundation, while table 3 describes the class dcat : Dataset for indi-
vidual datasets from CH institutions.

Data.europa.eu uses a controlled vocabulary for dataset categories, which are stated
by dcat:theme properties. Table 4 shows the categories used and their corre-
sponding URIs.

In the future, we may want to add references to Europeana’s usage guidelines®’
and attribution pages.*®

37. https://www.europeana.eu/en/rights/usage-guidelines-for-metadata

38. https://www.europeana.eu/en/rights/europeana-data-sources

G. Candela, S. Chambers, A. Irollo, N. Freire, V. Dritsou, A. Isaac, A. Benardou, V. Garnett, and T. Tasovac 20


https://www.europeana.eu/en/rights/usage-guidelines-for-metadata 
https://www.europeana.eu/en/rights/europeana-data-sources

A Workflow to Publish Collections as Data

Table 1: Class dcat:Catalogue.

Class dcat : Catalogue.

Mapping note:

This class is used for the root resource of Europeana’s catalogue of datasets.

URI: http://data.europeana.eutcatalog
Property Range Card. | Mapping note

dcat:dataset dcat:Dataset 1.n | TheURIhttp://data.europeana.eu#dataset-europeana thatrefers to the aggregated dataset of
Europeana.eu and the DOI that is assigned by Zenodo to the datasets produced in the context
of Saint George on a Bike (for example, https://doi.org/10.5281/zenod0.6984525). We
considered including each of the individual datasets in Europeana.eu but have not pursued it.

dct:description rdfs:Literal 1.n | The literal: “The catalogue of all cultural heritage datasets aggregated by Europeana”@en.

dct :publisher foaf:Agent 1.n | The value must be an instance of a foaf : Agent describing the Europeana Foundation. See

the mapping for foaf : Agent.
dct:title rdfs:Literal 1.1 | The literal “Europeana.eu Datasets”@en.
foaf :homepage foaf :Document 0..1 | The URI https://www.europeana.eu/.
dcat :keyword rdfs:Literal 0..n | Thevalue: “culture’@en. The property may be repeated for translations of the keyword. The

values should have an xm1:lang tag.

dct:language dct:LinguisticSystem| 0.n | The Europeana catalogue may contain data in multiple languages, depending on the lan-
guages in use in the descriptions for the datasets, therefore no value should be provided for
dct:language.

dct:license dct:LicenseDocument 0..1 | The value should be the URI for CCO, http://creativecommons.org/publicdomain/zero/1.
0/, described separately as a resource of type dct : LicenseDocument. See the mapping for
dct:LicenseDocument.

dct:issued rdfs:Literal typed | 0.1 | Mustbe anxsd:date or an xsd:dateTime. We chose 1 March 2021 as the date the second
as xsd:date or iteration of MS7 was due and the approximate date of submission to data.europa.eu.
xsd:dateTime

dct:spatial dct:Location 0..n | The URI of the entity for Europe defined in the EU Vocabularies: http://publications.europa.
eu/resource/authority/continent/EUROPE. See also the mapping for dct : Location.
dcat :theme skos:Concept 0..n | The URIforthe category “Education, Culture and Sport” of data.europa.eu’s controlled vocab-

ulary for dataset categories: http://publications.europa.eu/resource/authority/data-theme
/EDUC. The list of data.europa.eu categories can be consulted in Table 4.
dcat:themeTaxonomy | skos:ConceptScheme 0..n | The URI of the Dataset Theme Vocabulary: http://publications.europa.eu/resource/authorit
y/data-theme.

dct:modified rdfs:Literal typed | 0.1 | Mustbeanxsd:dateoranxsd:dateTime. Thisshould be the last date of modification of the
as xsd:date or DCAT-AP file.
xsd:dateTime

dct:creator foaf:Agent 0..n | The value must be the instance of a foaf : Agent describing the Europeana Foundation. See

the mapping for foaf : Agent.

CLASS DCAT:DISTRIBUTION

Instancesof dcat:Distributionshould be provided by Europeanaintwo cases:

+ For the whole dataset, the available distributions are Europeana’s SPARQL
endpoint, OAI-PMH API, data dumps (in RDF/XML and RDF Turtle syntax),
Search APl and Record API.

« Fortheindividual datasets from CH institutions, Europeana makes data dumps
available in RDF/XML and RDF Turtle.

Tables 5 and 6 present the mappings for the two cases separately.

CLASS DCAT:DATASERVICE

Several instances of dcat :DataService may be provided by Europeana to de-
scribe the APIs that provide public access to its data distributions. This section
presents the mapping (see table 7) for the dcat : DataService instance that rep-
resents the SPARQL endpoint of Europeana.eu.

CLASS FOAF:AGENT

Instances of foaf : Agent must be provided by Europeana in two cases. First, to
represent the Europeana Foundation, and second, to represent the CH institu-
tions, in which case Europeana provides a description for individual (provider-
level) datasets. Tables 8 and 9 present the mappings for the two cases separately.

Once we can attach organisation data to DCAT-AP records, we will revisit this map-
ping.

CLASS DCT:LICENSEDOCUMENT

Table 10 shows the class dct : LicenseDocument.

CLASS SKOS :CONCEPT

Table 11 shows the class skos:Concept.
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Table 2: Class dcat :Dataset.

Class dcat :Dataset (for the dataset aggregated by the Europeana Foundation).
Mapping note: An instance of this class is used to represent the Europeana.eu aggregated dataset of cul-
tural heritage digital objects. The class is mapped from edm:Collection defined in the
Europeana Datasets Profile.
URI: http://data.europeana.eutcatalog
Property Range Card. note
dct:description | rdfs:Literal 1.n | The value: “A dataset containing metadata descriptions of cultural heritage digital objects
from, and about, Europe. The dataset aggregates metadata from more than 4,000 cultural
heritage institutions.”@en The property may be repeated for providing translations. The val-
ues should have an xml:lang tag.
dct:title rdfs:Literal 1.n | The value: “Europeana.eu aggregated dataset of cultural heritage digital objects”@en. The
property may be repeated for translations of the title. The values should have an xml:1lang
tag.
dcat :keyword rdfs:Literal 0..n | Thevalue: “culture”@en. The property may be repeated for translations of the keyword. The
values should have an xml : 1ang tag.
dcat:distribution | dcat:Distribution 0..n | Onevalue should be created specifying the distribution via the SPARQL API of Europeana. See
the mapping for dcat :Distribution.
dct:publisher foaf:Agent 0.1 | Thevalueshould betheinstance of foaf : Agent representing the Europeana Foundation. See
the mapping for foaf : Agent.
foaf :page foaf :Document 0..n | Linkstoweb pages and documents about the dataset. It should include links to the EDM docu-
mentation, and to the instructions for using all the Europeana APIs and data dumps described
in the distributions.”
dcat:contactPoint | vcard:Kind 0..n | The value should be the URI for the Europeana Foundation. The foaf : Agent representing
Europeana should also be typed as vcard:Kind.
dct:spatial dct:Location 0..n | The URI of the entity for Europe defined in the EU Vocabularies: http://publications.europa.
eu/resource/authority/continent/EUROPE. See also the section for dct : Location.
dct:temporal dct:Period0fTime 0..n | The value should be the instance of dct:Period0fTime representing a time span with the
earliest date associated, with an object in Europeana.eu as the start date, and the current year
as the end date. See the mapping for dct : Period0fTime.
dcat : theme skos: Concept 0..n | The URIforthe category “Education, Culture and Sport” of data.europa.eu’s controlled vocab-
ulary for dataset categories: http://publications.europa.eu/resource/authority/data-theme
/EDUC. The list of data.europa.eu categories can be consulted in Table 4.
dct:creator foaf:Agent 0..n | Thevalueshould betheinstance of foaf : Agent representing the Europeana Foundation. See
the mapping for foaf : Agent
dct:conformsTo dct:Standard 0..n | Avalue for the EDM schema, stated with the URI http://www.europeana.eu/schemas/edm/.
dct:issued rdfs:Literal typed | 0.1 | Mustbeanxsd:dateoranxsd:dateTime. We use the date of Europeana’s official launch on
as xsd:date or 20 November 2008. (“2008-11-20”8sd:date)
xsd:dateTime
dct:modified rdfs:Literal typed | 0.1 | Must be an xsd:gYear, an xsd:date or an xsd:dateTime (in the latest ingestion in
as xsd:date or data.europa.eu we used “2022”8sd:gYear). Future ingestions should use the current year.
xsd:dateTime
dct:accessRights | dct:RightsStatement| 0.1 | Thevalueshould bethe URIfor publicaccess, http://publications.europa.eu/resource/author
ity/access-right/PUBLIC, described separately as a resource of type dct :RightsStatement.

a. Atfirst the foaf : page statements were attached to the Distributions but were not rendered well on data.europa.eu. So in agreement with the portal support team
we have moved these statements onto the Dataset instance. This may be revisited again later.

CLASS DCT:LOCATION

Table 12 shows the class dct :Location.

CLASS DCT:MEDIATYPEOREXTENT

Table 13 shows the class dct :MediaTypeOrExtent.

CLASS SKOS:CONCEPTSCHENE

Table 14 shows the class skos:ConceptScheme.

CLASS DCT:PERIODOFTINE

Table 15 shows the class dct :PeriodOfTime.

CLASS FOAF:DOCUMENT

Table 16 shows the class foaf : Document.

CLASS DCT:STANDARD

The dct:Standard class is the range defined by DCAT-AP for dct : conformsTo
properties of datasets and distributions. DCAT-AP does not specify any proper-
ties to be used for instances of dct : Standard, therefore we only focus here on
identifying the URIs to refer to the standards in use by Europeana. One of the
uses of dct: conformsTo is to express the usage of the Europeana Data Model,
or EDM, as the schema of the datasets. In this case, the URI of the EDM names-
pace must be used: http://www.europeana.eu/schemas/edm/. Another use
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Table 3: Class dcat :Dataset (for individual datasets from CH institutions).

Class dcat :Dataset (for individual datasets from CH institutions).

Mapping note: This class is used to represent the datasets in Europeana.eu. The class is mapped from
edm:Collection defined in the Europeana Datasets Profile.
URI: Should we decide to publish representations of individual datasets, the URIs should
be assigned according to a pattern based on the Europeana “dataset name.”
Property Range Card. ing note
dct:description | rdfs:Literal 1.n | Mapped from the dct:description. The property may be repeated for translations of the de-
scription. The values should have an xml : 1ang tag.
dct:title rdfs:Literal 1.n | Mapped from edm:datasetName. The edm:datasetName does not pro-
vide a real, human-readable title, however. They are strings like

“2022362_Ag_UK_CultureGrid_Royal_Museums_Greenwich”, which cannot be considered
to belong to any language (and thus should have the value for “zxx” - no linguistic content - in
the xml : lang tag).

dcat :keyword rdfs:Literal 0..n | The value: “culture”@en. The property may be repeated for translations of the keyword. The
values should have an xml : 1ang tag.
dcat:distribution | dcat:Distribution 0..n | One value should be created specifying the file dump created by the Europeana Foundation for
distributing the dataset. See the mapping for the dcat :Distribution class.
dct:publisher foaf:Agent 0..1 | Thevalue should be the instance of foaf : Agent representing the Europeana Foundation.
dcat:contactPoint | vcard:Kind 0..n | The value should be the URI for the Europeana Foundation. The foaf : Agent representing the
Europeana Foundation should also be typed as vcard:Kind.
dct:creator foaf:Agent 0..n | Mapped from the edm:dataProvider and represented as a foaf:Agent. See the map-

ping for the foaf:Agent class. In order to recognise contributions from Europeana’s ag-
gregators we would have to create dct:creator statements for the edm:provider and
edm:intermediateProvider organisations. However, dct:creator is not a great fit for their
role. If DCAT-AP would use other roles, like dct : contributor, then we could switch to using it.
We could also use dct : publisher as a better (but not perfect) fit, if DCAT-AP would allow us to
list more than one per dataset.
dct:spatial dct:Location 0..n | The EDM Datasets Profile features an edm: country property that could be an interesting candi-
date for dct : spatial. Butin effect, it is used to indicate the country of a dataset’s provider and
is therefore a rather poor fit for the spatial coverage of a dataset.
dct:conformsTo dct:Standard 0..n | Avalue for the EDM schema, stated with the URI http://www.europeana.eu/schemas/edm/.
dcat:theme skos:Concept 0..n | One value should be provided using data.europa.eu’s controlled vocabulary for dataset cate-
gories. Consult the table at the end of this section. Since the Datasets Profile does not contain
any property for categorising the dataset, all datasets should have the most generally applicable
category in Europeana value for dcat : theme: http://publications.europa.eu/resource/auth
ority/data-theme/EDUC. There might still be ways to automatically assign categories, but this
requires more investigation.
dct:accessRights | dct:RightsStatement| 0.1 The value should be the URI for public access, http://publications.europa.eu/resource/authorit
y/access-right/PUBLIC, described separately as a resource of type dct :RightsStatement.

Table 4: Controlled vocabulary for the dataset categories used on data.europa.eu.

Category URI

Agriculture, fisheries, forestry and food | http://publications.europa.eu/resource/authority/data-theme/AGRI
Education, culture and sport http://publications.europa.eu/resource/authority/data-theme/EDUC
Energy http://publications.europa.eu/resource/authority/data-theme/ENER
Environment http://publications.europa.eu/resource/authority/data-theme/ENVI
Transport http://publications.europa.eu/resource/authority/data-theme/TRAN
Science and technology http://publications.europa.eu/resource/authority/data-theme/TECH
Economy and finance http://publications.europa.eu/resource/authority/data-theme/ECON
Population and society http://publications.europa.eu/resource/authority/data-theme/SOCI
Health http://publications.europa.eu/resource/authority/data-theme/HEAL
Government and public sector http://publications.europa.eu/resource/authority/data-theme/GOVE
Regions and cities http://publications.europa.eu/resource/authority/data-theme/REGI
Justice, legal system and public safety | http://publications.europa.eu/resource/authority/data-theme/JUST
International issues http://publications.europa.eu/resource/authority/data-theme/INTR
Provisional data http://publications.europa.eu/resource/authority/data-theme/OP_DATPRO

of dct: conformsTo is to express the conformity of the distributions of the Euro-
peana.eu datasets via the SPARQL endpoint, the OAI-PMH API or data dumps. In
this case, for example, the URI of the SPARQL query specification must be used:
http://www.w3.org/TR/sparqgll1l-query/.
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Table 5: Classdcat :Distribution (for the distributions for the whole Europeana.eu dataset
via SPARQL endpoint, OAI-PMH API, data dumpsin RDF/XML and RDF Turtle syntax, the Search

APl and the Record API).

Class dcat :Distribution (for the distributions for the whole Europeana.eu dataset via SPARQL endpoint, OAI-PMH API, data dumps in
RDF/XML and RDF Turtle syntax, the Search APl and the Record API).

Mapping note: These instances of dcat:Distribution are used to represent the access to the complete aggregated dataset of Eu-
ropeana.eu via Europeana’s SPARQL endpoint, OAI-PMH API and data dumps. Note that the values for some of the
properties will differ, depending on the distribution being represented.

URI: For the time being these instances are going to be treated as unnamed individuals
(blank nodes).
Property Range Card. | Mapping note
dcat:accessURL rdfs:Resource 1.n | The distribution-specific access URL such as https://sparql.europeana.eu/. Note that
it should be an HTTPS URL that leads to a user-readable web page, since it is used by
data.europa.eu to lead users to the distribution.
dcatap:availability | skos:Concept 0..1 | Thevalue mustbe the URI defined by DCAT-AP: http://data.europa.eu/r5r/stable.
dct:title rdfs:Literal 0..n | The value “Europeana.eu dataset (<DISTRIBUTION NAME>)"@en.
dct:description rdfs:Literal 0..n | Thevalue should be a short description of the distribution. Must be language-tagged and
may be repeated for descriptions in several |
dct:format dct:MediaTypeOrExtent| 0.1 | Should always contain one value consisting of a URI from the EU Vocabularies File Type
Named Authority List.”
dct:license dct:LicenseDocument 0.1 | Thevalueshould be the URIfor CCO, http://creativecommons.org/publicdomain/zero/1.
0/, described separately as a resource of type dct : LicenseDocument. See the mapping
fordct:LicenseDocument.
dct:rights dct:RightsStatement 0.1 | The value should be the URI for CCO, http://creativecommons.org/publicdomain/zero/
1.0/ described separately as a resource of type dct :RightsStatement.
dcat:accessService | dcat:DataService 0..n | The URI of the dcat:DataService representing the SPARQL endpoint, OAI-PMH API,
data dumps, Search API and Record APl of Europeana.eu. See the mapping for
dcat:DataService.
dct:conformsTo dct:Standard 0..n | Two valuesshould be provided for dct : conformsTo: a value for the EDM schema, stated
with the URI http://www.europeana.eu/schemas/edm/; and another value for
distribution-specific standards. For example, SPARQL with the URI http://www.w3.org/T
R/sparql11-query/.?
dcat :mediaType dct:MediaTypeOrExtent| 0.1 | The IANA URIs:
« for the data dumps: https://www.iana.org/assignments/media-types/application
/rdf+xml or https://www.iana.org/assignments/media-types/text/turtle
« for the SPARQL endpoint: https://www.iana.org/assignments/media-types/text/
strings
« for the OAI-PMH access: https://www.iana.org/assignments/media-types/applica
tion/xml
« for the Search and Record APIs: https://www.iana.org/assignments/media-types
/application/json
dcat :packageFormat | dct:MediaType 0.1 | Forthe data dump distributions, the URI: https://www.iana.org/assignments/media-typ
es/application/zip.

adms:status skos:Concept 0..1 | Thevalue must be a URI defined by ADMS, such as http://purl.org/adms/status/UnderDe

velopment or http://purl.org/adms/status/Completed.

a. https://publications.europa.eu/en/web/eu-vocabularies/at-dataset/- /resource/dataset/file-type
b.  We could have both the query language and the protocol URIs, see the ongoing discussion at https://github.com/w3c/dxwg/issues/1211, which at the time of writing

has not been concluded.

Table 6: Class dcat:Distribution (two for each individual Europeana.eu dataset: one in

RDF/XML and one in RDF Turtle syntax).

Class dcat:Distribution (two for each individual Europeana.eu dataset: one in RDF/XML and one in RDF Turtle syntax).
Mapping note: This class is used to represent the file dumps and other relevant distributions that Europeana publishes for each of its
datasets.
URI: N/A (the option of publishing individual datasets has not been pursued so far).
Property Range Card. | Mapping note
dcat:accessURL rdfs:Resource 1.n | The URL: https://europeana.atlassian.net/wiki/spaces/EF/pages/2324463617/Da
taset+download+and+OAl-PMH+service. Note that it should be an HTTPS URL that
leads to a user-readable web page, since it is used by data.europa.eu to lead users to the
distribution.
dcatap:availability | skos:Concept 0..1 | The value must be the URI defined by DCAT-AP: http://data.europa.eu/r5r/available.
dct:description rdfs:Literal 0..n | Thevalue: “A ZIP archive containing the dataset in EDM”@en.
dct:format dct:MediaTypeOrExtent| 0.1 | The URIs: http://publications.europa.eu/resource/authority/file-type/RDF_TURTLE or
http://publications.europa.eu/resource/authority/file-type/RDF_XML.
dct:license dct:LicenseDocument 0.1 | Thevalue should be the URI for CCO, http://creativecommons.org/publicdomain/zero/1.
0/, described separately as a resource of type dct:LicenseDocument. See the mapping
fordct:LicenseDocument.
dct:rights dct:RightsStatement 0.1 | Thevalue should be the URI for CCO, http://creativecommons.org/publicdomain/zero/1.
0/, described separately as a resource of type dct :RightsStatement.
dcat:byteSize rdfs:Literal typed as | 0.1 | Automatically generated.
xsd:decimal
spdx: checksum spdx:Checksum 0..1 | Automatically generated.
dcat :downloadURL rdfs:Resource 0..n URL pattern: ftp://download.europeana.eu/dataset/XML/<dataset_id>.zip.
dct:conformsTo dct:Standard 0..n | Avalue for the EDM schema, stated with the URI http://www.europeana.eu/schemas/e
dm/.
dcat :mediaType dct:MediaType 0.1 | TheIANA URIs: https://www.iana.org/assignments/media-types/application/rdf+xml or
https://www.iana.org/assignments/media-types/text/turtle.
dcat :packageFormat | dct:MediaType 0..1 | The URI: https://www.iana.org/assignments/media-types/application/zip.
adms:status skos:Concept 0..1 | Foralldatasets published by Europeana the value must be the URI defined by ADMS: http:
//purl.org/adms/status/Completed.
dct:modified rdfs:Literal typed | 0.1 | Automatically generated.
as xsd:date or
xsd:dateTime
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Table 7: Class dcat :DataService (for the Europeana.eu SPARQL API, the OAI-PMH API, the
Search APl and the Record API).

Class dcat :DataService (for the Europeana.eu SPARQL API, the OAI-PMH API, the Search APl and the Record API).

Mapping note: This class is used to represent the Europeana.eu SPARQL AP, the OAI-PMH API, the Search APl and the Record API.
URI: For the time being, instances of dcat : DataService are going to be treated as un-
named individuals (blank nodes) because each service corresponds to one dataset.
Property Range Card. | Mapping note
dcat:endpointURL rdfs:Resource 0.n | The service-specific URL, such as https://sparql.europeana.eu or
https://api.europeana.eu/record,/.
dct:title rdfs:Literal 1.n | One of the literals: “Europeana SPARQL API”@en, “Europeana OAI-PMH API”, “Europeana

Search API”, “Europeana Record API”.

The URI of the Europeana.eu dataset: http://data.europeana.eu#dataset-europeana.

The value should be a short description of the data service. Must be language-tagged and
may be repeated for descriptions in several languages.

dcat:endpointDescription | rdfs:Resource 0..n | Should contain the URL of a web page describing the services available via the end-points,
including their operations, parameters, etc. Typically, these will point to a web page in the
Europeana Knowledge base, such as https://europeana.atlassian.net/wiki/spaces/EF/pag
es/2385870903/SPARQL+API+Documentation or https://europeana.atlassian.net/wiki/spa
ces/EF/pages/2385674279/Record+APl+Documentation.

dcat:servesDataset dcat:Dataset 0..n
dct:description rdfs:Literal 1.n

Table 8: Class foaf : Agent (for the Europeana Foundation).

Class foaf : Agent (for the Europeana Foundation).
Mapping note: | This class is used to represent the Europeana Foundation.

URI: http://data.europeana.eu/organization/1482250000001617026
Property Range Card. | Mapping note
foaf :name rdfs:Literal 1.n | The property should have two literal values: “Europeana Foundation’@en and “Stichting Euro-

peana”@nl. It may be repeated for translations of the name. The values should have an xm1:lang tag.
dct:type skos:Concept 0..1 | The value should be the URI for non-profit organisation defined by ADMS: http://purl.org/adms/publis
hertype/NonProfitOrganisation.

Table 9: Class foaf : Agent (for the CH institutions).

Class foaf : Agent (for the CH institutions).
Mapping note: | This classis used to represent the CH institutions. These instances of foaf : Agent are used in properties of individual
Europeana.eu datasets. Instances of foaf : Agent should also be created for providers and intermediate providers in

this case.
URI: Europeana is in the process of minting and publishing identifiers for its data
providers (via the Entity API), which we will use here when individual datasets are
described.
Property Range Card. | Mapping note
foaf :name rdfs:Literal 1.n | The value corresponds to either the property edm:dataProvider, edm:provider or

edm: intermediateProvider that give rise to the creation of the Agent resource. The prop-
erty may be repeated for translations of the name. The values should have an xm1:lang tag.

Table 10: Class dct :LicenseDocument.

Classdct:LicenseDocument.

Mapping note: | This class is used to represent the licences of the Europeana catalogue and of the datasets’ distributions it lists. It is
CCO0, therefore the type of the resource shall be “public domain” in the classification suggested by DCAT-AP (see below).
URI: Since all data distributed by Europeana is made available under CCO, the URI must
be http://creativecommons.org/publicdomain/zero/1.0/.
Property Range Card. | Mapping note
dct:type skos:Concept 0..n | The URI of the public domain licence defined by ADMS: http://purl.org/adms/licencetype/Pu
blicDomain.

Table 11: Class skos: Concept.

Class skos : Concept

Mapping note: This class is the range defined by DCAT-AP for properties like dct : type and dcat: theme. Even when the values of
these properties are URIs from the vocabularies supported in DCAT-AP, the metadata must provide some minimal data
about the skos: Concept.

URI: The URI used in a value of dct : type or dcat : theme property.
Property Range Card. ing note
skos:inScheme | skos:ConceptScheme| 1.n | The URI ofthe vocabulary where the skos:Concept isincluded.
skos:prefLabel | Literal 1.n | The preferred lexical label for a resource, in a given language.

Table 12: Classdct:Location.

Class skos:Concept.

Mapping note: | The dct:Location class is the range defined by DCAT-AP for dct:spatial properties of catalogues and datasets.
Evenwhen the values of these properties are URIs from the EU Vocabularies Named Authority Lists used for continents,
countries and places, the metadata must provide the URI of the vocabulary.

URI: The URI used in a value of dct : spatial property.
Property Range Card. ing note
skos:inScheme | skos:ConceptScheme| 1.n | The URI of the vocabulary where the dct:Location is included, which is typically one of the
EU Vocabularies’ Named Authority Lists used for continents, countries and places.

Table 13: Class dct :MediaTypeOrExtent.

Class dct:MediaTypeOrExtent.

Mapping note: | Thedct:MediaTypeOrExtent class s the range defined by DCAT-AP for dct : format properties of distributions. Even
when the values of these properties are URIs from the vocabularies supported in DCAT-AP, the metadata must provide
the URI of the vocabulary.

URI: The URI used in avalue of adct : format property.
Property Range Card. ing note

skos:inScheme | skos:ConceptScheme| 1.n | TheURIofthevocabularywherethedct:MediaTypeOrExtent isincluded. DCAT-AP specifies
that the EU Vocabularies File Type Named Authority List must be used for dct : format, there-
fore the value should the URI http://publications.europa.eu/resource/authority/file-type.
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Table 14: Class skos: ConceptScheme.

Class skos:ConceptScheme.

Mapping note: | The skos:ConceptScheme class is used only for representing one of the vocabularies supported by DCAT-AP - Data
Theme. This vocabulary must be defined in the DCAT-AP file in order to pass the DCAT-AP validation of data.europa.eu.
The Europeana DCAP-AP metadata uses this vocabulary for values of dcat : themeTaxonomy properties of catalogues
and dcat : theme properties of datasets.

URI: The URI of the Data Theme vocabulary - http://publications.europa.eu/resource/
authority/data-theme.
Property Range [ Card. note
dct:title Literal \ l.n \ The literal “Data Theme” with an “en” language tag.

Table 15: Class dct :PeriodOfTime.

Class dct :Period0fTime.
Mapping note: The dct:Period0fTime class is used for representing the time spans for dct : temporal properties of the datasets.
URI: These instances are going to be treated as unnamed individuals (blank nodes).
Property Range Card. ing note
dcat:startDate | Literal 0..n | The literal “-542000000”° typed as xsd: gYear.
dcat:endDate | Literal 0..n | Aliteral with the current year (i.e. “2022”) typed as xsd: gYear.

a.  Within the numerous archaeological items in Europeana.eu, the earliest date we were able to find was “-542000000/-251000000". It is present in a
dct : temporal property of the following object: https://www.europeana.eu/en/item/2064135/Museu_ProvidedCHO_museum_digital_507__techn
ical_number_

Table 16: Class foaf :Document.

Class foaf : Document.

Mapping note: The foaf :Document class is used to describe web pages and documents about the Europeana.eu dataset, its data
services and distributions.
URI: The URL of the web page or document.
Property Range Card. | Mapping note
dct:title Literal 1.n | Alanguage-tagged literal containing the title of the web page or document.
dct:description | Literal 1.n | The value should be a short description of the web page or document. Must be language-

tagged and may be repeated for descriptions in several languages.

schema:url rdf :Resource 0..n | The URL of the web page or document.
dct:format dct:MediaTypeOrExtent 0.1 | Should always contain one value consisting of a URI from the EU Vocabularies File Type
Named Authority List.” In the case of HTML web pages, the value is http://publications.e
uropa.eu/resource/authority/file-type/HTML.
dcat:mediaType | dct:MediaType 0.1 | Mustbe an IANA URI which, in the case of HTML web pages, is http://www.iana.org/assignm
ents/media-types/text/html.
dct:type skos:Concept 0..1 | Should always contain one value consisting of a URI from the EU Vocabularies Documenta-

tion Type Authority List,” such as http://publications.europa.eu/resource/authority/docu
mentation-type/DOCUMENTATION_MAIN>.

a. https://publications.europa.eu/en/web/eu-vocabularies/at-dataset/-/resource/dataset/file-type
b. https://op.europa.eu/en/web/eu-vocabularies/dataset/-/resource?uri=http://publications.europa.eu/resource/dataset/documentation-type
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