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ABSTRACT 

Every organisation needs to introduce itself in a target audience, promote its products and establish its presence amongst other com-
petitive parties. This also applies to cultural institutions such as museums, libraries, archives, private or public stakeholders. Usually 
their approach involves the use of IT and especially the Web. Through these technologies they document, digitise, study, disseminate 
and exhibit their cultural wealth. Of common practice is the usage of ontologies and metadata schemas to provide access to those 
assets. The European Commission adopted the vision of a single access point to the European Cultural Heritage, which would be 
open to the public. In order to achieve this vision the European Digital Library was founded and the Europeana project was estab-
lished. Europeana became an organisation that provides technological expertise and legal support to those stakeholders who want to 
share their assets. In this paper we describe the network structure of Europeana, the metadata technology and finally the workflow 
that someone needs to comprehend and apply in order to become partner of Europeana as a content provider. 
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INTRODUCTION 
Europeana is a cultural heritage organisation whose 

goal is to provide access to Europe’s entire heritage, to 
bring cultures together, to offer different approaches and 
point of views of any individual event, to enchase the 
European identity and to create new ways for people to 
engage with their cultural history through one single ac-
cess point, the Europeana portal. More precisely, Euro-
peana aims to develop a European Digital Library contain-
ing digitised material about the European scientific and 
cultural heritage. In particular, the metadata description 
schema, known as EDM (Europeana Data Model) (Euro-
peana, 2013a, 2013b), has adopted CIDOC-CRM core 
(Doerr et at., 2007), while the consortium emphasises the 
need for linking existed descriptions of the digitised mate-
rial in EDM descriptions, according to the Linked Data 
approach (Haslhofer and Isaac, 2011; Isaac et al, 2012).  

Europeana published a fact-list (Europeana, 2013c) 
stating that the network contains over 30 million records 
from more than 2300 European galleries, museums, ar-
chives and libraries. Those records consist of textual ma-
terial such as books, journals, newspapers, letters diaries 
and archival papers, multimedia content such as paintings, 
photographs, music, videos, TV and radio broadcasts, 
films, and the latest addition of digital material the 3D 
objects. All those digital items are accessible by everyone 
through the Europeana portal, which supports 31 lan-
guages (Petras 2013). 

The content that Europeana gives access to is delivered 
primarily through a network of cultural heritage institu-
tions (see Figure 1), whose goals are to promote their con-
tent, provide better user experience, and cooperate with 
like-minded professionals across Europe. The content that 
they provide to Europeana is the metadata description of 
their collection of digital objects, which is displayed in the 
portal and links back to their site. Additionally, Europeana 
through its expertise is able to provide to its partners tools 
and technology on data modelling, guidance over digital 
artefact documentation, consultation on copyright issues, 
and usage metrics. The portal that contains and displays 
the digital cultural items constitutes a single access point 
for multiple purposes. Users can search and discover a 
great variety of information, without leaving the main 
portal. In other terms, the technology that integrates the 
content material meets the user expectations that in the 
fast, easy and accurate information discovery. The fact 
that a significant number of European cultural institutions 
joined the Europeana network, means that the idea of in-
formation sharing and re-use is spreading among the 
stakeholders. 

EUROPEANA STRUCTURE 
As every competitive organisation sets up a strategy for 

future expansion, and course correction, Europeana does 
just the same. Europeana, as published in its strategy plan, 
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focuses primarily on four subjects: aggregation, facilita-
tion, distribution, and engagement (see Figure 2) (Euro-
peana, 2011a). 

In order to gather more digitised content, standardise, 
ingest it, and finally to apply the technology of Linked 
Data, Europeana needs to expand its contributor network. 
This network is divided in groups with certain responsi-
bilities. A content provider for Europeana is any organisa-
tion that provides digital content accessible via Euro-
peana. The digitised content is the metadata description of 
cultural heritage objects, enriched with a permanent URL 
link. Europeana uses the link to point to the original 
source of the digital object, through the portal. Europeana 
only ingests and indexes the institutions' metadata, while 
the digital object remains at the original institution. A con-
tent provider usually doesn't communicate directly with 
Europeana in terms of content delivery. This task is up to 
an intermediary level of organisations, namely the aggre-
gators. Aggregators are defined as organisations that col-
lect metadata from a group of content providers and 
transmit them to Europeana. Aggregators gather material 
from individual organisations, standardise the file formats 
and metadata, and channel the latter into Europeana ac-
cording to the Europeana guidelines and procedures. The 
Network is presented in Figure 3; Europeana is at the top 
of the hierarchy, in the middle layer are the aggregators 
who collect the provided content form the bottom nodes, 
which represent the content providers. Aggregators also 
support the content providers with administration, opera-
tions and training (Europeana, 2011b). Europeana devel-
oped a metadata schema, the Europeana Data Model 

(EDM) (Europeana, 2013d, 2013b) in order to comply 
with the Linked Open Data specifications (Heath and 
Bizer, 2011). Linked Data is about connecting related data 
that ware previously unrelated throughout the Web. This 
simply means: 

 The discovery of data may be more precise 
 The reusability of data may be more efficient 
 The information extraction may lead to machine 

generated knowledge 
After the delivered content is transformed to the EDM 

metadata schema, then the aggregator transmits those data 
to Europeana via OAI-PMH (Lagoze et al., 2005), which 
in return exposes the collected metadata to search engines, 
making the content accessible on the web. 

The Europeana Network is an open forum for experts, 
content providers and aggregators, providers of technical, 
legal and strategic knowledge, researchers and the creative 
industries. The analysis of domain representation of Euro-
peana Network members indicates that libraries and mu-
seums are well represented. Archives, audio-visual ar-
chives and publishers are certainly an area for develop-
ment to get more members in the Network. Europeana 
Network tends to be more inclusive than its former state, 
the Council of Content Providers and Aggregators 
(CCPA), was. This forum represents the diversity of Eu-
ropeana. It is part of the governance of Europeana itself 
with six elected Network Officers sitting on the Board of 
the Europeana Foundation (Bergman-Tahon et al., 2013). 

 

 

 
Figure 1. Europeana content providers affiliation 

 
Figure 2. Subjects of Europeana strategic plan 
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Figure 3. The Europeana Network 

EUROPEANA SCHEMA 
Taking advantage of digital era in cultural heritage do-
main usually means a series of actions that convert arte-
facts in digital duplicates. These actions are interpreted in 
digitisation of the artefacts, objects documentation, virtual 
exhibition and information sharing. Extensive research 
has been done for the documentation of an object. In the 
beginning, stakeholders were using rational databases. 
After the evolution of the Web, the need of information 
distribution emerged. So, the description of an object in 
Extensive Markup Languages (XML) structures came as a 
solution. A XML structure, provides several advantages, 
for example a XML structure offers the ability of creating 
custom tags, and defining object properties. When the 
structure of an XML schema is defined to fit a specific 
description e.g. the documentation of a cultural heritage 
object, then the structure becomes a metadata schema. 
Bearing in mind that a metadata schema could be applica-
ble on a specific situation, an extensive list of metadata 
standard schemas have been created. Europeana in order 
to comply with its needs, created —and later evolved— a 
metadata schema, that fits for the documentation of au-
thorship, intellectual rights, as well as information sharing 
and re-use through Linked Open Data technology. 

Europeana Semantic Elements 
The Europeana Semantic Elements (ESE) provides a basic 
set of elements for describing objects in the cultural heri-
tage domain in a way that is usable for Europeana. It is a 
Dublin Core-based application profile providing a generic 
set of terms that can be applied to heterogeneous materials 
thereby providing a baseline to allow contributors to take 
advantage of their existing rich descriptions. ESE pro-
duces a flat record, where it is not always possible to tell 
if a value applies to the original object or to its digital rep-
resentation. The XML schema for ESE checks for basic 
conformance to this specification and gives instruction 
about the ordering of the XML elements (Europeana, 
2013e). Some generic rules are considered in order to map 
resources into ESE: 

 Map as many as possible of the original source 
elements to the available ESE elements. 

 Always use the more specific dcterms refinements 
if the semantic of the source term clearly corre-
sponds to the narrower term e.g. dcterms:spatial or 
dcterms:temporal instead of dc:coverage. 

 Providers are encouraged to include xml:lang at-
tributes in all appropriate metadata elements. 

 The persistent link to the provided object should be 
given as a URL. These may need to be constructed 
from metadata values and information external to 
the metadata. 

 If it is difficult to decide which ESE element to 
map a source term to, consider how best to meet 
expectations of the user and the functionality of the 
system. 

 Where there are multiple values for the same ele-
ment repeat the element for each instance of the 
value. 

 Consider how the data would perform in response 
to "who, what, where and when" queries. This 
therefore encompasses names, types, places and 
dates. 

 To ensure that the data will be meaningful when 
displayed in the new context consider adding a 
prefix or suffix.  

Europeana Data Model 
The Europeana Data Model (EDM) (Europeana, 2013d) is 
the proposed data architecture for structuring the data that 
Europeana will be ingesting, enriching and publishing in 
the future. It improves the Europeana Semantic Elements. 
While ESE was offering a “flat” approach to the data, 
EDM, on the contrary, has the potential for accommodat-
ing the richness of all data standards, as well as the diver-
sity of sectors represented in Europeana (museums, ar-
chives, audio-visual collections and libraries). EDM al-
lows a clear distinction between the provided objects 
(painting, book, movie, archaeology site, archival file, 
etc.) and its digital representation, as well as between the 
object and the metadata record describing this object. It 
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gives to the digitised object a new dimension, allowing 
multiple linking between its digital representations acces-
sible over the web. 

TECHNICAL WORKFLOWS 
In this section we try to provide cultural stakeholders with 
a comprehensive workflow, a reference toolkit, for two 
major Europeana possibilities. The first workflow summa-
rises how an institution can become a Europeana partner, 
which is a first step to be able to publish data to Euro-
peana. The second workflow is a comprehensive view of 
the steps to publish cultural content to Europeana. 

Becoming Europeana partner and Data Sub-
mission 
An institution has to follow some steps, to be able to sub-
mit data into Europeana. Partners contributing indirectly 
to Europeana will be provided with the necessary re-
quirements for the next steps by the aggregator or project 
with which they are involved. The aggregator team offers 
assistance and guidance throughout the workflow. The 
steps involved when contributing content to Europeana 
are as described in Figure 4. 

 

 
Figure 4. Partner’s registration process 

Step 1 — Partner Request to Europeana: The first step 
is to get in touch with Europeana. Contacting with Euro-
peana is simple as visiting their website1 and especially 
their contact form2. The stakeholder has to fulfil and apply 

                                                   
1 http://pro.europeana.eu 
2 http://pro.europeana.eu/web/guest/contact 

a partnership request form3. Afterwards, an Aggregation 
team will be notified by Europeana and shortly after they 
will communicate with the stakeholder.  The communica-
tion is about the possibilities of the provided content and 
guidance through the overall process. 

Step 2 — Data Exchange Information: A partner insti-
tution interested in contributing data to Europeana will 
need to fill in the Data Exchange Information Form pro-
vided by the aggregation team. The form identifies types 
and numbers of objects, data owners etc. With this infor-
mation, Europeana will discuss whether it is possible to 
provide the data directly or if the submission should go 
through other aggregators such as projects or national ini-
tiatives. 

Step 3 — Data Exchange Agreement: The cultural heri-
tage organisation and the Europeana Office formalise their 
direct collaboration by signing the Europeana Data Ex-
change Agreement4. 

Step 4 — Content Information Exchange: The cultural 
heritage organisation submits the Content Contribution 
Form (provided by the Europeana Aggregation team) con-
taining: type of submission (new/update), licensing and 
metadata information, and the transfer mechanism that 
will be used (preferably OAI-PMH). The Europeana Ag-
gregation team reviews the submission request and feeds 
back to the organisation. 

Step 5 — Technical Guidance and Feedback: Along-
side Step 4, the Europeana Aggregation team validates the 
data transfer infrastructure of the cultural heritage organi-
sation. Subsequently, the team provides guidance and 
feedback on data collection (harvesting) issues and meta-
data immigration, and formalisation (mapping). The sub-
mitted datasets must conform to the Europeana Semantic 
Elements (ESE) v3.4 or Europeana Data Model (EDM) 
specifications' and the Mapping and Normalisation Guide-
lines5.  

Step 6 — Publication: The Europeana Office runs the 
operations through the Europeana production environment 
and the publication process. When all processes are com-
pleted, the cultural heritage organisation receives a notifi-
cation from the Europeana Aggregation team that the data 
has been published on the Europeana portal. 

Step 7 — Update: When the cultural heritage organisa-
tion updates or creates new datasets, the Europeana Op-
erations team will start again from step 6. 

Data submission workflow 
Each aggregator can receive the provider's resources in a 
metadata schema that meets its expectations, for example 
project “OpenUP!” makes use of the ABCD(EFG) schema 
(OpenUp! Project, 2013), the CARARE project (Fernie et 
al., 2013) has an enhanced subset of the CIDOC-CRM 
schema (Doerr et al., 2007), and the ATHENA project has 
created the LIDO (Cobum et al., 2010) (also a CIDOC-

                                                   
3 http://pro.europeana.eu/provide-data 
4  http://pro.europeana.eu/documents/900548/380f8794-6db3-
45de-acf4-3d5721138d26 
5  http://pro.europeana.eu/documents/900548/683de455-27a7-
4dd6-81c7-928120957dfa 
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CRM subset). The workflow that defines the process of 
data submission may vary from case to case. Every aggre-
gator has the liberty to expand the general outline of the 
submission workflow, in order to fit its expectations. The 
general outline consists of 5 steps as presented in Figure 5 
and described below. 

Step 1 — Data mapping: the content provider may or 
may not provide resources directly in aggregator’s prefer-
able metadata description schema. As a consequence, it is 
aggregators’ responsibility to convert the provided data to 
the native schema, and this process is called Metadata 
Mapping. 

Step 2 — Data quality check: the content providers 
should check the quality of their resources before submit-
ting them. For the purpose of quality control, providers 
should use specific software tools that aggregators have 
provided with. If the submitted data don't comply with 
aggregator's quality standard, then they have to be cor-
rected and resubmitted. 

Step 3 — Repository: a toolkit that serves as a data col-
lector (harvester) stores the mapped metadata into special-
ised aggregators' central databases. Those databases of 
metadata descriptions are being called repositories. 

Step 4 — Mapping to EDM (or ESE): the metadata that 
are mapped in aggregator's native schema are transform-
ing to either ESEv3.4 or EDM metadata schema. 

Step 5 — Transmission of data to Europeana: Euro-
peana collects the metadata from the aggregators that are 
prepared via transfer protocols such as OAI-PMH, or via 
FTP requests. 

CASE STUDY: MUSICAL INSTRUMENT 
MUSEUMS ONLINE 
The Musical Instrument Museums Online or MIMO de-
livered to Europeana more than 43,000 record items re-
garding musical instruments across six countries and it 
was the first time that an aggregator used the Europeana 
Data Model (EDM). MIMO is a project that reflects the 
process that a data provider needs to do in order to deliver 
data to Europeana (Europeana, 2011c). This section de-
scribes the process from the data providers’ point of view, 
concerning the original data mapping, the data quality 
check, and the mapping from one metadata scheme to 
another. 

 

 
Figure 5. The process of content submission to Europeana 

 
Figure 6. Clavicorde lié dit de Lépante from Cité de la Musique 

Initially, a data provider has to check whether the for-
mat that his data are being represented. In the case of 
MIMO, the original data were not according to the EDM, 
but they were being represented in LIDO's metadata 

scheme. Here is where Step 1 or the data submission 
workflow should be taken. 

The data provider moves on to check if the data about 
to be delivered are in compliance with the aggregator's 
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rules and data policies. EDM allows different resources to 
be connected to each other, in order to enrich the aggre-
gated object. MIMO provided digital resources that span a 
wide range of multimedia content from audio-visual to 
images of musical instruments. Those objects could have 
more than one digital representation, as shown in an ex-
ample in Figure 66. In order to comply with the EDM pol-
icy regarding usage and access rights, a decision was 
made concerning the identity of each object: the aggrega-
tor provided one edm:rights element to each 
edm:WebResource. This was during Step 2 of the submis-
sion workflow. 

In order to implement the data mapping MIMO had to 
link the LIDO properties to EDM properties. For this pur-
pose MIMO used the EDM mapping template7. The proc-
ess raised some issues connected with the use of literals 
and references in EDM's properties. Europeana does not 
use any controlled list to define its contributors, so MIMO 
decided to use literals for the properties edm:dataProvider 
and edm:provider. In contrast, the properties 
edm:isShownAt, edm:isShownBy, and edm:rights support 
references, i.e. URIs taken from controlled lists. By the 
time that MIMO was about to deliver its data, the imple-
mentation of EDM retained the rights management ap-
proach of ESE (one rights statement per record). Gener-
ally, EDM intents to provide a separate rights statements 
per resource at the ore:Aggregation level and at the 
edm:WebResource level. With this option enabled the 
rights statements could be concurrent. Another objective 
that MIMO had to deal with was the further enrichment of 
the objects. MIMO had a lot of information additionally to 
the description that the objects provided themselves. Thus, 
two different approaches have been chosen: 

 The first approach was to link the existing data to 
existing resources available in the semantic web 
(for example, in order to provide spatial informa-
tion, MIMO used the contextual entity edm:Place, 
using GeoNames8 to match a URI regarding the 
coordinates of a location related to the object). 

 The other approach was to publish a new resource. 
MIMO as an aggregator itself, created a domain-

specific thesaurus using the standard SKOS model. This 
kind of information was linked to EDM via the entity 
skos:Concept. The metadata representation was in flat 
XML structure using the RDF syntax, due to the fact that 
EDM XML schema was not stable during MIMO's im-
plementation. 

CONCLUSION 
Organisations that promote access in information have 

an interest in reaching out more users and increasing their 
website trafficking. Cultural heritage organisations have 
the same interests. Nowadays, users are attracted by the 
functionality that a service offers and the interface it pro-
vides. Europeana is an organisation that aims to develop a 

                                                   
6  http://europeana.eu/portal/record/09102/33711D0A88B8AD 
6D719112CDD9D37EE77526BC94.html 
7 http://labs.europeana.eu 
8 http://www.geonames.org 

European Digital Library that contains digitised material 
about the European scientific and cultural heritage. Euro-
peana through its network of content providers, and gen-
erally its partners emphasises in innovative ways to ex-
plore and exploit the current knowledge, and transfer it to 
the public domain. By integrating the Europeana API, 
organisations can give users access to an unparalleled 
source of rich content. Professionals in the heritage sector 
might be interested in Europeana because it is a platform 
for knowledge exchange between librarians, curators, ar-
chivists and the creative industries. Also, Europeana is a 
prestigious initiative endorsed by the European Commis-
sion, and is a means to stimulate the creative economy and 
promote cultural tourism. 

There are many reasons why providing data to Euro-
peana is beneficial for an institution. Here are just some of 
them: 

 Europeana enriches users' experience; users can 
find not only an institution collections but also re-
lated information held in other countries, or in 
other formats, so the data, the content and the insti-
tution gain in visibility from association with 
linked material. 

 Users today expect data to be integrated; to be able 
to see videos, look at images, read texts and listen 
to sounds in the same place 

 Europeana will expose metadata to search engines, 
making deep web content accessible. 

 Europeana drives traffic to the institution's site by 
linking users back to your website. 

 Europeana provides a set of APIs through which 
the content of Europeana may be reused or re-
turned in its enriched form by Europeana partners. 

 Knowledge transfer is a key reason for being part 
of the Europeana Network. Europeana gives an 
opportunity to keep up-to-date with leading think-
ers and practitioners in the fields of metadata stan-
dards, multi-linguality, semantic web, usability, 
geolocation and others. 

The process of being Europeana partner is constantly 
being simplified and every cultural institution is worth 
considering being a member of Europeana Network. Eu-
ropeana makes effort to automate the process of content 
submission, in order to be easeful and open to both part-
ners and individuals, who want to share their information. 
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