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Abstract 

 

 

 

Europeana is a project aimed at providing access to the digitized objects of libraries, 

museums, archives and audio-visual archives from all around Europe. This thesis gathers the wealth 

of information available about Europeana in order to give a comprehensive insight about the 

initiative. The focus is on the technical aspects, in particular the Semantic Web technologies 

employed to create a common interoperable knowledge base to overcome the fragmentation of 

heterogeneous data sources, leading to an efficient search of digital content. 

The thesis builds upon the work of Europeana’s technical experts and embraces their idea 

that the project’s unique selling point is the semantic contextualisation created around its content. 

This thesis is intended to explain what this semantic contextualisation is and how it can be 

technically realised. The intended audience is a general public, who is not expected to have 

previous knowledge of the basic concepts of the Semantic Web.  

The first part of the thesis is a general description of Europeana’s main aspects, starting 

from its history and funding model. It describes the network of institutions involved and how data is 

collected, as well as the governance structure. An overview is given about the kind of content 

currently featured on the portal and on the content development strategy; multilingualism and legal 

issues are also covered. 

The second part focuses on semantic technologies. After presenting their possible 

applications and benefits for digital libraries and Europeana, an introduction to the main Semantic 

Web notions, including RDF triples, the RDF/XML serialisation and the concept of ontology, is 

provided. This is followed by an overview about metadata for digital libraries and the variety of 

standards developed in the cultural heritage field. The Europeana Semantic Elements (ESE), the 

scheme implemented for the first prototype of Europeana, is then described. 

The last part of the work explains the main aspects of the Europeana Data Model (EDM), an 

ontology that has been created to replace ESE in order to preserve interoperability while enabling a 

more articulated representation of metadata. The Linked Open Data (LOD) initiative is also 

introduced, in order to show how Europeana and the LOD project could mutually benefit from one 

another by creating a global data space that is open and easily accessible. 

As a whole, this thesis is intended to report on Europeana and to provide a clear and concise 

explanation of the technicalities of the project, which is essential to appreciate the advantages of 

sharing cultural information online through a common ontology. 
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Preface 

 

 

 

 

 

This work merges a number of beliefs—maybe overconfident but deeply held—that 

underpinned my study and work path until the present: a belief in a common cultural heritage, in the 

sharing of resources and in the importance of open access; a belief in the need for international 

coordination and in the potential of technological developments. This thesis is the outcome of my 

traineeship at the European Commission, and also merges my personal interest for both the arts and 

new technologies. In fact, initially I had decided to be a trainee at the Directorate General Education 

and Culture (DG EAC)
1
, the most suited for my degree in cultural management, but as soon as I 

heard of Europeana I ended up “investigating” at the DG Information Society and Media (DG 

INFSO)
2
 (the one in charge of the initiative).  

At the beginning of the year (2011), I read about the new Google’s Art Project, which was 

covered by all the media: this great initiative digitized the masterpieces of the most prominent 

museums around the globe, providing access worldwide to the major artworks, with “brushstroke 

level zooming” (45 thousand pixels resolution). A short time later, I came across another interesting 

project, also concerned with digitization: the European Digital Library, named Europeana. Even 

though “limited” to Europe in its geographical scope, and with a less amazing resolution than the 

Art Project, Europeana has a broader scope than (top)museums. As a matter of fact, its goal is to 

bring online and give access to all European cultural heritage (texts, images, video and 

sound/audio). Being a public project, Europeana is concerned with preserving and digitizing also 

less well-known works of art, which otherwise would not receive the attention of private investors. 

The two projects – Europeana and Google’s Art Project – could effectively complement 

each other, because of their different nature: it would be very interesting to study a possible 

partnership for Europeana to make use of the artworks already digitized at high quality by the Art 

Project (but this could be the subject of another research in my future studies…). Unfortunately, 

while Google’s Art Project does not seem to need extra publicity, I must admit that I probably 

would not know about Europeana, if it had not been for my internship at the Commission (and most 

of my colleagues at DG EAC were not aware of the project). 

                                                 

 
1
 http://ec.europa.eu/dgs/education_culture/index_en.htm  

2
 http://ec.europa.eu/dgs/information_society/index_en.htm  

http://ec.europa.eu/dgs/education_culture/index_en.htm
http://ec.europa.eu/dgs/information_society/index_en.htm
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While the word Europeana was unheard of by most people, the expression semantic 

technologies (which is capital for Europeana) had been heard many times, but was not totally 

understood by everybody yet, including myself. Therefore, I resolved to attempt to further 

comprehend the concept behind the expression semantic, with the patient help of professor Luca 

Roffia, teacher of the course Information Technology and Arts Organisations in the framework of 

my master programme. 

My research on Europeana started from the material available online; however, a personal 

contact with the people responsible for the initiative soon became crucial, because of my desire to 

produce a work of some usefulness for the project. Thanks to Mr Luca Martinelli, policy officer for 

the digital libraries at DG INFSO at the Commission, I was able to contact with Ms Jill Cousins, 

Director of the Europeana Foundation, who I met later on at the Foundation’s headquarters in the 

Hague. In the meanwhile, I became part of the Working Group (WG) of the Council of Content 

Providers and Aggregators (CCPA) on User Engagement, and I met its chair Mr Frans Hoving
3
 at 

the Netherland Institute for Heritage in Amsterdam, so as to fit my work in the context of 

Europeana’s on-going research. Finally, I had interviews with the Zeri Foundation
4
 (based in 

Bologna) and with Culturaitalia
5
 (based in Rome): by listening to the points of view of both a local 

content provider and a national aggregator, I tried to form a more complete picture of the different 

levels involved.  

A lot of material on Europeana and almost all its internal documentation is available online, 

which was really useful for my research and testifies that resources are shared and open for real; 

some of the documents are easy to read and designed for describing Europeana to potential partners 

in a clear way. Therefore, my thesis should have some special characteristics, if I was to give a 

personal contribution to the Europeana initiative.  

First of all, the wealth of information dispersed through the internet about Europeana has 

been gathered into this single piece of writing (it was not always easy to find for the user, unless 

going from one document to the other, link after link). Secondly, the assumption is that the reader is 

not necessarily supposed to know what the Semantic Web is or how a digital library works. 

Therefore, the expected audience for this thesis is not only a potential partner, but rather the general 

public: maybe amateurs and field professionals (teachers, students, curators) who might be 

interested in knowing more about the project and having an insight into its technical aspects.  

 

                                                 

 
3
 At the end of August 2011, Mr Hoving has been replaced as a chair for the WG on User Engagement by Ms Susan 

Hazan. 
4
 http://www.fondazionezeri.unibo.it/ita/6.1.asp  

5
 http://www.culturaitalia.it/pico/  

http://www.fondazionezeri.unibo.it/ita/6.1.asp
http://www.culturaitalia.it/pico/
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The first chapter gives them an overview of Europeana, by touching on all the main aspects 

of a digital library and describing the specificities of the European Digital Library. Throughout my 

thesis I embrace the idea that Europeana’s unique selling point is the context that it creates around 

each and every digital object by gathering them all together. This is technically possible by adopting 

a semantic approach to web technologies.  

In the second chapter I try to explain the basic concepts of the Semantic Web and I examine 

in more detail the technical aspects of the project. Rather than attempting to summarise what has 

been said and written on the topic by the specialists of informatics (very much indeed), I decided to 

take little for granted and use simple words and examples, with the hope of making some more 

people passionate about the potential of semantic technologies. I also provide some background on 

metadata for cultural heritage—including an overview of the development of different schemes in 

this field—and I describe the Europeana Semantic Elements (ESE), the metadata scheme adopted 

by Europeana. 

Finally, the third chapter deals with the main goal of the project, i.e. shifting to a model that 

enables integration with Linked Open Data (LOD): after aggregating content, facilitating 

knowledge exchange among the partners, and providing access to the digitized objects, Europeana 

is now working for the implementation of the Europeana Data Model (EDM). This ontology that 

has been developed to allow for a better representation of data in Europeana and on the Web, is thus 

described in the final chapter, together with some of the benefits of Linked Open Data (LOD). 

This work on Europeana is produced at a crucial moment in the development of the project. 

Many paragraphs had to be changed, as the situation previously described changed before the 

completion of the thesis. While this is quite demanding for completing an up-to-date work, it is also 

very exciting to see how the project evolved. In particular, the shift to a CC0 Public Domain license 

is a major change, which will most likely favour the implementation of the European Data Model. 
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Introduction 

 

 

 

 

 

Assume that I decide to write a paper on the representations of the Iris flower in the History 

of Art. Where can I start my research? Let’s google for instance “painters” and “iris”. I get 

6,300,000 results in 0,11 seconds. But my best hit is a collection of some paintings representing an 

iris, of which I will need to find the different authors. The following items are even less relevant 

(for example, I realize that there is a painter whose surname is Iris).  

Google’s algorithm cannot be blamed for this. The notorious search engine has efficiently 

performed its function of displaying all the pertaining documents available online on the issue.  

Apparently, no one before me has asked the search engine this same question. 

The problem is not how the information is retrieved through Google. It is how the 

information is digitally represented. Right now, the great majority of the World Wide Web (WWW) 

is still formed by an enormous amount of documents containing data. Since a couple of decades, 

Tim Berners Lee, the creator of the WWW, has advocated for a different structure of information. 

Information could be represented as raw data, which would be much more useful and could then 

take the form of countless documents according to the different needs and wishes.  

At present, knowledge is locked into predetermined shapes, into the configurations that have 

already been explored and fixed into a document, be it a text or another type of document. The 

familiar “http”, that we all have learnt by heart nowadays, can be more than the prefix for a material 

web page. It can also host an invisible data entity which bears all kind of information by means of 

relations to other data entries. 

The web could be data flowing into documents instead of data coming out from documents 

through search engines. Actually, the search engine itself is not the pillar of this conception. Even if 

the right research tool does not exist for a specific purpose, the right information is much easier to 

find once data are represented in the more convenient way. According to Tim Berners Lee, and to 

the advocates of the Semantic Web, the more convenient way is a representation of the relationships 

that ties together the different data entities.  

Clearly, to describe a relationship, or better a vast set of relationships, you need to use a 

language. For instance, you can say that the entity named “Van Gogh” is author of the entity named 

“Iris”. But you can also say that “Van Gogh” is creator of “Iris”. A human being would not be 

bothered by such a lexical ambiguity, but unfortunately the same does not apply to a calculator. The 
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proliferation of different encoding languages, which are suited for different fields of knowledge, 

makes it extremely difficult to search among the diverse sets of data which are available. These sets 

are often described through relationships, but employing different codes and languages. 

This is maybe one of the reasons that has prevented the Semantic Web from becoming 

reality over the past decades. Some is already saying that, considered the fast pace of evolution of 

technology, the notion of Semantic Web has already proven unsuccessful. However, it takes a long 

time and a huge coordination effort to give human knowledge a very consistent structure, a structure 

that allows a machine to easily find the right information.  

Europeana, the project described in this piece of writing, was created by the European Union 

with the aim of creating an Europe-wide dataset of different forms of digitized cultural heritage. It 

can facilitate the convergence of the diverse standards for describing cultural digital objects. 

Irrespective of the presence of a beautiful portal with a good search engine (which does exist), 

Europeana (as a community of research) can represent the steering agent that paves the way for a 

semantic articulation of information in the cultural heritage field. 
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1 Europeana 

 

 

 

 

 

 

1.1 A cross-domain, cross-border project 

 

Boundaries are breaking down. But which boundaries are we talking about? This statement 

is not new: national borders still exist, but certainly have become much easier to cross for people, 

objects and ideas. Globalisation sounds now (almost) like a buzzword, as we hear it with increasing 

frequency. If this process is pointed at more and more often, it is because it is happening at a 

progressively faster pace. The European integration has undoubtedly played a role in making 

national frontiers both more blurred and more permeable. A common European cultural heritage has 

often been highlighted, and the political authorities at the European level expressed the will to 

preserve it and make it accessible to all citizens. To this aim, the European Library
6
 was initiated 

with European funding and became an operational online service in 2005, providing free access to 

the resources of 48 national libraries of Europe in 35 languages. 

However, the process of dissolution of boundaries does not regard solely the borders among 

countries. The frontiers among the different cultural domains are also breaking down. Books, 

photos, videos and music are now enjoyed on the same screen and accessed from the same platform, 

be it a personal pc or an internet-capable mobile phone (or television).  

In addition, the distinction among the diverse forms of arts has become increasingly 

difficult: since many decades, a number of artists took the programmatic decision of mixing the 

various art-forms as much as possible, combining them into performances, bringing video art into 

museums, experimenting in between photography, painting and design, and so on. Finally, one can 

even argue that the diverse fields of arts and culture have never been separated one from the other. 

In fact, intertextuality is the keyword in this domain, if we believe that culture and its forms are 

texts that can be read in different ways. Each text, more or less overtly and more or less 

consciously, taps into the others, building bridges among the “audio”, the “visual” and the 

“performing”, but also with literature and history.  

                                                 

 
6
 http://www.theeuropeanlibrary.org/portal/organisation/about_us/aboutus_en.html (Retrieved on November 1, 2011) 

http://www.theeuropeanlibrary.org/portal/organisation/about_us/aboutus_en.html
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Of course, the two phenomena (i.e. the melting down of national and domain borders) are 

simultaneous, since different kinds of cultural materials can be accessed from different countries. 

This is the context in which Europeana, a cross-domain and cross-national digital library, was 

conceived and created. As a matter of fact, its portal shows the benefits of cross cultural domain 

interoperability on a pan-European level: a single interface gives access to metadata from libraries, 

museums, archives and audio-visual archives. According to Jill Cousins, Executive Director of the 

Europeana Foundation, 

 

Throughout history, progress is the result of the reworking and reinterpretation of ideas drawn from our cultural and 

scientific heritage. […] The promise of a ubiquitous, universal and open library is now within reach. [Strategic Plan 

2011-2015, p.4] 

 

 

1.2 Brief history of the project 

 

The idea of a European digital library was formally suggested for the first time in 2005 in a 

letter by six Heads of State (led by the French President Jacques Chirac) addressed to the European 

Council and Commission. Later on in the same year, the European Commission announced its 

strategy to support the project in the framework of the European Information Society i2010 policy. 

In July 2007, the thematic network EDLnet (funded by the Commission under the eContentplus 

programme) gathered various professionals from all around Europe to work on the core issues of 

the project. Europeana was launched as a proof of concept (with 2 million objects) in November 

2008 by Viviane Reding, European Commissioner for Information Society and Media; the 

European Council of Ministers welcomed it with the following words:  

 

Digitization and online accessibility are essential ways to highlight cultural and scientific heritage, to inspire the creation 

of new content and to encourage new online services to emerge. They help to democratize access and to develop the 

information society and the knowledge-based economy. [Strategic Plan 2011-2015, p.3] 

 

The launch of the prototype called the attention of an unexpectedly huge amount of users 

(around 10 million hits an hour), causing the collapse of the site. The episode gave evidence to the 

great potential of the initiative, together with the need for a very strong infrastructure. Since then, 

the organisation has worked to create an operational service and ingest a critical mass of data, 

which reached 10 million items in July 2010, and adds up to more than 19 million items today. 
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1.3 General description of the project 

 

In order to start talking about Europeana, it is probably a good idea to first define a digital 

library. According to Collier’s Business Planning for Digital Libraries – International Approaches, 

it can be described as 

 

A managed environment of multimedia materials in digital form, designed for the benefit of its user population, 

structured to facilitate access to its contents, and equipped with aids to navigate the global network. Its users and 

holdings may be totally distributed, but it is managed as a coherent whole. (Collier (Ed), 2010, p.14) 

 

Talking about materials in digital form, a distinction must be made between digitized items, 

or Digital Representation Object (DRO), and born digital items, or Digital Primary Object (DPO). 

The former refers to a digital representation of an analogue original in the real world—a Real 

Physical Object (RPO)—such as a painting or a building; the latter is a material which never existed 

in the physical world, and was created digital. This division has consequences in terms of 

management, especially concerning copyright issues or the selection of born digital content, which 

can reach an endless size. In any case, a digital library does not simply provide a catalogue, but it 

gives access to content, be it born digital or digitized. In this regard, Europeana differs from the 

European Library not only because it gives access to materials pertaining to different domains, but 

also because these resources are only digital and not bibliographical. 

To give a short introduction of Europeana, we will present its mission, while the next 

paragraphs will cover its funding, network structure (levels of aggregation), governance, content 

strategy, multilingualism and legal issues. Europeana’s mission is stated on its website
7
 as follows: 

 

Europeana.eu enables people to explore the digital resources of Europe’s museums, libraries, archives and audio-visual 

collections. It promotes discovery and networking opportunities in a multilingual space where users can engage, share 

and be inspired by the rich diversity of Europe’s cultural and scientific heritage.  

 

In addition to the provision of a cross-domain portal, Europeana’s statutes set the objectives 

of accelerating the digitization of new material and bringing together the items already digitized. 

The final aim is to give access to Europe’s entire digitized cultural heritage by 2025. Europeana 

does not store the full digital item – it does not work as a repository – but it only holds a central 

index of metadata to allow the semantic search. At the same time, it offers a Thumbnail (a small 

image preview) of the object described. This requires the existence of a repository and a website on 

                                                 

 
7
 http://www.europeana.eu/portal/aboutus.html (Retrieved on November 1, 2011) 

http://www.europeana.eu/portal/aboutus.html
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the content provider’s side. To visualise the object, e.g. to view the clip or read a book, the users 

can follow a link to the relevant page in the content provider’s data space. In Europeana’s terms, 

there is “a minimum click distance between the description and the object” [Aggregators’ 

Handbook, p.12].  

In other words, it does not hold either the born digital or the digitized object, but a Digital 

Surrogate Object (DSO). A DSO is a web resource which includes an identifier, a link to the 

content provider’s website, a description of the object in the form of metadata, licensing 

information, annotations, and representations of the surrogate (e.g. a landing webpage). Surrogates 

can be created at different levels: for example, a book can have DSO for the whole text, a chapter, a 

page or even smaller sections; the content provider identifies the minimal significant documentary 

object. 

The end user for Europeana.eu is identified under four market segments, characterised by 

different motivations and personas: personal interest (travellers, museum visitors, film lovers…), 

professional reasons (curators, archivists, designers), educational use (teachers, students…) and 

research (professors, academic teachers, university students…) [Content Development Strategy, 

p.12]. 

 

 

1.4 Funding 

 

Because it does not own the artefacts that can be searched on its website, Europeana has 

limited possibilities for commercial exploitation. Right now, the great majority of its income is 

provided by the European Commission’s funding. However, this source is secured only until 2015, 

therefore the organisation is studying the business model in order to develop new sources of 

funding. In the most recent document produced by a group of field experts (Comité des Sages) at 

the European Commission on the future of Europeana [The New Renaissance], partnerships with 

privates are highly encouraged, provided that they complement and do not substitute public 

investments. The Report estimates that circa 100 billion Euros will be necessary to make Europe’s 

entire cultural heritage available online. 

A number of affiliated projects are also funded by the European Union to aggregate 

digitized material and populate the Europeana portal: together, they form the Europeana Group. 

Finally, the national Ministries give a small share of funding. The costs related to the digitization 

of content are left to the providers and/or the Member States (MS), which can always apply for the 

European structural funds for digitization, especially when a cross-border dimension is evident, 

e.g. for a cross-border collection. In the Comité des Sages’ Report it is clarified that: 
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Given Europeana’s character as a common good, public funding should cover the largest part of Europeana’s operational 

costs, also after 2013. The funding of digitization and of Europeana should be seen as a package, where MS are broadly 

responsible for funding the digitization of their cultural heritage and creating national aggregators and where the funding 

of the Europeana portal should come predominantly from the budget of the European Union. [The New Renaissance, 

p.8] 

 

Figure 1 – Budget Europeana 2011-2015 

Source: Strategic Plan 2011-2015, p.20 

 

In Figure 1, “IT costs” cover the costs of hosting the service as well as software licenses. 
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Figure 2 – Cost allocation 

Source: Strategic Plan 2011-2015, p.21 

 

The Europeana Strategic Plan 2011-2015, sets four strategic tasks: 1. Aggregate content; 2. 

Facilitate knowledge transfer, innovation and advocacy in the cultural heritage sector; 3. Distribute 

cultural heritage to users; 4. Engage users in new ways of participating in cultural heritage. The 

percentage of the budget allocated to aggregating will gradually decrease until 2015 to allow a 

gradual increase in the percentage allocated to facilitating, distributing and especially engaging in 

the last years. These four tasks are also used to articulate the Europeana Business Plan 2011. 
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1.5 Aggregation 

 

To realize the integrated portal, Europeana works as an “aggregator of aggregators”, already 

coordinating more than 1,500 European institutions in 23 countries. In this paragraph, we will have 

a closer look at the structure of Europeana’s network. For Europeana, a content provider is “any 

organisation that provides digital content that is accessible via Europeana” [Aggregators’ 

Handbook, p.2]. Europeana only ingests (collects) and indexes the metadata, not the digital object. 

The technical explanation of metadata issues will be the subject of the second chapter; for now, we 

will content ourselves with defining metadata as “data about data”, i.e. information describing the 

digitized item. Considered the huge amount of cultural institutions scattered throughout Europe, and 

their specificities, Europeana is seeking cooperation with an intermediate level of content providers, 

i.e. the aggregators. An aggregator is “an organisation that collects metadata from a group of 

content providers and transmits them to Europeana” [Aggregators’ Handbook, p.2]. The aggregator 

standardizes the metadata from many different organisations to make it possible to ingest them into 

Europeana. In fact, the aggregator does not have to store the digital items, nor does it have to run a 

public portal; if this is the case, it is called dark aggregator (e.g. EuropeanaLocal)
8
. In addition, the 

aggregator promotes Europeana’s vision and standards among the content providers and represents 

a source of field-specific expertise for both Europeana and its contributors.  

On the other hand, being an aggregator entails a number of benefits. As we will see later on in 

this work, one of the main advantages for the aggregators (and the content providers) is to have 

their digital cultural items shown in context with hundreds of other cultural objects from around 

Europe. By juxtaposing related digitized materials, Europeana recreates virtual proximity among 

content that would otherwise be dispersed across distant European countries. 

 

The benefits come from a clever integration of these resources, where users get to use the content and tools of other 

services no matter where they started. [Content Development Strategy, p.5] 

 

At the same time, one more easily measurable advantage of being featured onto Europeana 

portal is to increase the institution’s visibility and to drive traffic to its website. Thanks to the 

multilingual interface, digitized objects can be searched in all European languages. Furthermore, 

aggregators become part of a network of experts of the domain of digital libraries where knowledge 

and best practices are shared and discussed. 

                                                 

 
8
 http://www.europeanalocal.eu/  

http://www.europeanalocal.eu/
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Figure 3 – Aggregators in the Europeana organisational model 

Source: Aggregators’ Handbook, p.3 

 

It is important to notice that this hierarchical structure simply represents the levels of 

aggregations and the flow of metadata. It is recognized by Europeana that, from the user’s point of 

view, Europeana and the aggregators’ portals all stand on an equal footing. They complement each 

other in the service offered to the end-users: 

  

Users will enter at any of the linked portals, none has supremacy, and is dependent on the users’ workflow and desires at 

the time. The aim is make the users’ journey and access to cultural and scientific information on the various 

aggregators’ portals as seamless as possible. [Content Strategy, p.11] 

 

 

1.5.1 Types of aggregators 

 

Aggregators can be grouped in different types, according to different criteria. If the 

geographical level of activity is considered, we can distinguish between: 

 

- European aggregators; for instance, the European Library is an organisation that gathers 

textual material at the European level. 

- National aggregators, that gather content from institutions scattered across their respective 

countries (and often have portals which are similar to Europeana in their remits); for 
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instance, Culturaitalia.it
9
 is the national portal for Italy. At present, there are 16 national 

aggregators in the EU, while they were just 12 in 2010 and 6 in 2009. 

- Regional aggregators; for example EuropeanaLocal
10

 was a project (ended in May 2011), 

designed to help Europeana going at the local level. 

 

As far as the scope of the activity is concerned, aggregators are divided into: 

 

- Thematic aggregators, gathering digitized content relevant for a specific topic; for instance, 

Judaica Europeana
11

 works to provide on-line access to content documenting the Jewish 

heritage in Europe. According to the last survey on aggregators [Aggregators Survey II], 

thematic aggregators represent around 33% of European aggregators. 

- Domain (or vertical) aggregators, collecting material which pertains to a particular field 

(sound archives, films, libraries, museums, television, archives, archaeology and 

architecture), at regional, national or international levels; for example, the European Film 

Gateway
12

 aggregates cinema-related material. According to the last aggregators survey, 

the most common domains are libraries, but also museums.  

- Cross-domain (or horizontal) aggregators, submitting data pertaining to different sectors 

(e.g. museums, libraries and archives); national aggregators often fall into this category. 

As April 2011, the majority of European aggregators are cross-domain. 

 

 

Figure 4 – Aggregator types 

Source: Aggregators’ Handbook, p.8 

                                                 

 
9
 http://www.culturaitalia.it/pico/ 

10
 http://www.europeanalocal.eu/  

11
 http://www.judaica-europeana.eu/  

12
 http://www.europeanfilmgateway.eu/  

http://www.culturaitalia.it/pico/
http://www.europeanalocal.eu/
http://www.judaica-europeana.eu/
http://www.europeanfilmgateway.eu/
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1.5.2 Routes to deliver content to Europeana 

 

When a new content provider contacts Europeana, its multimedia material is channelled to 

Europeana through a specific route: either through a national aggregator or a Europeana related 

project; alternatively, if there is no adequate aggregator, metadata is ingested directly by 

Europeana. The new institution is asked to describe the country, sector, geographical level and 

scope of its activity, so that Europeana can determine the best route in each case. 

 

 

Figure 5 – Who submits data to Europeana 

Source: Aggregators’ Handbook, p.7 

 

If a national aggregator is established, it usually represents the preferred route for a new 

institution to deliver content; for example, a local institution working in Italy would deliver its 

digital material to Culturaitalia.it. Sometimes, however, the organisation’s digital objects come 

only from its own collection and are strictly dependent on its sector-specific activities. For 

instance, the Cineteca di Bologna is an individual organisation (i.e. not an aggregator) and would 

probably be directed to the European Film Gateway (EFG), which is a vertical aggregator for the 

sector of cinema.  

In reality, it is not always easy to find the best aggregator for each institution: in many 

cases, more than one aggregator could be involved, and sometimes no one is appropriate. Joining 

multiple aggregators is discouraged by Europeana, as this practice could generate duplication of 

content (if persistent identifiers are not employed).  
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1.6 Governance 

 

Europeana is governed by the Europeana Foundation, which has its headquarters in The 

National Library of the Netherlands; it provides the legal framework for the governance of 

Europeana and is incorporated under Dutch law. It builds on the expertise and on the previous 

work of the European Library (also based in The National Library of the Netherlands). The 

Europeana Foundation is composed of the Council of Content Providers and Aggregators (CCPA), 

the Board of Participants and the Executive Committee. The latter is elected from the Board of 

Participants. 

 

Figure 6 – Structure of the Europeana Foundation 

Source: Aggregators’ Handbook, p.5 

 

The Board consists of professionals from the most prominent European museums, 

libraries, archives and audio-visual archives. Six board members are also elected by the CCPA to 

represent the point of view of the content providers and aggregators. 

The CCPA is formed by all institutions that contribute content to Europeana; its role is to 

advise the foundation on important decisions, reflecting consultation and debate among the 

content holders. Therefore, the Council can be defined as a pan-European forum; it has a plenary 

meeting every year.  

To investigate on relevant issues, it can form different thematic working groups (WGs). 

The members of the CCPA can sign up for the working groups, which are internally coordinated 

by a chair. For 2011, five working groups have been formed, and have been researching in the 

following areas: User Engagement, Financial/Sustainability, Ethical, Technical and Legal. Their 

reflections will be summarised in their final reports, to be delivered for the CCPA Plenary in 

December 2011.  

 



 

 

26 

1.7 Content 

 

Europeana content acquisition is based on a yearly strategy, which sets the main objectives 

and the means to achieve them. For example, reaching the threshold of 10 million items was one 

of the goals set in 2009, and has been reached in July 2010, with the so-called “Rhine release” of 

Europeana. 2011 saw the second operational release of the portal, called the “Danube Release”. Its 

aim was to provide sophisticated functionalities for Europeana (such as results translation, social 

media streams, improved virtual exhibitions, facets for licenses, statistics on content reuse…) for 

more than 15 million cultural and scientific heritage objects. In practice, this second release did 

not happen as a major release at one point of the year, but took place following a monthly 

schedule, in order to be structured as an integrated program.  

In addition to featuring a significant amount of content, Europeana is concerned with 

“diversity” issues in its content development strategy. Being sustained by public funding at the 

European level, it has the programmatic goal of covering the gaps in its content to ensure that all 

countries and cultures are represented in the portal.  

When Europeana first content strategy was delivered, in August 2009 [Content Strategy], 

nearly half of the content was coming from just one country (France), followed by 16% from 

Germany, while all other countries contributed 5% or less each. Moreover, almost 70% of the data 

came from just four aggregators. When the second strategy document was released at the end of 

2010, the situation had improved a little: also Germany, Sweden, Spain and Italy – in addition to 

France – had percentages of contribution between 9-13%; however, the countries providing less 

than 5% content were still almost half of the total list.  

 

 

Figure 7 – Content by country (November 30, 2010) 

Source: Content Development Strategy, p.7 
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It must be noted that this percentage is not weighted to take into account the size of the 

country. In fact, it is not an easy task to determine how much content each country should 

contribute: some of them are really small, while others – for a number of different reasons – host 

an impressive amount of cultural heritage. While it is not possible to fix an objective expected size 

of contribution for each country, though, it is evident that some is still underrepresented, 

considering the content available within its border (until November 2010, Greece has delivered 

just 1% of cultural heritage available through Europeana). 

A balanced representation is sought not only in terms of countries, but also among 

different types of objects and domains. Europeana distinguishes four types of content, namely 

texts, images, video and sound/audio. As 2009, the great majority of material (77%) was 

represented by images and 20% by texts. Videos and audio accounted for only 2.5% and 0.5% of 

the total respectively, and were therefore identified as types to prioritise in ingestion. In December 

2010, the ratio between text and image had improved from 1:6 to 1:2, while audio and video 

material still accounted for just 1% of total each. 

 

 

Figure 8 – Content by type (November 30, 2010) 

Source: Content Development Strategy, p.8 

 

Europeana identifies some themes, such as “travel & tourism”, “music” and “social life”, 

to present content and to give relevance to it. Decision making on how to prioritise content 

acquisition is based on five parameters in order to ensure clarity and transparency. These 

parameters are level of aggregation, potential partner in existing project, country of origin, type 

of content and themes, as shown by Figure 9. In the figure we read that when the third parameter 

is considered, priority is given to countries falling into “Tier 1”: this group comprises all the 

countries whose content in Europeana is inferior to 1% of the total.  
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Figure 9 – Parameters for content ingestion prioritization 

Source: Content Strategy, p.6 

 

Europeana does not digitize new content, but can proactively approach new institutions if 

they hold relevant material, or it can advise its providers on important missing pieces and content 

that would be desirable. It can also form new thematic collections if they are not already covered 

by partners. When I visited Europeana headquarters in The Hague in July 2011, an intern with a 

background in History was working to identify the most prominent masterpieces that are absent in 

the European portal and to take action to cover the gap. 

On the other hand, Europeana can decide not to harvest part of the content held by 

aggregators, if it is not considered to be in the scope of cultural heritage. For instance, in the last 

content strategy, we read that Driver (one of Europeana’s partners) 

 

[…] contains a lot of scientific data sets and theses. These do not fit with a heritage remit. Europeana will, therefore, not 

harvest all of Driver but provide links to access relevant portals for those that need such information. Creating direct 

access to the DRIVER content within Europeana could crowd out the content of the cultural institutions, so that a search 

on tulips would generate information on their cultivation, their markets, their botany, and their medicinal possibilities, 

but not bring up the paintings and chinaware of the museums or the tulip wars held in the archives. [Content 

Development Strategy, p.8] 

 

To conclude this paragraph about the content of Europeana, the following table provides a 

comprehensive picture of different aspects of the items that could be found in Europeana at the 

end of 2010. 
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1.8 Multilingualism 

 

Because of the international endeavour of Europeana (in its collection 36 different 

languages are used), multilingualism is an important factor to consider. On one side, multilingual 

access enables the users to access a wide set of digital objects while using their native language; 

on the other side, the institutions can expose their collections to a wider, world-wide, audience. 

Multilinguality aspects in digital libraries cover different aspects: data input and display, 

interface, controlled vocabulary and access to metadata issues (search level) and finally translation 

of results; a further level could be the translation of annotations and comments added by the users. 

Europeana is trying to manage multiple languages at the different levels. The search function 

supports different spellings in different languages; for instance, if you search for “where:Milan”, the 

results will also include items such as “Milano”, “Mailand” or “Milanas”. However, work is still in 

progress to allow a true multilingual search independent of the language of the searcher and the 

object description. For example, if the word “Michelange” is typed, 1,055 items show up, but when 

“Michelangelo” is used 3,050 objects are displayed! Concerning multilingualism of search results, 

translation is offered for the details of the item displayed. 

 

 

1.9 Legal Aspects 

 

When institutions submit data to Europeana they sign formal agreements, which until 

September 2011 used to be the Data Aggregator Agreement or the Data Provider Agreement. 

These documents cover only metadata, not the content: all legal aspects related to the digital 

object depend on the terms chosen by the content provider/aggregator that are displayed on its 

own website. A new agreement has recently been adopted, and will be the subject of Paragraph 

3.4.2 in the last chapter. 

The Data Aggregator Agreement is based on a “clean-hands model”, i.e. when working 

with an aggregator, Europeana does not sign agreements with all the institutions contributing data 

to that aggregator. The aggregator clears all rights with the individual organisations (using 

Europeana Content Provider Agreement if desired). At the same time, rights information is always 

requested as part of the metadata when new content is ingested. A challenge for Europeana will be 

further exploring intellectual property rights (IPR) issues, especially for access to 20
th

 and 21
st
 

century material – orphan works and right harmonization issues. 
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Europeana strongly supports a nurtured Public Domain, which is regarded as a 

precondition for economic and social well-being. In 2010, the Foundation expressed its position 

on the topic in a policy statement called the Public Domain Charter, where the Public Domain is 

defined as  

 

[…] all the knowledge and information – including books, pictures and audiovisual works – which does not have 

copyright protection and can be used without restriction […]  

The Public Domain is the raw material from which we make new knowledge and create new cultural works. […] New 

theories, inventions, cultural works and the like are indebted to the knowledge and creativity of previous centuries. 

[Public Domain Charter, p.3] 

 

The digitization of analogical works of art, together with the internet, has opened up 

surprising possibilities for accessing, sharing and reusing our cultural heritage. For this reason—

according to the Charter—the digitization effort (which is mainly conducted thanks to the 

taxpayers money) should not create new rights over the Public Domain Content. 

 

Works that are in the Public Domain in analogue form must remain freely available in digital form and digitization of 

such works must lead to increased access by the public instead of new restrictions. [Public Domain Charter, p.4] 

 

Indeed, many pieces of art are born because of personal mental associations and shifts of 

meaning. With reference to the Public Domain, Europeana has been described as part of a “cultural 

commonwealth”, rather than a huge information repository (Gradmann, 2010, p.8). 
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2 A Semantic Approach to Aggregate Meaning 

 

 

 

 

 

2.1 Much more than a Digital Library 

 

In the previous section, we described Europeana mainly by looking at the Europeana portal. 

This is one of the project’s main aspects, and probably the most advertised by official 

communication. However, it has been highlighted by several Europeana experts that Europeana is 

not just a digital library (Concordia, Gradmann, Siebinga, 2009). 

The Network of Excellence on Digital Libraries (DELOS)
1
 has defined a framework for 

understanding the relationships between the entities of a digital library environment. In the 

framework, a distinction is made between a Digital Library (DL), a Digital Library System (DLS), 

and a Digital Library Management System (DLMS). When a DL is considered, the focus is on the 

organisation or the collection, and on the services for the users. When talking about a DLS, the 

attention is on the software and the architecture underpinning the DL. Finally, a DLMS also 

considers  software, but a more generic one, incorporating both basic and advanced functionalities. 

In this perspective, when we use Europeana as a short expression for Europeana Digital 

Library, we view it as a collection of Digital Surrogate Objects (DSOs), and we are focusing on the 

portal: we are thinking at the DL level. At the same time, we shall not forget that the portal is just a 

web application making use of the Europeana Application Program Interface (API) in order to 

access the Europeana DL. In addition to giving access to the Europeana collection, the API also 

enables institutions to deliver content and build applications, tailoring Europeana functionalities to 

their own needs. Therefore, if we shift to the DLS perspective, we are considering the software for 

the core functionalities of the digital library. Finally, Europeana can be described as a DLMS—a 

management system—which provides additional functionalities (including those that are 

administrative in nature): it combines methodologies from different disciplines (content and 

metadata management, but also human-computer interaction) with the business logic. The 

functionalities supported by the Europeana DLMS can be grouped into five areas, which are 

represented in Figure 11. 

 

                                                 

 
1
 http://www.delos.info/  

http://www.delos.info/
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Figure 11 – API and DLMS functionalities 

Source: Concordia, Gradmann, & Siebinga, 2009, p.5 

 

First, Europeana captures and disseminates content; secondly, it manages digital objects, 

digital surrogate objects and their metadata; as we have already seen, it also offers discovery 

functionalities, such as indexing and searching; it includes functionalities for managing users, both 

individuals and institutions, separately and as groups; finally, it has an access area to both 

Europeana and external resources. Each of these five components is accessible through an API. In 

conclusion, even though the definition of Europeana as a portal is really self-explanatory, the most 

comprehensive description for the project is probably that of an open service platform providing the 

API, and fostering functional and technical data interoperability (Concordia, Gradmann, Siebinga, 

2009). Europeana can even be identified with the API itself since the service portal is based on it. 

By standardising and ingesting metadata from across different countries and domains, 

Europeana also retrieves materials linked to a country that resides outside its borders. Using a 

Europeana API, national aggregators can take Europeana metadata into their own portals, providing 

their users with many more digital objects about their country. Similarly, specific content that is 

relevant for certain audiences can be extracted by data suppliers on their own websites. 

 

Europeana […] is much more than a repository — and at same time much less than that: Europeana will not contain 

original digital objects (which will continue to be accessible at sites controlled by the rights owners exclusively). 

However, by creating rich surrogates as representations of these objects (including a pointer to the original) and by 

creating rich semantic context for these Europeana will create an added value that can be transferred back to the content 

providers using the API: data flows between content providers and Europeana should be seen as bidirectional! 

(Concordia, Gradmann, Siebinga, 2009, p.12) 

 

As recognized by Europeana’s experts, the API-based model for Europeana will prove to be 

successful once the main search engines on the Web start using Europeana API to retrieve and 

display cultural heritage from European countries. 
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Figure 12 – Europeana data flow 

Source: Concordia, 2009, slide 8 

 

 

2.1.1 Europeana added value: the semantic approach 

 

As for every project, it is important to be fully aware of what is the unique value of the 

specific product/service under examination. Therefore, we need to look at Europeana and ask 

ourselves what its unique selling point is or—to use a buzzword—what its added-value is. In the 

introduction, we compared a search using Europeana with a search using Google. Europeana 

enables us to use multiple criteria and therefore to “ask complicated questions” to the search engine. 

The query’s results are supposed to be more relevant with respect to other engines: Europeana’s 

metadata database comprises hundreds of institutions from all over Europe, whose materials would 

not otherwise be easily searchable with just one click.  

The added-value of Europeana, thus, is that information is retrieved as a piece of a large 

wealth of knowledge. Every digital object is displayed in context with other items that are somehow 

linked to it; the meaning of every object also lies in these links that frame it geographically and 

chronologically. As the scholar Stefan Gradmann suggests, knowledge is “information in context” 

(Gradmann, 2010). 

The current Europeana search engine offers four fields that can be used as criteria, i.e. 

creator, place, type/subject and date, which can be specified thanks to four key words. Typing 

“who:” followed by a name of an actor, author, architect, etc., will yield only results where the 

name is listed as creator; for example, searching for “who:Van Gogh” will narrow the results to Van 

Gogh's works, excluding photographs of the artist or documentaries about him and his work. 

“where:” is meant to look for items which were created or published in a specific place, or that 



 

 

35 

depict that place. For example, typing “where:Paris” will exclude items on people called Paris. 

“what:” can be followed by words such as “map” or “Art Nouveau”, referring to the type or the 

subject of the item. Finally, “when:” can be followed by a date or a period such as Medieval.
2
 

Once the first research has been performed, it can be further refined by additional criteria. 

The media type can be selected (image, text, video or sound), as well as the provider, the country of 

origin and the language, and also the date and the type of rights. By putting quotation marks (e.g. 

“art nouveau”) or by typing AND between the keywords (e.g. “art AND nouveau”), a search by 

phrase is also possible. Additionally, specific words can be excluded by typing NOT in capital 

letters (e.g. “Auguste NOT Renoir”).  

The new version of the portal (released in September 2011) supports enhanced 

functionalities, such as improved virtual exhibitions, and easier interaction among users through the 

blog, Facebook and other social media. The items can also be copied to other websites thanks to the 

“embed” function. Despite these improvements, one could argue that at present the effectiveness of 

Europeana’s search engine, far from outperforming Google, is still not even as effective as it: the 

material provided by the contributors, even if huge, is still very little compared to the impressive 

abundance of material dispersed through the Web. Furthermore the mechanism for retrieval still 

presents some discrepancies. For instance when you combine two criteria (e.g. author and title) at 

once you get a number of results, but if you search by title first and then refine your search by 

author as a second step, you might get a different number of results. In general, inconsistencies can 

be noticed across different types of searches using the same criteria. 

What, then, is the special characteristic of Europeana that makes it worthy of continuing to 

work on this project? In fact, the portal we are discussing is still a beta, provisional, version: it gives 

just an idea of how the final result might look. A more enlightening portal prototype can be found in 

the Thought Lab
3
, an area of the current Europeana platform that is used to experiment with new 

ideas and technologies. The new prototype is being developed mainly by the Free University of 

Amsterdam (MultimediaN project) and is based on the object representations of three institutions 

(Louvre, Rijksmuseum and the Netherland Institute for Art History—RKD). As the little icons in 

the bottom-right corner of the web page testify, all information in the prototype is expressed as RDF 

statements (we will see what this means very soon). First of all, once you start typing a term in this 

search engine, you get results as a dynamic contextual suggestion, i.e. divided by area such as 

artefact, collection, concept, location, person and other (Figure 13). The examples below are 

adapted to the needs of this thesis and are based on the examples provided by the Europeana White 

Paper 1 (Gradmann, 2010). 

                                                 

 
2
 http://www.europeana.eu/portal/usingeuropeana_search.html 

3
 http://eculture.cs.vu.nl/europeana/session/search (Retrieved September 15, 2011) 

http://www.europeana.eu/portal/usingeuropeana_search.html
http://eculture.cs.vu.nl/europeana/session/search
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Figure 13 – A research prototype of Europeana’s semantic search 

Source: http://eculture.cs.vu.nl/europeana/session/search (Retrieved September 1, 2011) 

 

If you choose to view the results divided by artefact, these are again sorted in a convenient 

way in: “works showing matching person”, “works showing concept”, “works titled”, “works with 

matching note”, … (Figure 14) 

 

 

Figure 14 – Iris: results for “artefact” 

Source: http://eculture.cs.vu.nl/europeana/session/search (Retrieved September 1, 2011) 

http://eculture.cs.vu.nl/europeana/session/search
http://eculture.cs.vu.nl/europeana/session/search
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More features are being developed such as a map that graphically represents the physical 

location of every item. A chart is also available that reports the number of hits per different criteria 

(e.g. by creator, by owner, by material, by technique, by period, etc.)  

Finally, once an item has been selected, the local view gives a description which places the 

object in a network of relationships that can be explored. From this window, users can go to works 

by the same author or of the same type (drawing, painting, engraving…). They can navigate to other 

representations of the subjects depicted or to other works of art created with the same material, and 

so on. This functionality is also available in the latest version of the Europeana portal, even though 

limited to the main fields (such as creator, place, type and date). Unfortunately, it is not always 

accurate, since the One-To-One principle (see Paragraph 2.4.2) is not applied and the elements 

(“tags”) used do not refer to a controlled vocabulary (see Paragraph 2.3.1). This functionality of the 

Thought Lab is shown in Figure 15, which is in Dutch because the website is intended as a 

demonstration and some features, such as the translation of results, are not yet supported.  

 

 

Figure 15 – Local view on Iris Susiana 

Source: http://eculture.cs.vu.nl/europeana/session/search (Retrieved September 1, 2011) 

 

What is even more interesting is that not only physical objects are stored and can be 

searched, but also more abstract entities such as techniques or subjects, like “flowers still life” 

(“bloemstilleven”), as shown in Figure 16, can be searched. This feature is starting to exploit the 

concept of the Semantic Web (SW) and the possibilities that it offers. In the next paragraph we will 

introduce the basic concepts of the Semantic Web, in order to provide the basis for understanding 

the technicalities of Europeana. 

http://eculture.cs.vu.nl/europeana/session/search
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Figure 16 – Local view of a concept 

Source: http://eculture.cs.vu.nl/europeana/session/search (Retrieved September 1, 2011) 

 

 

2.2 The concept of the Semantic Web 

 

The Semantic Web (SW) has been defined as an initiative to “provide a common framework 

that allows data to be shared and reused across application, enterprise and community boundaries”
4
. 

Once such a common framework is in place, information can be automatically processed to 

integrate data, provide a better resource discovery, and even reveal possible new relationships 

among data. 

To understand the Semantic Web, we first need to clearly define the main notions of the 

World Wide Web (The Web or the WWW) as we currently know it. The Web is an information 

space in which the items of interest, called resources, are identified by global identifiers named 

                                                 

 
4
 http://www.w3.org/RDF/FAQ 

http://eculture.cs.vu.nl/europeana/session/search
http://www.w3.org/RDF/FAQ
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Uniform Resource Identifiers (URIs). While Uniform Resource Locators (URLs, the most common 

type of URI) have become familiar as addresses for documents located on the WWW, URI provide 

a more generic way to identify entities that can be found in the real world. A data stream that 

encodes information about the state of a resource is known as representation. The people or 

software acting on the Web are defined as Web agents.  

Two expressions that are commonly used to highlight the difference between the current 

Web and the SW are “Web of Documents” versus “Web of Data”. The Web in its infancy era can 

be defined as a gigantic hypertext with a myriad of interlinked documents, i.e. web pages (a link is a 

direct connection between two resources).  However, it is essential “not to pre-aggregate 

information in fixed structures for basically static reuse” (Gradmann, 2010, p.9). If we connected 

individual pieces of data together, instead of interweaving already “aggregated” data, it would be 

much easier and useful to perform operations with these data. In this thesis, I use the terms 

“Semantic Web” and “Web of Data” interchangeably, even though some SW practitioners might 

have slightly different views on this issue. The expression Web of Data is used to refer to “a web of 

things in the world, described by data on the web” (Berners-Lee, Bizer, & Heath, 2009): 

 

On the Web that we use on a daily basis, URIs are used primarily to identify Web documents. They are identifiers that, 

when dereferenced
5
, return a human-readable Representation. However, on the Semantic Web, URIs are introduced to 

identify so-called real world entities, such as people or cars, or even abstract entities, such ideas or classes. Since these 

things are not documents, they have no Representation to indicate what these Resources mean. [ORE Primer] 

 

To sum up, in the Semantic Web, URIs can identify any kind of resource: in addition to Web 

pages, they can refer to people, events, or concepts. By means of an URI you can identify both a 

real thing, often existing outside of the WWW, and a Web document to describe the real thing. For 

instance, the Mona Lisa painting is described on a dedicated page on Wikipedia. I can dislike the 

description that I read on the web page, but I can still be an admirer of the real painting Mona Lisa. 

Thus, we are dealing with multiple URIs: one representing the painting (the real world object), one 

the Wikipedia page—or even many more pages, according to the number of documents describing 

the painting—and one for the Resource Description Framework (RDF) document describing the 

painting. The SW introduces the idea of a web document called an information resource that 

represents a non-information resource. Non-information resources have no representation 

themselves, but are described by another Resource to which they redirect web agents. The 

foundational data model of the Semantic Web is the RDF: 

                                                 

 
5
 To deference an URI means to retrieve a copy or representation of the resource identified by that URI using an internet 

protocol. The most common protocol is probably HTTP, a simple yet universal mechanism for retrieving resources, or 

description of resources. 
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The Resource Description Framework RDF allows users to describe both Web documents and concepts from the real 

world—people, organisations, topics, things—in a computer-processable way. Publishing such descriptions on the Web 

creates the Semantic Web. URIs (Uniform Resource Identifiers) are very important, providing both the core of the 

framework itself and the link between RDF and the Web. [Cool URIs] 

 

 

Figure 17 – Desired relationship between a resource and its representing documents, with examples 

Adapted from: Cool URIs 

 

Webpages are often encoded using the HTML (Hypertext Markup Language) markup 

language, which is mainly intended for human consumption. As a consequence, HTML is especially 

concerned with presentational issues, such as colour, font and size. On the other hand, RDF 

provides a framework for expressing information in a way that it is suitable not only for being 

displayed to people, but also for being processed and exchanged by applications. It acts as a 

common model, as a kind of glue to integrate data and knowledge across the Web, allowing for 

greater interoperability.  

Now, the problem is that the URI for the Mona Lisa’s Wikipedia page cannot be used to 

identify the real object (the painting). In fact, why should we identify the great painting with that 

specific web page, while probably other thematic websites devoted to the Mona Lisa exist? How 

shall we choose when multiple descriptions/representations are available or (worse) when none is 

available? It is evident that the URI for “Mona Lisa” cannot be (con)fused with the URI for an 

“encyclopaedic entry” or with the URI for a dedicated web page. 

At the same time, a second problem arises. We just said that the URIs of documents are not 

suitable for identifying real “things”, and that we’d rather have separate URIs for the objects 

themselves. So, starting from the URI for the thing, how can we know what are the URIs for the 

descriptive documents related to the real object? The proposed solutions to this second issue are of a 



 

 

41 

very technical nature
6
 and fall outside the scope of this thesis; however, it is important to raise the 

matter to give a picture of the complexity of the problem, and to highlight the differences between 

the diverse types of URIs. On the other hand, in order to have a general understanding of the 

functioning of the Semantic Web and of its applications in Europeana, we need to take a closer look 

at how the Resource Description Framework is structured.  

 

 

2.2.1 RDF and triples 

 

In the Web of Data, data should be related to each other just as documents are already 

related in the WWW; hence, it is fundamental to give a formal definition of the relations between 

the different resources. While the current hyperlinks connect one page to a target page, Semantic 

Web relationships can connect any two resources and the link is explicitly named (and thus 

described). RDF is one of the tools that enable a detailed characterisation of the different 

relationships, and of the resources which are linked. It enhances the linking structure of the WWW 

by using URIs to name not only the two ends of the link, but also the relationship between them. 

The Semantic Web should not be seen as a replacement of the current WWW, but rather its 

extension: RDF relationships can be defined incrementally to improve the efficiency of the 

contemporary Web. The Web of Data can be described as an additional layer interwoven with the 

classic document Web. 

The only syntactic construct of RDF is a statement called triple, consisting of a subject, a 

predicate and an object. To start making sense of this sentence, we will provide, from the very 

beginning, a concrete example taken from the field of works of art; this example will be maintained 

and enriched during the entire chapter, and will be used to understand the Europeana Data Model 

(EDM) in the third chapter. As we can see from Figure 18, an RDF statement can be represented as 

a graph, where a single edge (labelled with the predicate) is used to connect two nodes (circles), 

which represent the subject and the object. In other words, it describes a binary relationship 

between the subject and the object through the predicate.  

 

                                                 

 
6
 For a briefing on the main alternative solutions identified so far, you can refer to [Cool URIs], retrieved November 1, 

2011from http://www.w3.org/TR/cooluris/ 

http://www.w3.org/TR/cooluris/
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Subject Predicate Object 

MonaLisa hasCreator LeonardoDaVinci 

 

 

Figure 18 – Example of RDF triple and graph 

 

In order to give a shared meaning to RDF properties, so that relationships are univocally 

defined, each of them is assigned a specific URI. Therefore, every element of an RDF triple can be 

an RDF URI reference. Additionally, the object can also be an RDF literal, i.e. a character string 

(for example a number), which is not a resource with an assigned URI (and is represented with a 

rectangular shape in the RDF graph in Figure 19). Moreover, the subject and object can be blank 

nodes
7
, but for the sake of simplicity we will not consider these entities in this piece of writing. A 

non-literal RDF object of one RDF triple can be the RDF subject of another triple. Also, a subject 

can be described by more predicates at the same time. Figure 19 gives an example of a slightly 

more complex RDF graph. 
 

Subject Predicate Object 

MonaLisa hasCreator LeonardoDaVinci 

MonaLisa wasCreatedIn “1505” 

LeonardoDaVinci wasBornIn “1452” 

 

 

Figure 19 – Example of RDF triples and graph with multiple predicates and subjects 

 

Of course, the figures presented above are over-simplifications of RDF graphs: Mona Lisa 

has been written just as a value string, while we know that it stands for its URI. Therefore, we 

should rather employ the correspondent URI addresses (fictional): 

 

Figure 20 – Example of RDF triple and graph with URIs 

                                                 

 
7
 Blank nodes can be defined as unlabelled nodes used to represent concepts in a particular graph when an universal 

identifier is not needed. 
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In order to make graphs and documents more easily readable, short names are often 

associated with long strings of characters such as URI references to abbreviate them. In Extensible 

Markup Language (XML) documents, this process is called entity declaration and is performed at 

the beginning of the document: an XML processor, then, will replace the entity name with the 

corresponding string every time it encounters an instance of that entity. 

 

 

2.2.2 RDF and XML 

 

RDF triples can be written in many different ways, known as serialisations; one of the most 

common ones is the Extensible Markup Language (XML). Like HTML documents (i.e. web pages), 

XML documents contain text, consisting of plain text and markup in the form of tags (annotations). 

The tags are meant to specify what are the different pieces of content (elements) of the document to 

a processor. While HTML defines its set of tags and the structure in which they can appear, XML 

allows the creation of customised markup languages.  

On the other hand, even though XML enables users to add structure to their documents 

(allowing syntactic interoperability), it does not specify what the structure means (semantic 

interoperability remains a problem). It imposes no common interpretation of the data contained in 

the document: it is not possible to recognize a unit from a particular domain. Since RDF can be 

written using XML tags, it can be used to add meaning to XML. Its Subject-Predicate-Object 

structure provides natural semantic units because all objects are independent entities. Therefore, an 

RDF/XML serialisation has been defined to facilitate the exchange of RDF graphs on the Web. This 

has proven to be an effective way to describe the vast majority of information processed by 

machines. Even though we will not go into further detail about markup languages, we report in 

Figure 21 how the first example of triple used in this paragraph could be written in RDF/XML: 

 

<rdf:Description rdf:about=“http://example.org/MonaLisa”> 

<hasCreator rdf:resource=“http://example.org/LeonardoDaVinci”/> 

</rdf:Description> 

Figure 21 – (Simplified) example of RDF/XML based on Example 18 

 

The RDF statement is thus seen as a description of a subject (introduced by rdf:about) by 

means of a predicate (hasCreator) which has an object (introduced by rdf:resource). When an 

XML markup language is defined, a URI is also created for it, so that it has a namespace. A 

namespace is a way of identifying a part (space) of the Web that serves to define a specific set of 

names. These are called qualified names (or QNames) and can be used as tags. They are formed by 
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a prefix that identifies the namespace, followed by a colon, and finally the local name for the XML 

tag. For example, rdf:about is a QName composed of the local name about from the namespace 

rdf. Creating and declaring namespaces is essential, because it avoids any duplication and conflict 

of tag names and meanings. Two tags with the same spelling are not the same if they pertain to two 

different namespace URIs.  

In fact, the complete writing for the RDF/XML example above, would be: 

 

<?xml version=”1.0”?> 

<rdf:RDF 

xmlns:rdf=“http://www.w3.org/1999/02/22-rdf-syntax-ns#” 

xmlns:myterms=“http://example.org”> 

<rdf:Description 

rdf:about=“myterms:MonaLisa”> 

<myterms:hasCreator 

rdf:resource=“myterms:LeonardoDaVinci”/> 

</rdf:Description> 

</rdf:RDF> 

Figure 22 – Example of RDF/XML based on Example 18 

 

In this example, the first line is the XML declaration, which formally states that the 

following content is XML (and the version used). Line 2 begins an rdf:RDF element ending with 

the </rdf:RDF> in the last line: all the XML content in-between is used to represent RDF. Line 3 

declares the namespace, that is identified by the URI reference (or 

URIref) http://www.w3.org/1999/02/22-rdf-syntax-ns#, specifying that all tags prefixed 

with rdf: in the following XML content are part of this namespace. The fourth line is another 

namespace declaration indicating that the namespace URI reference 

http://www.example.org/terms/ is to be associated with the prefix myterms:. When we 

explained the structure of RDF triples, we said that relationships—and thus properties—are 

univocally defined by URIs, too. That is, URIs are not used to identify and define just the subject 

and the object, but also the predicate. In this example, the meaning of the property hasCreator is 

univocal because it can be mapped to the (fictional) namespace myterms.  

The SW can be defined as self-describing: when an application encounters data described 

with a new vocabulary, it can deference the URI that identifies the terms of that vocabulary and find 

their definitions. In the SW, the meaningful content of Web pages is structured so that software 

agents roaming from one page to another can better process data. If machines are able to 

“understand” data, rather than just display it, they can also perform very complicated tasks. For this 

reason, in the Semantic Web, information must be given a meaning that is well-defined by some 

http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/1999/02/22-rdf-syntax-ns
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vocabulary. Traditional knowledge representation systems usually have been centralised: everyone 

had to embrace exactly the same definition for common concepts. In the SW, anyone can publish 

vocabularies, which can in turn be linked by RDF triples connecting properties and classes (see next 

paragraph) in different vocabularies, so as to define mappings between related vocabularies. 

The SW will only be possible once further levels of interoperability have been established—

interoperability being the ability of different systems with diverse characteristics (in hardware, 

software, interfaces, etc.) to exchange data with minimal loss of content and functionalities. Within 

the field of cultural institutions, formed by the sub-domains of libraries, archives, audio-visual 

archives, museums, and so on, it would be very beneficial to have a common set of properties and 

classes (a vocabulary) to describe documents, and thus to record metadata. If such a model was in 

place, automated indexing of document-like networked objects could be easily achieved; 

information could be easily found and resource discovery tools on the Internet would be much more 

efficient. Realizing this model is the major goal of Europeana. 

 

 

2.2.3 From RDF to metadata elements sets 

 

To summarise, RDF provides a mechanism for adding structured annotations. How to 

understand the meaning, or semantics, of the vocabulary employed in these annotations, though, 

remains a problem. One solution for this is to fix a set of terms with a defined meaning to use in 

annotations. The drawbacks of this approach are that it is unlikely that the same set of terms will be 

adopted by all data providers, and that it takes a long time to introduce new terms with shared 

meanings.  

An alternative solution that foresees the introduction of new terms is the creation of an 

ontology, i.e. a model of one domain of the world. Rather than agreeing on the meaning of a set of 

terms, it defines a language that can be used to create new terms, for example by combining or 

restricting the existing vocabulary. In philosophy, an ontology is a theory about the nature of 

existence, of what kinds of things exist. In the SW, the term ontology is used with the meaning of 

conceptualization: for Artificial Intelligence (AI) and Semantic Web researchers the term designs a 

file that formally expresses constraints and logical relationships among resources.  

Ontologies offer solutions to terminology problems, resolving any possible confusion. A 

very simple ontology, for instance, can specify that the relationship hasAuthor is the same as the 

relationship hasCreator (by using the owl:sameAs property)
 8

. This will allow, say, an aggregator 

                                                 

 
8
 http://www.w3.org/TR/owl-features/  

http://www.w3.org/TR/owl-features/
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to collect metadata from two different providers which use different terms in their databases. It 

makes a processor a bit more intelligent by giving it explicit information that would be obvious to a 

human being due to his acquired knowledge of the world. 

Ontology is defined by means of the RDF Schema (RDFS) and the Web Ontology Language 

(OWL). They contain both informal definitions, i.e. documents that can be read by humans, and 

formal definitions, i.e. rules that can be used by processors to derive new facts from asserted ones 

and to detect inconsistencies. To better explain this, we can rapidly describe the difference between 

RDF and RDFS.  

 

RDF provides a way to express simple statements about resources, using named properties and values. However, RDF 

user communities also need the ability to define the vocabularies (terms) they intend to use in those statements, 

specifically, to indicate that they are describing specific kinds or classes of resources, and will use specific properties in 

describing those resources. [RDF Primer] 

 

The RDF Schema provides an extension to RDF and describes classes and properties as an 

RDF vocabulary, i.e. as a specialized set of RDF resources with their own special meanings. These 

resources have URIs starting with the prefix http://www.w3.org/2000/01/rdf-schema#, which 

is associated with the QName prefix rdfs: (and indicates the rdfs namespace). 

For example, an ontology could define the classes (i.e. the categories) painting, artwork 

and person, and the property creator. RDFS does not define these specific classes and properties, 

but instead provides the facilities to describe them, and to specify how classes and properties are 

supposed to be combined. By means of RDFS, resources which belong to specific classes can be 

defined as instances of those classes with the rdf:type property. To enrich the statements of the 

RDF examples in Figure 18 and Figure 19, we could state that: 

 

 

Figure 23 – Example
9
 of definition of a resource as instance of a class 

 

RDFS also gives the possibility to organise classes in a hierarchical way. This hierarchy is 

realized through the rdfs:subClassOf property; for example: 

 

 

                                                 

 
9
 Now we are aware of the existence of namespaces, and we can easily understand that in Figure 23 and Figure 24 

myterms: is again a fictional namespace. 

http://www.w3.org/2000/01/rdf-schema
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Figure 24 – Example of definition of a subclass in RDFS 

 

Thanks to this statement, an RDF software that is able to process the RDFS vocabulary 

would be able to infer that Mona Lisa is an artwork because it is an instance of the class painting. 

If we consider the consequences of this feature for a search engine, it means that we will be able to 

find a painting, even if we type the key word “artwork” (e.g. because we are doing a generic 

research of works of art produced by Da Vinci). This feature of RDF will be very important for 

interoperability and the future development of Europeana semantic architecture, as shown in the last 

chapter.  

The different types of resources that can be associated with a certain property are also 

specified by ranges and domains. For instance, the former ontology could formally declare (using 

the rdfs:range property) that when a resource is connected to the class painting by the creator 

property, the resource should belong to the class person. To summarise, ontologies express the 

meanings implicit in natural-language in a form that is usable for automatic processing. When a 

property is encountered, an application may use information (e.g. about the domains and ranges of 

the property) to make inferences (i.e. to discover new relationships based on the data and on some 

additional information in the form of an ontology or a set of rules). 

 

As a first step to understanding the semantics of annotations in the cultural field, Europeana 

adopted the first solution described at the beginning of this paragraph: it only defined a set of terms 

to describe the diverse objects that can be searched on its portal. However, the next step is the 

development of a complex model that enables data providers to specify the set of terms in order to 

tailor it to their particular needs. This shift is paramount to exploiting the full potential of the 

Semantic Web and of Linked Data. In the next paragraphs we will retrace the evolution of 

Europeana’s work in this domain, from the original chaos that pervaded the field of metadata for 

digital libraries to the recommended directions for the future. We will present the evolution from 

the Europeana Semantic Element (a metadata element set, i.e. the first approach described in this 

paragraph) to the Europeana Data Model (an ontology, i.e. the second approach). 
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2.3 Metadata in Digital Libraries 

 

While studying RDF/XML, we saw that statements can be used for recording metadata, 

which is a set of descriptive elements similar to a library card catalogue. In the first chapter we said 

that metadata can be described as “data about data”. In this section we try do give a more specific 

definition, focusing on digital libraries. In fact, digital libraries really depend on metadata for all 

operations. This is especially true for non-textual objects (e.g. images, audio and multimedia items) 

since performing a search based on the text contained in these objects is not possible. Stefan 

Gradmann, from the Berlin School of Library and Information Science, writes that metadata are 

“structured sets of statements on digital information objects which enable users to identify, manage 

and use such information objects” (Collier (Ed), 2010, p.157). In the library field, the term metadata 

used to be employed for all schemes of resource description, for both digital and non-digital objects.  

Metadata can refer to different characteristics of the object described: it can be descriptive, 

administrative or structural. Descriptive metadata includes statements for purposes such as 

discovery or identification; it can include fields such as “title”, “creator”, etc. One of the most 

common descriptive metadata frameworks for digital libraries is the Dublin Core Metadata Set 

(DC), but the Metadata Object Description Schema (MODS) is also popular and more detailed. 

Administrative metadata contains information on technical aspects (such as the file format or size), 

rights issues, and digital provenience (e.g. details on the object’s creation and the relevant events 

and actors in its lifespan). Some examples of technical metadata frameworks are the TEI (Text 

Encoding Initiative) or the MIX (Metadata for Images in XML) for images. Structural metadata 

describes the structure of compound objects, for instance how chapters are ordered to form a book. 

As a matter of fact, metadata (both for digital and non-digital objects) can describe objects at any 

level of aggregation (from individual photographs inside a book to a collection of books), according 

to metadata creators’ decisions. One framework to express structural metadata statements is the 

TEI.  

Metadata schemes (or schemata) are sets of elements designed for a particular goal, such as 

describing a specific kind of resource. The definition of the meaning of the elements is called the 

semantics of the scheme, while the value given to the element is called content. In addition to 

defining the elements and their semantics, metadata schemes can give specific rules for formulating 

or representing content (e.g. capitalization rules and controlled vocabularies that are allowed). They 

can also specify the syntax for encoding elements and content. If no such specification exists, the 

scheme is known as syntax independent.  

Of course metadata schemes vary a lot in granularity: the Dublin Core has just 15 core 

elements, while MARC 21 presents hundreds of fields and subfields. As we have just seen, different 
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schemes serve diverse needs and audiences. In order to tailor metadata to the needs of particular 

fields, extensions and application profiles can be used to modify standard schemes (also at the same 

time). Extensions make it possible to add particular elements to a scheme in order to describe 

resources of a specific subject or kind. Application profiles are subsets of a scheme implemented in 

a specific domain. They limit the number of elements to be used, narrow the definitions of elements 

in order to accurately describe particular kinds of resources and define the values that can be used in 

the different elements.  

Information using a specific metadata set of elements can be represented in any suitable 

language (e.g. using the <meta> tag inside HTML pages). XML is a standard syntax for expressing 

meta-data statements, too. As we have seen, it provides markup for documents and is expected to 

allow more flexibility than HTML. Standard Generalized Markup Language (SGML), a superset of 

HTML and XML, is another encoding technique and allows for a rich markup of documents. It 

introduces the concept of Document Type Definition (DTD), a set of tags and rules that describe the 

structure and elements of a document. Through DTD, SGML encourages markup consistency 

among similarly structured documents. 

At the same time, RDF is an ideal method to express metadata information (either with 

RDF/XML or not) because it enables simple Semantic Web inferencing operations. It also provides 

a mechanism for integrating different metadata schemes: multiple namespaces can be defined, and 

multiple elements from various schemes can be combined in one single resource description. Using 

RDFS for modelling vocabularies could represent a solution to the severe lack of interoperability 

among metadata standards, and this is the approach that is adopted by Europeana with the new 

Europeana Data Model (EDM), which is presented in the last chapter.  

 

 

2.3.1 Controlled vocabularies 

 

While metadata schemes identify and define the different elements used to describe digital 

information objects, how to fill these element fields opens up a number of additional debates. For 

this reason, before moving on to a presentation of the different schemes, we need to spend a few 

lines to introduce the main types of controlled vocabularies and their functions.  

Before the advent of the Internet, there could be a fair amount of disagreement among 

cataloguers over which form of a title or an author’s name should be considered to be authoritative. 

Differences among catalogues were unproblematic, as long as catalogues were internally consistent 

in each library. However, the need for shared standards and databases for controlled vocabularies 

was increasingly felt, and cooperative consortia such as the Online Computer Library Centre 
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(OCLC)
10

 were established. Actually, a simple mismatch in the expression used for referring to an 

author, due to different conventions or languages, can result in great confusion for automatic 

processing. For example, the terms “anonym”, “ανώνυμος” and “maître d’oeuvre inconnu” all 

convey the same concept, but are perceived as different entities by a calculator. Since we have 

multiple ways of describing concepts, drawing all of these terms under just one expression makes 

indexing and searching much more efficient.  

Databases require striking a balance between accuracy (results should be precise enough) 

and number of hits (which should be large enough to make the research successful). For very 

specific searches in which you know that you need to use precisely one term rather than one of its 

synonyms, free text search (as in Google search engine) works quite well. However, for more 

general searches, controlled vocabularies could be a better choice. In library and information 

sciences, controlled vocabularies are selected lists of terms used to tag documents (or works) so 

that they can be easily retrieved.  

The main kinds of controlled vocabularies used in libraries are subject headings, thesauri, 

and authority lists. The distinction between subject headings and thesauri is quite blurred. Usually, 

subject headings are broader in scope than thesauri (for example, they can describe a whole book). 

For instance, The Medical Subject Headings (MeSH)
11

 was developed by the United States National 

Library of Medicine to index journal articles and books in the life sciences.  

The use of an approved list is important for consistency, to ensure that all items on a 

particular subject are found under the same heading. For instance, a subject heading list might 

indicate that all works about cats should be assigned the subject “CATS”. This eliminates the risk of 

listing some works under “FELINES”: even if a book ‘s title is All About Felines, its subject 

heading will always be “CATS”. Thanks to subject headings, there is no need to imagine all the 

possible synonyms for the subject we are looking for: all works about it will be listed in just one 

place in the catalogue
12

. 

On the other hand, thesauri can be applied to very specific fields (e.g. the Canadian Art and 

Architecture Thesaurus)
13

 and are more complex than subject headings and authority lists. Subject 

headings are generally intended to apply index terms to documents. In reality, many subject 

headings can also serve as thesauri that facilitate users’ access to items that pertain to similar 

subject matters.  

                                                 

 
10

 http://www.oclc.org/us/en/default.htm 
11

 http://www.nlm.nih.gov/mesh/introduction.html 
12

 Example taken from http://www.loc.gov/marc/umb/um01to06.html#part1 
13

 http://www.pro.rcip-

chin.gc.ca/GetForumRecord.do?id=FORUM_23134&lang=en&type=su&ens=cnRsTGFuZz1lbiZydGxUeXBlPXN1 

http://www.oclc.org/us/en/default.htm
http://www.nlm.nih.gov/mesh/introduction.html
http://www.loc.gov/marc/umb/um01to06.html#part1
http://www.pro.rcip-chin.gc.ca/GetForumRecord.do?id=FORUM_23134&lang=en&type=su&ens=cnRsTGFuZz1lbiZydGxUeXBlPXN1
http://www.pro.rcip-chin.gc.ca/GetForumRecord.do?id=FORUM_23134&lang=en&type=su&ens=cnRsTGFuZz1lbiZydGxUeXBlPXN1


 

 

51 

An authority file is an index of authority records that governs the headings that can be used 

in the catalogue of a given library. It enables cataloguers to disambiguate items with similar 

headings (e.g. two authors who have published under the same name) and to collate materials that 

logically belong together (e.g. all versions of a work which appear under different titles). Authority 

records contain the version of the name chosen as the authorized form (the heading), the 

justification for why that particular form has been chosen and cross references, i.e. other forms of 

the name that might appear in the catalogue (either as see or see also references). If a user queries 

the catalogue under one of the alternative forms of the author's name of a given book, she will be 

redirected to the chosen heading.  

The Virtual International Authority File (VIAF)
14

 is a joint programme aimed at virtually 

combining the name authority files of the participating institutions (21 authority files at the end of 

2011) into one single authority file. By linking different names for the same person or organisation, 

VIAF allows variations in language and spelling in authorized forms and makes local versions of 

names available for searching. As a result, it facilitates researches across countries and languages, 

and plays a role in the emerging Semantic Web. 

Some of Europeana’s aggregators have defined their own thesauri to create the subject 

indexing schemes for their portals and facilitate searching. For instance, Culturaitalia.it, 

Europeana’s Italian aggregator, has developed its own thesaurus
15

, which also has an English 

version, and is available online. Since controlled vocabularies terms are usually “labels” written in 

one given language, information retrieval will be limited to that particular language, unless 

multiple controlled vocabularies are created for different languages. 

In the domain of Artificial Intelligence, thesauri are sometimes referred to as ontologies, 

since they also specify relationships of hierarchy, equivalency and association. The Simple 

Knowledge Organisation System (SKOS)
16

 is an ontology that expresses the structure and content 

of concept schemes like controlled vocabularies, including thesauri, subject headings, 

classification schemes, glossaries, etc. Many of these knowledge organisation systems have 

similar structures and are used in similar applications. SKOS is meant to capture this similarity 

and make it explicit, in order to enable data and technology sharing across different applications. 

The SKOS data model has a property to link concepts from different thesauri, in order to facilitate 

matching across different schemas. It provides a migration path for porting existing knowledge 

organisation systems to the Semantic Web, as well as an intuitive language for developing new 

interoperable knowledge organisation systems. 

                                                 

 
14

 http://viaf.org/ 
15

 http://www.culturaitalia.it/pico/thesaurus/4.2/thesaurus_4.2.0.skos.xml 
16

 http://www.w3.org/TR/skos-reference/ 

http://viaf.org/
http://www.culturaitalia.it/pico/thesaurus/4.2/thesaurus_4.2.0.skos.xml
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2.3.2 Metadata chaos 

 

When the first studies by EDLNet (one of Europeana’s partner projects) were first carried 

out in April 2009, content in Europeana was coming from 54 different cultural institutions, and 

already 15 different metadata formats were used (as represented in Figure 25).  

 

 

Figure 25 – Heterogeneity: records grouped by metadata format 

Source: Concordia, 2009, slide 22 

 

In April 2011, at the time of the last survey on European aggregators, the most common 

metadata standard identified was the Dublin Core (used by 26 aggregators out of the 43 who 

answered the questionnaire), sometimes associated with other metadata. ESE (the elements set 

developed by Europeana) was already used by a number of aggregators, as well as LIDO (see 

Paragraph 2.3.4). At the same time, 7 aggregators applied their own metadata schemas, tailored 

for their particular domains’ needs (for instance video archives have very specific requirements). 

Moreover, other metadata schemes were occasionally applied, such as METS, ISAD/ISAAR, 

MARC 21, MODS, ABCD, Darwin Core, ENRICH TEI P5 and PNDS-DCAP. If we consider that 

in this survey only quite large aggregators were interviewed, we can expect that at a lower level 

the diversity of metadata standards is exponential. Moreover, the widespread customisation of 

standards (which as a consequence are not standard anymore) has led to an even greater lack of 

interoperability, because all these standards present several differences in semantics and syntax.  
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2.3.3 Metadata review 

 

In this paragraph, we try to give a short overview of the most common metadata schemes 

in the cultural domain.  

 

The Dublin Core (DC)
17

 became an official ANSI/NISO standard in 2001 and in 2003 was 

issued as an international standards by the International Organisation for Standardization (ISO). It 

is currently the most popular metadata scheme for a variety of cultural institutions. The DC 

Metadata Element Set is a vocabulary of 15 elements used to describe resources, which are part of 

a larger set of metadata vocabularies and technical specifications (the DCMI Metadata Terms) by 

the Dublin Core Metadata Initiative (DCMI). The term “Dublin” derives from the city in Ohio 

where the first workshop to start the initiative was held in 1995. The term “Core” reminds us that 

the elements are generic and thus allow us to describe a broad set of resources. Actually, it was 

developed to define a few elements and some simple rules so that non-cataloguers could describe 

Web-based documents. Historically, there have been two views about DC: on the one side, the 

supporters of a minimalist view believe that DC’s semantics and syntax should remain simple and 

concise; on the other side, the supporters of a structuralist view promote the development of finer 

semantic distinctions and more extensibility for particular communities. The debates resulted in 

the distinction between Simple and Qualified Dublin Core. Qualifiers are used to narrow the scope 

of some elements or to specify the encoding scheme for element values. 

 

RESOURCE 

TITLE A name given to the resource. 

DESCRIPTION Description may include but is not limited to: an abstract, a table of contents, a graphical 

representation, or a free-text account of the resource. 

TYPE Recommended best practice is to use a controlled vocabulary such as the DCMI Type 

Vocabulary
18

. To describe the file format, physical medium, or dimensions of the resource, use the 

Format element. 

COVERAGE 

 

Spatial topic and spatial applicability may be a named place or a location specified by its 

geographic coordinates. A jurisdiction may be a named administrative entity or a geographic place 

to which the resource applies. Recommended best practice is to use a controlled vocabulary such as 

the Thesaurus of Geographic Names
19

. Temporal topic may be a named period, date, or date range. 

Where appropriate, named places or time periods can be used in preference to numeric identifiers 

such as sets of coordinates or date ranges. 
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 http://www.dublincore.org  
18

 http://dublincore.org/documents/dcmi-type-vocabulary/ 
19

 http://www.getty.edu/research/tools/vocabularies/tgn/ 

http://www.dublincore.org/
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SUBJECT Typically, the subject will be represented using keywords, key phrases, or classification codes. 

Recommended best practice is to use a controlled vocabulary. To describe the spatial or temporal 

topic of the resource, use the Coverage element.  

RELATIONSHIPS 

RELATION 

 

Recommended best practice is to identify the related resource by means of a string conforming to a 

formal identification system. Relationships may be expressed reciprocally (if the resources on both 

ends of the relationship are being described) or in one direction only, even when there is a 

refinement available to allow reciprocity. If text strings are used instead of identifying numbers, the 

reference should be appropriately specific. For instance, a formal bibliographic citation might be 

used to point users to a particular resource. 

SOURCE 

 

The described resource may be derived from the related resource in whole or in part. 

Recommended best practice is to identify the related resource by means of a string conforming to a 

formal identification system. In general, include information about a resource that is related 

intellectually to the described resource but does not fit easily into a Relation element, e.g. Image 

from page 54 of the 1922 edition of Romeo and Juliet 

INTELLECTUAL PROPERTIES 

CREATOR Examples of a Creator include a person, an organisation, or a service. Typically, the name of a 

Creator should be used to indicate the entity. 

CONTRIBUTOR Examples of a Contributor include a person, an organisation, or a service. Typically, the name of a 

Contributor should be used to indicate the entity. 

PUBLISHER Examples of a Publisher include a person, an organisation, or a service. Typically, the name of a 

Publisher should be used to indicate the entity. 

RIGHTS Typically, rights information includes a statement about various property rights associated with the 

resource, including intellectual property rights. 

IDENTIFICATION 

DATE Date may be used to express temporal information at any level of granularity. Recommended best 

practice is to use an encoding scheme, such as the W3CDTF
20

 profile of ISO 8601.  

FORMAT Examples of dimensions include size and duration. Recommended best practice is to use a 

controlled vocabulary such as the list of Internet Media Types
21

.  

IDENTIFIER Recommended best practice is to identify the resource by means of a string conforming to a formal 

identification system.  

LANGUAGE Recommended best practice is to use a controlled vocabulary such as RFC 4646
22

. 

 

Figure 26 – The 15 Dublin Core Elements
23

 

Adapted from: Roffia L., Lecture slides for Information Technology and Arts Organizations, University of Bologna 

 

All 15 DC elements are optional and repeatable. For example, “Date” is defined as a date 

associated with an event in the life cycle of the resource: qualifiers such as “created” can be used 

                                                 

 
20

 http://www.w3.org/TR/NOTE-datetime 
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 http://www.iana.org/assignments/media-types/ 
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 http://www.ietf.org/rfc/rfc4646.txt 
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 http://dublincore.org/documents/usageguide/elements.shtml; http://dublincore.org/documents/dcmi-terms/ 
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to refine the meaning of the element and multiple dates can be recorded. In DC, the use of 

controlled vocabularies (where applicable and appropriate, e.g. in the “Subject” field) and 

encoding schemes (to represent values such as date or time in a common way) is recommended, 

but not required.  

DC elements and DCMI terms can be used in combination with terms from other 

vocabularies for application profiles, following the DCMI Abstract Model (DCAM). The abstract 

model defines the nature of the components used, and how these are combined to form an 

information structure. The model helps to understand the types of descriptions being encoded and 

to realize cross-syntax translations because it is independent of a specific encoding syntax.  

 

The Machine Readable Cataloguing records (MARC)
24

 scheme was created to improve 

consistency in bibliographic records and thus help the user in retrieving related records together. 

MARC does not set its own rules, but is based on widely accepted cataloguing and thesauri 

conventions.  

When the Library of Congress devised the MARC bibliographic format in the 1960s, it was 

just beginning to use computers. In order to markup different kinds of information, it developed a 

system of numbers, letters and symbols as compact as possible in order to reduce storage space. For 

example, instead of using the terms “source” or “citation”, MARC 21 (a second version of the 

MARC format, developed in the 1970s) stores the tag “670” and “$a” to mark the two 

correspondent fields. In addition to bibliographic records (i.e. information about a book, serial, 

video-recording, etc.), MARC 21 also includes authority records (i.e. standardised forms for names, 

titles and subjects). MARC 21 has become one of the most common standards for library records. In 

fact, it is common to hear librarians speaking the so-called “MARCese”—a jargon using the most 

common MARC tags instead of the names of the fields (e.g. “100” instead of “author”). Since 1984, 

the US Library of Congress’ Network Development Office, a centre for library and information 

network standards and planning, includes MARC standard responsibilities. 

 

Nowadays, the usage of very concise tags to save storage space seems unnecessary. In 2002, 

the Library of Congress’ Network Development Office developed the Metadata Object Description 

Schema (MODS)
25

, a bibliographic elements set which uses language-based tags rather than 

symbols, and does not require the use of any specific cataloguing code. It is an XML schema 

including a subset of MARC fields: it supports both the creation of new description records and the 
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importation of selected data from existing MARC records. In general, MODS elements inherits the 

semantics of MARC and, like its predecessor, is especially suited for library applications. 

MODS, which is in its third version (released in June 2009), is intended to be used to 

complement other metadata formats (for example, it can be employed as an extension scheme to 

METS). One advantage of MODS is that it is at the same time richer than the Dublin Core and 

simpler and more user-friendly than the full MARC elements set. In fact, it can merge different data 

elements from MARC into one single element. A drawback of this characteristic is that an original 

MARC 21 record cannot always be properly converted back once converted to MODS.  

 

The Text Encoding Initiative (TEI)
26

 is an international effort started in 1994 to provide 

guidelines for marking up electronic texts (e.g. novels, poetry, etc.) with the main goal of 

supporting research in the humanities, social sciences and linguistics. The guidelines define 

encoding methods for machine-readable texts and specify a header portion embedded in the work 

which contains metadata about the resource. The bibliographic information of TEI is similar to that 

recorded in library cataloguing and can be mapped to and from MARC. TEI is defined as an SGML 

DTD (Document Type Definition). 

 

The development of the Metadata Encoding and Transmission Standards (METS)
27

 started 

in the framework of an American digitization project of major research libraries.  It was created in 

2001 under the sponsorship of the Digital Library Federation (DLF) and is supported by the Library 

of Congress. It is an XML schema aimed at expressing and putting together descriptive, 

administrative and structural metadata describing complex digital library items. METS was 

designed to provide a relatively easy format for digital repositories to share metadata about their 

objects. 

 

The Encoded Archival Description (EAD)
28

 is a non-proprietary encoding standard for 

machine readable finding aids such as inventories, registers, indexes and other documents created 

by archives, libraries and museums. Finding aids, an important tool for resource description in 

archives and special collections, differ from catalogue records because they are structured in a very 

hierarchical way and more explanatory (and thus much longer). For example, in a collection of the 

papers of an author there can be a long biography on that author.  
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The project was developed beginning in 1993 at the University of California—Berkley, with 

the goal of providing more information about an institution’s holdings than that which is supplied 

by traditional MARC records. EAD is especially popular in academic libraries, historical 

institutions and museums with large particular collections. It is maintained by the Library of 

Congress and the Society of American Archivists. Like TEI, EAD is defined as a SGML DTD, but 

the 2002 version provides support for both SGML and XML. 

 

The Categories for the Description of Works of Art (CDWA) are guidelines for describing 

works of art, architecture, groups of objects, and visual and textual surrogates. It was mainly funded 

by the Paul Getty Trust and developed by the Art and Information Task Force (AITF), which was 

formed in the early 1990s and comprised representatives of the different communities involved. Its 

aim was to identify vocabulary resources and descriptive practices to make data held in different 

systems more compatible and thus accessible. CDWA comprises 532 categories and sub-categories, 

of which a small subset is considered core, i.e. central to identifying and describing a work. 

 

The CIDOC Conceptual Reference Model (CRM)
29

 provides an ontology for describing the 

concepts and relationships of cultural heritage documentation. It represents a good practice of 

conceptual modelling. Being a formal ontology, the CRM represents a high level of abstraction or, 

in other words,  

 

[…] a simplified representation of how experts and laymen perceive reality, specifically the reality of cultural heritage, 

in terms of categories (classes) and relationships (properties). It is a common ground of understanding rather than an 

arbitrary convention and, as such, it is extensible and unlimited. This gives it its particular power to integrate 

information from disparate fields. (Doerr, 2007) 

 

These very characteristics of ontologies have been the same motivations that brought 

Europeana experts to develop the Europeana Data Model (EDM) as the successor of the Europeana 

Semantic Elements (ESE).  

CIDOC-CRM was possible thanks to a long activity of standards development carried out by 

the International Committee for Documentation (CIDOC) of the International Council of Museums 

(ICOM). Work on the CRM started in 1996, the first version was published in 1998 and in 2006 it 

became an official ISO standard (in contrast to CIDOC, ISO has the procedures and authority to 

declare valid editions of international recommendations). The CRM 5.0.2 version, released in May 

2011, covers the fields of hundreds of schemes and comprises 90 classes and sub-classes and 149 
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properties and sub-properties [CIDOC-CRM Definitions]; both classes and properties are organised 

in a hierarchical way.  

 

The Functional Requirements for Bibliographic Records (FRBR) is an initiative of the 

International Federation of Library Association and Institutions (IFLA), the international body 

representing the interests of library and information services, founded in Scotland in 1927. The 

FRBR goal was to produce a conceptual reference model, i.e. to define the functional requirements 

for bibliographic records. This was meant to respond to a need for “a shared understanding of what 

it is that the bibliographic record aims to provide information about, and what it is that we expect 

the record to achieve in terms of answering users’ needs” [FRBR]. Therefore, an IFLA Study Group 

committed to developing a framework that clearly identifies and defines the entities of interest to 

users of bibliographic records, their attributes and the kinds of relationships linking them. The first 

FRBR report was approved in 1997. 

FRBR cannot be considered a data model since its entities, attributes and relationships are 

very generic and abstract. For example, FRBR specifies that a bibliographic record should include 

an entity called “title”, but the exact meaning of this term is to be defined in the domain of 

cataloguing rules. In order to be implemented, FRBR needs to be translated into a data model and 

format, such as MARC.  

 

The FRBR-object oriented (FRBRoo) is a joint project of FRBR and CIDOC-CRM. The 

goal is to establish an ontology that captures the semantics of bibliographic and museum data in 

order to facilitate the exchange and integration of information between the two fields. The two 

communities committed to harmonizing their respective reference models in order to foster 

semantic interoperability between the documentation structures for libraries and museums. The first 

working group was formed in 2003 to express the FRBR model with concepts, tools and 

conventions from CIDOC-CRM, and to align the two models. The first draft of the model was 

produced in 2006, as an extension of CIDOC-CRM, and in 2008 the FRBRoo version 1.0 was 

released. 
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2.3.4 Exporting and harvesting metadata 

 

In order to foster interoperability, the Open Archive Initiative (OAI)
30

 provides an 

application-independent interoperability framework based on metadata harvesting. Participants in 

this framework can be of two types: data providers who expose their metadata to the OAI Protocol 

for Metadata Harvesting (PMH) and service providers, who make use of the metadata harvested via 

the OAI-PMH for building value-added services. In this framework, Europeana is clearly a service 

provider while aggregators can be both service and data providers (because they both collect 

metadata from their providers and submit them to Europeana in turn).  

All Europeana providers are asked to convert their native metadata to a common core set of 

elements and to expose it for harvesting. Service providers can subsequently collect (harvest) the 

metadata from repositories into a central index to allow cross-repository searching. Technically 

speaking, a harvester is a client application which can issue the OAI-PMH requests, while a 

repository is a network-accessible server which can process these requests. The OAI-PMH is the 

most common method used to export and ingest metadata in digital libraries. OAI-PMH is also the 

preferred method by Europeana. 

CDWA Lite
31

, an XML schema based on CDWA, is meant for institutions to easily encode 

core records for works of art and contribute them to union catalogues using the OAI-PMH (see 

below). 

Museum.dat
32

 is an XML schema based on CDWA Lite but with a broader focus than 

art—it applies to all kinds of object classes, from culture and technology to natural history. It is a 

harvesting format optimised for retrieval and publication. Museum.dat defines 23 elements of 

which only three are mandatory; it includes the concept of event, taken from CIDOC-CRM. 

Athena, one of Europeana’s partner projects, has developed another harvesting format for 

museums, called Lightweight Information Describing Objects (LIDO)
33

, which was launched in 

November 2010. This is the result of cooperation between different communities developing 

metadata standards for cultural heritage (CIDOC-CRM, CDWA Lite, Museum.dat and 

SPECTRUM XML Schema). LIDO defines 14 groups of information, but only three are 

mandatory; thus, it supports descriptive information for all kinds of (museum) objects. LIDO also 

supports multilingual portals, and includes indexing and display information in its schema. 
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2.4 Europeana Semantic Elements 

 

The Europeana Semantic Element Specification (ESE) is a metadata set based on the Dublin 

Core (DC): in addition to the 15 original DC metadata elements, it includes 13 terms coined 

specifically for Europeana.  

 

Source Element Element Refinement(s) 

DC title alternative 

DC creator  

DC subject  

DC description tableOfContents 

DC publisher  

DC contributor  

DC date created; issued 

DC type  

DC format extent; medium 

DC identifier  

DC source  

DC language  

DC relation isVersionOf; hasVersion; isReplacedBy; replaces; 

isRequiredBy; requires; isPartOf; hasPart; isReferencedBy; 

references; isFormatOf; hasFormat; conformsTo 

Europeana  isShownBy; isShownAt 

DC coverage spatial; temporal 

DC rights  

DC terms provenance  

Europeana country  

Europeana dataProvider  

Europeana language  

Europeana object  

Europeana provider  

Europeana rights  

Europeana type  

Europeana unstored  

Europeana uri  

Europeana usertag  

Europeana year  

 

Figure 27 – Europeana Semantic Elements (ESE) 

Adapted from: ESE, p.3 

 

Figure 27 presents the Europeana Semantic Elements, while Figure 28 shows an example of 

one ESE record. 
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ESE Field Value 

dc:identifier 02-Lemba-Lakkous-Lady.tif 

dc:title Stone figurine 

dc:subject Cyprus—Antiquities  

dc:description 

xml:lang=“en” 

Stone vessel from Choirokoitia with embossed decoration… 

dc:publisher Cyprus Archaeological Museum 

dc:type Image 

dc:format Image/tiff 

dcterms:temporal Mid 3rd millennium B.C. 

dc:rights Cyprus Archaeological Museum 

dc:title Λίθινο ειδώλιο 

dc:description Ëßèéíï åéäþëéï áðü ôç èÝóç ËÝìðá ... 

europeana:provider Cyprus Library 

europeana:type IMAGE 

europeana:rights http://creativecommons.org/licenses/by/3.0/nl/ 

europeana:dataProvider Cyprus Archaeological Museum 

europeana:isShownBy http://www.mcw.gov.cy/mcw/da/da.nsf/All/8308A7AB9CA6CB5EC22

574CC003FF5E1/$file/02-Lemba-Lakkous-Lady.jpg?OpenElement  

europeana:uri http://www.europeana.eu/resolve/record/00000/E2AAA3C6DF09F9FA

A6F951FC4C4A9CC80B5D4154 

europeana:country cyprus 

europeana:language gr 

 

Figure 28 – Sample Europeana ESE Record 

Adapted from: Europeana LOD Pilot, p.5 

 

The element Europeana:unstored is indexed for searching, even though its values are not 

displayed on the portal. It has been included to allow content providers to record important 

information when there is no other element in ESE suitable for it. At the same time, providers are 

encouraged not to map several fields with similar data in order to avoid distortion of the weighting. 

For example, the unstored element can be used to store the current location of the object if it 

cannot be mapped to other elements.  

Object locations often change, making standard URLs invalid. Since Europeana provides 

links to the digital objects on its partners’ websites, it requests web locations that do not change, i.e. 

Persistent Uniform Resource Locators (PURLs)
34

, which are also important to prevent duplication 

of content. This information is stored in the Europeana:isShownBy or Europeana:isShownAt 
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 PURLs (Persistent Uniform Resource Locators) are Web addresses that act as permanent identifiers in the face of a 

dynamic and changing Web infrastructure. Instead of resolving directly to Web resources, PURLs provide a level of 

indirection that allows the underlying Web addresses of resources to change over time without negatively affecting 

systems that depend on them. This capability provides continuity of references to network resources that may migrate 

from machine to machine for business, social or technical reasons. (http://purl.oclc.org/docs/index.html) 
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element. The former holds the URL that gives direct access to the digital object, when this is 

reasonably independent (e.g. when displayed with just short copyright information or minimal 

navigation tools). The latter links to the object in full information context if it is displayed with a 

header or banner on the provider’s website, or if it is only accessible by clicking another icon. 

Figure 29 provides an example to show the difference between these two elements. 

 

 

 

Figure 29 – Example of Europeana:isShownBy (on the left) vs. Europeana:isShownAt element (on the right) 

Source: http://www.nmm.ac.uk/collections/explore/object.cfm?ID=NAV1627 and 

http://www.museen-sh.de/eingabe/bilder/data/mitte/360/913.jpg (Retrieved on November 1, 2011) 

Adapted from: ESE Mapping, p.30-31 

 

It is mandatory that data submitters provide a link at least in one of the two elements; if a 

link is not available, the record will be excluded from the portal, since Europeana focuses on giving 

access to the objects in its collection. In case the partner’s identifier might change, Europeana keeps 

track of every ingested object into a persistent resolvable URI
35

, to guarantee correct working in a 

Semantic Web environment. For this purpose, the value in the Europeana:uri element is generated 

algorithmically based on an element in the source metadata that provides a unique identifier for 

each object in the system.  

Even though not all fields are mandatory, institutions are encouraged to provide as much 

information as possible, to improve the Europeana functionalities. 
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 A resolvable URI is a URI whose resource has at least one representation available via invoking HTTP GET on the 

URI. 
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Figure 30 – Who is responsible for providing the Europeana values 

Source: ESE Mapping, p.21 

 

To check for basic conformance with ESE Specification and validate XML instances of 

datasets before delivering them to Europeana, an ESE XML Schema is available, i.e. a XML 

representation of the Specification. Moreover, Europeana provides its partners with specific tools 

for submitting their material: the Content Checker Ingestor is the first tool to enter data in the 

Europeana test environment; then, the Content Checker Portal enables searching and browsing of 

the new content in a simulated Europeana portal for validation before final ingestion. 

 

 

2.4.1 Mapping 

 

Mapping is key for virtual collections where resources come from many different sources 

and should act as a whole, with a single search engine. All Europeana content providers have to 

map their metadata to the ESE format; in addition, they need to normalise the values in the 

mandatory metadata fields, so as to enable machine readability. When the Europeana prototype was 

first implemented, the mapping and normalisation was mainly carried out by the Europeana office 

and required a lot of manual work for writing the mapping rules. First of all, mapping files can 

seldom be reused: the same metadata elements tend to have different types of values according to 

the collection. Secondly, it is difficult to distinguish metadata elements for born digital objects, 
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digitized objects and real physical objects. Finally, the mapping of schemes with few elements to 

schemes with a greater granularity can be quite problematic. As a consequence, mapping and 

normalisation are increasingly being passed to Europeana data submitters (and for this reason a 

Mapping & Normalisation Guideline for the Europeana Prototype [ESE Mapping] has been 

produced). 

One example of normalisation can be the europeana:year element, which is usually 

generated from the dc:date value. This field stores values of four digit years, such as YYYY, and 

supports functionalities such as the Timeline.  

Some elements of DC and Europeana namespace have the same name, but different 

meanings. For example, the Europeana type field is used to map from the local type terminology to 

the four types of the Europeana portal (“TEXT”, “IMAGE”, “VIDEO” and “SOUND”). While all 

the objects must be classified as one of these types to support Europeana functionalities, the DC 

type is kept to allow for recording type of the item as described by the content holder, preferably 

employing the DC controlled vocabulary. In Figure 31, an example of mapping for Type is shown. 

While the Europeana Type Classification always shows one of the required four values, the 

dc:type includes more details, such as “photograph”, “postcard”, “periodical”, “book”, … 

 

 

Figure 31 – Examples of Type mapping spreadsheet 

Source: ESE Mapping, p.25 

 

 

2.4.2 The One-to-One Principle 

 

Compared to other metadata schemes, such as CRM-CIDOC, the ESE standard does not 

allow to easily record event data and to clearly specify relationships among resources (entities). It 

allows to describe a single resource, sometimes not in accordance to the so-called “One-to-One 
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Principle”, a long-standing practice within the Dublin Core and other cultural heritage metadata 

communities. This principle states that related but conceptually different entities, such as a painting 

and its digital representation, should be described by different metadata records. Mixing elements, 

be it for rights or date fields, can cause great confusion.  

One example of multiple entities with different descriptions is offered by the Zeri 

Foundation (in Bologna), one of the Europeana data providers. Federico Zeri was a great art scholar 

who collected an impressive amount of pictures of works of art. These pictures were later digitized 

by the Foundation to create a digital collection, and are now available through Europeana. In this 

case, three levels can be identified: the sculpture or the painting portrayed, the photograph, and the 

digital surrogate of the photograph. It is not easy to structure metadata so as to distinguish among 

the three entities, which of course have different creation dates, creators and rights. In the example 

of the photo of a painting by Michelangelo Buonarroti, the name of the painter appears in the title 

field in Europeana ESE, while the date field shows the period in which the photo was taken (1950-

1970).  

 

 

 

 

 

 

 

 

 

 

Figure 32 – Sample item in Europeana and the One-to-One Principle 

Source: http://www.europeana.eu 

 

While it is recognized that it is good practice to distinguish between “content” and “carrier”, 

it can be questionable whether all the fields in the two separate records (when they are divided 

following the One-to-One principle) have some relevance. For instance, it is uncertain if the person 

who digitized the image is of any importance to the end user; on the other hand, recording the 

creation date of the digitized item can be useful for future maintenance of the database. Finally, it 

must be noted that unfortunately not all databases and user interface systems are designed to link 

and display together separate but related records. 
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3 Opening New Links in Digital Cultural Heritage 

 

 

 

 

 

3.1 From ESE to EDM 

 

As introduced in the previous chapter, to realize Europeana two modelling approaches were 

possible. ESE followed the first approach: they represented a set of cross-domain properties, i.e. a 

relatively small set of common elements that would capture the features shared by all the objects in 

the collection. On the other hand, the Europeana Data Model (EDM) adopts the second approach: it 

is an ontology, i.e. a complete conceptualisation of the main notions about Cultural Heritage 

Objects (CHOs) that can accommodate data regardless of the provider’s original model.  

Europeana Semantic Elements were created as a first solution to interoperability issues: they 

represent the “lowest common denominator” [EDM Primer, p.4] among all the different standards 

of the diverse sectors involved in the project. ESE represented the precondition for launching the 

first prototype of Europeana at the end of 2008. However, ESE still present a number of problems 

and—paradoxically—have  somehow slowed down the transition to a “semantically richer” model. 

In fact, even though ESE have been defined “semantic” since the portal enables semantic searches, 

all metadata fields are meant for string values; as a consequence, the model is a flat one, with no 

possibility to link to other items or to contextual resources. Furthermore, ESE mix up metadata 

fields that pertain to different entities, as explained in the previous chapter. More generally, ESE’s 

major drawback is that original metadata is lost if it does not fit in the (not many) description 

elements. A model was hence sought that would still allow for interoperability, while preserving all 

original relevant metadata. While developing EDM, the following requirements and principles were 

set [EDM Primer, p.8]: 

 

1. Distinction between “real object” (e.g. painting) and digital representation (e.g. digital photo 

of the painting) 

2. Distinction between object and metadata record describing an object 

3. Multiple records for the same object should be allowed, containing potentially contradictory 

statements about an object 

4. Support for objects that are composed of other objects (e.g. books chapters and photos…) 

5. Compatibility with different abstraction levels of description 
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6. Possibility to specialize EDM metadata and vocabulary format 

7. Support for contextual resources, such as concepts from controlled vocabularies 

 

Additionally, it was decided that EDM should reuse existing models as much as possible, 

rather than creating a new one. The aim is to avoid any community specific standard, and to adopt a 

cross-domain framework to accommodate the wealth of diverse community standards for museums, 

archives, digital libraries, libraries and audio-visual archives. While the Web of Data allows 

arbitrary vocabulary to be used in parallel, it is usually recommended to employ well-known RDF 

vocabularies like SKOS, FOAF (Friend of A Friend)
36

, DC and OAI-ORE. As a consequence, a 

model using Semantic Web representation languages (RDF(S), OWL), has been chosen in order to 

allow the merging of different ontologies in the same description. Thanks to this data integration 

approach, common vocabularies can be used together, and mixed with data source-specific terms 

connected by mappings, if necessary. Assertions can be done that combine diverse vocabularies 

according to specific needs: EDM acts as a top-level ontology which integrates already established 

ontologies to enable rich and interoperable description.  

The challenge was to define semantic relationships to structure and access cultural 

information in a way that was quite specific, but at the same time abstract enough to cover 

thousands of more specialized relationships. Schemes like DC and CIDOC-CRM are very generic, 

but they do not sufficiently cover one another. To date, EDM is the most radical generalization of 

metadata for cultural heritage, and realizes a very high level of abstraction [EDM, p.7].  

 

 

Figure 33 – The EDM class hierarchy 

Source: EDM Definitions, p.5 
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Figure 33 shows the class hierarchy of EDM, using both brand-new classes and classes re-

used from other schemas. The classes in the white rectangles are re-used from other schemas (e.g. 

RDFS, SKOS, ORE), and the schema is indicated before the colon (remember namespaces in 

Paragraph 2.2.2). The classes introduced by EDM are shown in light grey rectangles, and are part of 

the namespace <http://www.europeana.eu/schemas/edm/>, which has the prefix edm (not 

shown in Figure 33 since it is the base namespace). 

EDM has a quite complex structure, but offers a number of advantages and it should 

transform Europeana from a closed (meta)data repository to an open information space (that we will 

better understand in Paragraph 3.3 and 3.4). Firstly, it makes a distinction between a real world 

object and its digital representations, and between the object and the metadata describing it. This 

feature, derived from the Object Reuse and Exchange framework (OAI-ORE) explained in the next 

paragraph, is especially important because it supports the coexistence of several descriptions for the 

same object, from alternative sources. This means that providers can mutually enrich their metadata, 

while the author of each metadata record is clearly stated. Also, metadata can be enriched by links 

to authority files and web-based thesauri held by third parties.  

 

 

3.2 Towards a modelling of objects as aggregations of resources 

 

As explained in Chapter 2, Dublin Core describes each single resource; the relationships 

among resources are not well specified, and the standard is not suitable for describing complex 

domains. Which system could then be employed to maintain the one-to-one principle while 

allowing for the description of complex models? 

One approach that provides a distinction between the real object, its digital representation, 

and the respective metadata, is the approach OAI-ORE, the Object Reuse and Exchange
37

 

framework from the Open Archives Initiative (OAI). More generally, this method was developed to 

enable the modelling of objects as aggregation of WWW resources. In the following lines, we will 

examine briefly the concept of Aggregation (sometimes called compound digital object), since it 

has been adopted for EDM.  

OAI-ORE is born as a solution to the lack of standards to define and describe the 

constituents of an aggregation on the Web, such as a website (a collection of linked pages) or a set 

of photos. We usually identify those aggregations with just one of their constituents, such as the 

URI of the first page (splash page) of a website or with the URI of the HTML page providing 
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access to a Flickr set of pictures. Also, the operations that we can perform with these composed 

entities are quite limited: in order to print or save a multiple page document, we need to repeat the 

command for each and every page. Hence, ORE introduces a new resource, called Aggregation, 

which represents the total of the other resources, and has its own URI, just as the individual 

resources that it encloses. The ore:Aggregation class is a conceptual construct, one of those 

resources of the Semantic Web that has no representation. Therefore, 

 

Following the Linked Data guidelines, another Resource is introduced to make information about the Aggregation 

available. This new Resource, named a Resource Map, has a URI and it has a machine-readable Representation that 

provides details about the Aggregation. In essence, a Resource Map expresses which Aggregation it describes […] and it 

lists the resources that are part of the Aggregation […]. But, a Resource Map can also express relationships and 

properties pertaining to all these Resources, as well as metadata pertaining to the Resource Map itself, e.g. who 

published it and when it was most recently modified […]. Resource Maps can be expressed in different formats 

including Atom XML, RDF/XML, RDFa, n3, turtle, and other RDF serialization formats. [Ore Primer] 

 

ORE also introduces the concept of Proxy, a resource that “stands for” an Aggregated 

Resource and that must be unique to an aggregation. Two triples are necessary in the Resource Map 

to assert the relationships of the proxy. The property ore:proxyFor connects the proxy to the 

aggregated resource that it represents, while the property ore:proxyIn links it to the aggregation. 

aggregations can be nested, i.e. an Aggregated Resource can itself be an aggregation. Finally, an 

Aggregated Resource of a given aggregation can also be part of another aggregation. 

 

 

 

 

 

 

 

 

Figure 34 – Example of ore:Proxy and ore:Aggregation 

 

ORE’s aggregation and proxy have been chosen by Europeana’s experts as two of the 

founding concepts of EDM. The role of these conceptual devices in the Model is explained in the 

next paragraph, which specifies how the above-mentioned requirements are fulfilled in EDM. 

 

 

ore:Proxy ore:Aggregation 

 
ore:aggregates

asBornIn 

ore:proxyFor 

edm:WebResource 

ore:proxyIn 
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3.2.1 Europeana Data Model 

 

Requirement 1: Distinction between “provided object” and digital representation 

As we anticipated, EDM draws on some of the concepts introduced by OAI-ORE, especially 

the concept of aggregation. This concept replaced the former notion of Digital Surrogate Object 

(DSO) because it can better capture the complexity of the relationships among different resources. 

In EDM a basic aggregation can be seen as a logical whole formed by the provided object (e.g. a 

physical painting, a book…), its metadata attributes and a set of accessible digital representations 

contributed by the providers. Each instance of ore:Aggregation is linked through the 

edm:aggregatesCHO property to one resource (edm:ProvidedCHO) that stands for the physical 

object provided (e.g. the painting of the Mona Lisa). Moreover, through the edm:hasView property, 

each ore:Aggregation is linked to at least one resource that digitally represents the object (e.g. a 

digital photo of the painting Mona Lisa). Each submission of an item to Europeana gives rise to the 

creation of the three above-mentioned entities (ore:Aggregation, edm:ProvidedCHO, 

edm:WebResource); all three can have corresponding metadata attached, leading to different and 

multiple metadata sections [EDM Mapping]. 

It is really important to have a view-independent resource, a central node for real objects 

that ties together all the related aggregations and their resources. In fact, users are not supposed to 

have knowledge about the different digital representations of the object (e.g. the photo of the Mona 

Lisa painting); they would rather start their search by looking for information about the real object 

(the Mona Lisa painting).  

 

 

 

Figure 35 – Provider’s aggregation and provided object 

Adapted from: EDM Primer, p.11 
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Requirement 2: Distinction between object and metadata record describing an object 

As opposed to ESE, EDM allows the recording of metadata for different entities. Metadata 

records attached to the aggregation describe the aggregation and not the real object: for example, 

dc:creator would give information on the author of the digital resource and of its description (e.g. 

the Direction des Musées de France). The aggregated web resource (e.g. the photo of the Mona Lisa 

painting), which is a digital view of the real object, could also have its own metadata (e.g. to store 

the date in which the photograph of the Mona Lisa was taken). In EDM, descriptive metadata for 

the provided item (the physical object) is not directly attached to the resource standing for the 

object. The proxy resource (introduced by OAI-ORE) comes into play again in order to enable a 

more accurate representation of metadata (see Figure 34). 

 

Requirement 3: Multiple records for the same object should be allowed, containing 

potentially contradictory statements about an object 

The proxy is used to allow the real object’s description (i.e. metadata about the provided 

item) and is specific to a given provider: it represents its point of view on the object. As a matter of 

fact, different providers may have different (sometimes conflicting) perspectives on one item. They 

might disagree on its author or, more frequently, use alternative names to record it. For example, the 

Louvre Museum might reckon that the Mona Lisa was painted in 1505 by “Vinci, Léonard de (dit)” 

while the Direction des Musées de France might maintain that it was realized in 1506 by “Léonard 

de Vinci”. It is important therefore that the two metadata sets are kept separate and that the 

provenance of the information is recorded. A proxy is connected to its resource by the 

ore:proxyFor property and to the provider’s aggregation by the ore:proxyIn property. When two 

providers have created a metadata record (i.e. two different proxies) for the same real object, as in 

our example, they will be linked to the same resource that represents the real object with the 

ore:proxyFor property.  

Similarly, specific aggregations will be created for each provider, when material is 

aggregated around the same real world Cultural Heritage Object: every time a data provider submits 

data to Europeana, a specific ore:Aggregation is created, which is its specific contribution for a 

real object. If we think about it, each institution indeed provide a different representation, with a 

particular resolution and file type (and a different URI!). On the other hand, an aggregation can 

have just one proxy because it has been generated by just one provider.  
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Figure 36 – Provider’s aggregation, provided object and proxies – complex case with two providers for the object 

Adapted from: EDM Primer, p.22 

 

Requirement 4: Support for objects that are composed of other objects 

EDM is able to support complex objects, which can be divided in their different hierarchical 

components, and the relationships among the diverse components can be made explicit. An example 

of this feature could be a book, where chapters, pages and illustrations can be managed both 

individually or as a whole.  

 

Requirement 5: Compatibility with different abstraction levels of description 

EDM is not meant to capture the diversity of all models, nor the full complexity of the most 

detailed ones. Its goal is to offer a limited set of properties and classes, to which more specialized 

constructs can be attached. It is expected that providers will submit descriptive metadata according 

to their specific level of interest. 

Mapping to a semantic interoperability core, though, is fundamental to ensure that also a 

general tool can make use of the information contained in specific properties. For example, the 

property ex1:historicalNote could be defined by an RDF statement using rdfs:subPropertyOf 

(see Requirement 6) as specialisation of dcterms:description. In other words, the intent is to 
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keep data expressed as precisely as possible, and use mapping to create an interoperable level. The 

coexistence of the generic and the specific level guarantees the possibility to search using a generic 

index, while displaying the information with fine-grained descriptions. The CIDOC working groups 

created a first draft of a mapping from CRM-FRBRoo to EDM (and the Dublin Core properties it 

reuses) in a graphical form
38

. 

 

Requirement 6: Possibility to specialize EDM metadata and vocabulary format 

The possibility to specify existing models, and to be specified itself by contributors if 

desired, is another important characteristic of EDM. This means that for every property, new sub-

properties can be defined, to better refine the model. For example, edm:aggregatesCHO and 

edm:hasView are sub-properties of ore:aggregates, and a ore:aggregates statement can 

therefore be inferred every time one of its sub-properties is applied. In other words, RDF allows for 

declaring subsumption between properties: if the predicate rdfs:subPropertyOf is used, this 

implies that the object of the statement can be seen as a broader term. This RDF feature exploited 

by EDM is fundamental to integrate particular community schemas with more generic ones. 

In EDM, Dublin Core (DC) is employed in the statements describing the objects (the latest 

version of DCMI Metadata Terms is used), and the standard is specified with RDF. Keeping DC as 

part of EDM provides multiple advantages. Firstly, it gives compatibility with ESE, which—as we 

know—were also built on DC. Additionally, due to the wide implementation of DC metadata, it 

further increases compatibility and the possibilities for applications to reuse the information 

recorded. At the same time, dcterms properties can be specialized by the providers. In order to 

capture the intended semantic of metadata fields, core metadata standards, such as DC or ESE, are 

key and allow interoperability. 

 

Requirement 7: Support for contextual resources, such as concepts from controlled 

vocabularies 

Having multiple proxies to record many metadata sets offer another advantage: Europeana 

itself can add its own view on the object. Europeana has its own proxy in the model, to which new 

data are attached: both data produced in the ingestion process for normalization purposes and 

semantically enriched data. Instead of using simple strings in the metadata fields, as it is generally 

the case when data are submitted by providers, Europeana can update the metadata information with 

links to full-fledge resources, like authority files for persons and thesauri for subjects. This is well 

explained in the RDF Primer document, commenting on the previous figure: 
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The Joconde database provides for this painting one single string value as the creator: "Leonardo di ser Piero 

da Vinci; Vinci, dit Léonard de (dit)". This is valuable, but there is no direct way to know for 

instance that an artist who was born in Italy and who died in France created this painting. This can be enhanced, at the 

Europeana level, by creating an explicit link between Mona Lisa and a carefully curated resource that stands for 

Leonardo as a person, and provides much more information about him: the VIAF authority record for Leonardo, 

identified by http://viaf.org/24604287. [EDM Primer, p.14] 

 

In other words, instead of simply providing the text string “Leonardo da Vinci” as 

dc:creator, an instance of an edm:Agent class could be created using the URI (or local identifier) 

for the painter from an authority file. Thanks to the VIAF, alternatives could be used for a creator’s 

name when performing queries (see the metadata produced by Europeana in Figure 37).  

 

 

 

Figure 37 – Europeana Aggregation – complex case with two providers for the object 

Adapted from: EDM Primer, p.25 

http://viaf.org/24604287
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Furthermore, full-fledge resource connected to the objects can in turn be linked to related 

rich data entities. The instances of EDM classes for agent, spatial, temporal or conceptual resources 

can be used to keep data about those resources (e.g. about a painting’s author or period) separate 

from the data about the Cultural Heritage Object (e.g. about the painting itself). This feature allows 

EDM to bring in more knowledge and to enhance the access to the objects (for example, objects 

created by connected artists could be related). 

This is technically possible because Europeana, too, can create its own aggregation and 

proxy for the object: edm:EuropeanaAggregation, a specific subclass of ore:Aggregation, is 

used for this purpose. Furthermore, this enables Europeana to have its own access restrictions, 

Intellectual Property Rights (IPRs), etc. Every instance of edm:EuropeanaAggregation ties 

together aggregations about the same object from different providers, and hence bundles digital 

resources together in a meaningful way. Figure 37 gives an example of the ability of EDM to 

represent complex relationships. 

 

 

3.2.2 Object-centric and event-centric approach 

 

The two main approaches used for metadata are the object-centric and event-centric approach. 

The former is based on the object, which is linked to a number of features that describe it. This is 

the approach adopted by DC and by most practices employing this metadata set, including ESE. 

Since the mid ‘90s, several communities world-wide started to use historical events instead of 

objects as the focus of the description. Even though this approach can significantly increase the size 

of the metadata, it has proved to be very effective. It offers more detail on the provenance and 

histories of the items and also allows, for example, retrieving objects which are related through a 

common history. Historical events in which objects have been involved are used to mediate 

relationships among things, people, time and space. A well-known approach adopting an event-

centric approach is CIDOC-CRM [EDM Primer, p.15]. 

EDM allows representing metadata following both approaches. Object-centric metadata can 

be transformed in event-centric metadata and the opposite, with a certain loss of detail in the second 

case; the two approaches can also coexist for the same object. Actually, thanks to the RDF 

approach, any kind of network could be attached to an object in EDM, even a “place-centric” one, if 

deemed appropriate [EDM Primer, p.17]. 

The relationship edm:hasMet, specializing the property edm:isRelatedTo, is an effective 

innovation of EDM, bridging elegantly the two approaches. It can be used to relate an object 

(represented in EDM by a proxy) to any entity (person, place) that took part in the same events as 
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the object. For instance, many properties—such as dc:creator, dc:publisher or dc:date—can 

be seen as sub-properties of edm:hasMet, which allows for very broad queries on historical 

relationships. 

 

 

 

Figure 38 – An object-centric description in EDM 

Source: EDM Primer, p.19 

 

 

 

 

Figure 39 – An event-centric description in EDM 

Source: EDM Primer, p.20 

 

In the event-centric representation, the class edm:Event is used: different places and actors 

are related to one object via the events they participated in. Events are the hubs that connect the 

object (always through the proxy) to all the entities directly connected to it in the object-centric 

approach. To describe an event, three properties are employed: edm:wasPresentAt defines the 

relation with a resource that was involved in the event; edm:happenedAt and edm:occuredAt link 
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the event respectively to the place and time span of occurrence. In the example presented in Figure 

39, two events are employed, one for the creation (000PE025604-c) and the other for the acquisition 

of the painting (000PE025604-a). 

In fact, it is likely that Europeana will continue asking to all its providers—even those 

employing an event-centric approach—to submit a core object-centric description. This is meant to 

ensure compatibility between EDM and ESE and indexing for basic search functionalities. At the 

same time, the possibility of adopting the event-centric approach in EDM is an important choice 

that permits to accommodate rich and wide-spread event-centric standards, such as CIDOC-CRM 

and LIDO. 

 

 

3.2.3 EDM implementation 

 

EDM is a proposal for structuring in a richer way the data ingested by Europeana (and is 

still under development). Before, during and after its implementation, data compliant with ESE will 

still be accepted. Since EDM and ESE are compatible, providers do not have to resubmit their 

metadata, unless they want to enrich it by using EDM. Europeana will assign URIs for its own 

proxies and for the aggregations that do not have a URI yet. EDM also exploits OAI-ORE’s 

resource maps (see Paragraph 3.2) to record and communicate meta-level information about the 

data published, such as licensing and provenance data. 

Europeana gathers digital objects from many different cultural heritage institutions, which 

can be grouped in archives, audio-visual archives, libraries and museums. In order to test how well 

the standards of the diverse communities could be mapped to EDM, typical samples of data from 

each type of provider were gathered. In spite of different detail issues, the results were very 

positive: EDM proved to be robust, and flexible enough to accommodate community-specific 

classes and properties through specialisations. 

In order to implement the model, only a subset of EDM classes and properties were selected. 

The core classes that were selected to be taken forward to a first implementation are 

edm:ProvidedCHO, edm:WebResource, and ore:Aggregation. Additionally, the contextual classes 

edm:Agent, edm:Place, edm:TimeSpan, and skos:Concept were retained in order to support queries 

using the keywords “who”, “where”, “when” and “what”. 

ESE properties can of course be mapped to EDM, as specified in the EDM definitions 

[EDM Definitions] and mapping guidelines [EDM Mapping]: metadata from ESE are distributed 

over various EDM entities and new entities are created. In EDM, ESE elements are seen as RDF 

properties, with a specific domain and range and are embedded in the model through a set of sub-
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property links. Unfortunately, the mapping to ESE is not an easy task, since the one-to-one mapping 

principle does not apply to ESE (metadata about the original object and its web representations are 

all grouped in the same element set), while EDM enforces the separation of data about the different 

entities. Europeana providers had frequently deviated from ESE mapping guidelines, and values 

describing the real object and its digital representation were often mixed up. Now a default mapping 

is needed because it is too lengthy to decide on a case-by-case basis which is the right entity for a 

given element from the existing records. This might result in inconsistencies, which should be 

checked and possibly settled by the individual content providers. Since October 2011, a EDM XML 

Schema for the first implementation of EDM is also available among the technical documents 

published online
39

 for Europeana providers. 

Despite the problems of re-contextualising each element in the more structured framework 

of EDM, the mapping of ESE into EDM offers the possibility of performing a process of data 

enrichment and semantic enrichment. As a first step, data enrichment is carried out, meaning that 

the values of the collected metadata are transformed and harmonised from the lexical point of view 

to enhance their quality. Furthermore, as we have seen, ESE or DC properties used with string 

values do not take advantage of the potential of the Semantic Web. ESE records were flat lists of 

property values, while EDM has the potential of creating a complex network of resources. Metadata 

need to go through a process of semantic enrichment carried out by Europeana, as explained in the 

following paragraph. All normalised and enriched values are stored in separate fields or 

aggregations, next to the original record. 

However, these networks can become quite intricate and Europeana’s technical experts 

themselves acknowledge that proxies are quite counter-intuitive devices used by Semantic Web 

practitioners [Europeana LOD Pilot, p.100]. In fact, ore:Proxy is not considered in the EDM 

mapping guidelines: providers do not have to take it into account, since it can be created within 

Europeana. In any case, the staff of the institutions that provide metadata about their collections 

might need additional technical assistance in the future, if they want to convert their descriptions 

from ESE to EDM. In general, the shift to EDM will very likely increase the workload for 

Europeana (and subsequently the costs of the project), but it is seen as a fundamental step for the 

future of the initiative.  
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3.3 The semantic layer 

 

In Chapter 2, we claimed that the added value of Europeana is its semantic 

contextualisation. At this point the time has come to see how this contextualisation is technically 

realized. In 2009, when the works to develop a model of the structure of Europeana information 

space started, the technical experts produced a sketch like the one in Figure 40.  

 

 

Figure 40 – Digital Surrogate Object (DSO) 

Source: Concordia, 2009, slide 13 

 

The approach of distinguishing between physical objects and their digital surrogates was 

necessary to elaborate models that account for the complexity of the relationships in digital 

collections. Later on (in 2010), the representation in Figure 40 was refined to capitalize on the 

concept of aggregation introduced by the OAI-ORE initiative. In Figure 41 and Figure 42, the 

circles in light blue represent an aggregation and a proxy in Europeana: they are embedded in a 

cloud of data. Now we know that any object of interest in the Semantic Web can be a resource 
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identified by an URI; this can apply to Cultural Heritage Objects and also contextualization entities 

like people, places and concepts. In Figure 41 and Figure 42, the orange circles are physical entities 

or digital resources on the provider’s website, while the violet circles are semantic resources, i.e. 

nodes of a semantic network (abstract concepts or reference entities such as people, places and 

periods in time).  

 

Figure 41 – Simplified Europeana object representation 

Source: Gradmann, 2010, p.11 

 

This semantic network providing context to the Europeana collection can be regarded as a 

separate layer as represented in Figure 42.  

 

 

 

Figure 42– Europeana data levels 

Source: Gradmann, 2010, p.10 
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As a matter of fact, URIs can be used to connect the Europeana information space with the 

information space of other authorities, so that additional knowledge can be collected. RDF links 

between URIs enable users to navigate from a data item within one source to related items 

pertaining to other sources. In other words, the triples of RDF form webs of information about 

related things. The links to contextualisation resources can point to the current WWW or to Linked 

Open Data (which will be explained in detail in the next paragraph). They could also be authority 

files produced in the content provider’s production environment; in this case, they should be 

transformed into semantic WWW resources having a URI and using a common standard 

(Gradmann, 2010, p.11). As a consequence, applications can navigate in a semantic layer of 

concepts from diverse sources: objects described with different standards become accessible because 

they are semantically related. 

 

 

3.4 Linked (Open) Data  

 

Linked Data is a best practice for publishing and connecting structured data on the Web 

using URIs and RDF. Linked Data means using the WWW to create typed links between data from 

different sources. Linked Data should be machine-readable, linked to external datasets and a 

possible target for linking from other datasets. To form a picture of what Linked Data is, we can 

think of a cloud of resources from various datasets (not only from the cultural heritage domain); 

these are found using unique web identifiers (usually URIs) and interconnected in a meaningful way 

with a common framework (RDF).  

Linked Data enables connections and enrichment: links are made between related concepts, 

and semantically related resources can be discovered. For example, different representations of the 

same content can be retrieved, as well as two artworks created by artists who are related to each 

other. It is a technology to combine many pieces of information on the Web and make it accessible 

to other parties via common web technologies. To clarify the relationship between Linked Data and 

the Semantic Web, although different views coexist, we can say that the SW can considered as the 

whole, where Linked Data are the constituent parts. 

The most prominent initiative making use of the Linked Data Principle is the Linking Open 

Data (LOD) project
40

, which aims to identify existing datasets that are available under open license, 

convert them to RDF and publish them online. The project’s goal is to capitalize on the SW efforts 

and generate links among the various open datasets available, so as to create a nucleus for the Web 
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of Data, seen as a global data space containing billions of assertions. In its early stage, the project 

was mainly carried out by researchers, but now large organisations like the BBC also play an 

important role in its development. Actually, anyone can participate in the initiative, just by 

publishing a dataset according to the Linked Data principles and interlinking it with existing 

datasets. 

At this point, a fair question can arise, i.e. what is exactly the relation and the difference 

between Linked Data and Linked Open Data. Does all Linked Data need to be Linked Open Data? 

The answer, as explained on the website of Linked Data, is “no”: 

 

The label "Linked Open Data" is widely used, but often to refer to Linked Data in general, rather than to Linked Data 

that is explicitly published under an open license. Not all Linked Data will be open, and not all Open Data will be 

linked. Therefore care should be taken to use the appropriate term, depending on the licensing terms of the data in 

question.
41

  

 

Figure 43 shows the datasets that have been interlinked by the LOD project until September 

2011. Each node in the diagram stands for one of the datasets published as Linked Data. The 295 

datasets consist of over 31 billion RDF triples in total, which are interlinked by around 504 million 

RDF links. As shown in the diagram, the content of the cloud is really diverse in nature, with data 

pertaining to many different domains: sometimes it might take a lot of work to realize in which 

practical ways data from diverse sources can be connected. On the other hand, if the link source and 

the link target datasets make use of one of the common identification schemes, the relationships 

among the entities of the two datasets can easily be made explicit as RDF links. 

It can be argued that the LOD environment as present lacks authoritative data from the 

cultural heritage field. The Europeana EDM dataset could hopefully become the missing cultural 

node in the Web of Data (see Paragraph 3.4.1). In the centre of the cloud, a big node can be seen, 

labelled as DBpedia
42

. This is a project aiming to extract structured information from Wikipedia’s 

content and to make it available on the Web (to be more precise, DBpedia data are derived from the 

info-boxes usually found on the right hand side of Wikipedia articles). The dataset is interlinked 

through RDF with many other Open Data datasets online, thus enabling applications to use data 

from these external datasets to enrich data back in DBpedia. As a result, users can query 

relationships and properties related to Wikipedia resources and other linked datasets. The DBpedia 

database currently describes more than 3.4 million objects, including 312.000 persons and 413.000 

places; 1.5 million of the items are classified using a consistent ontology.  
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As explained before, the vision for the future of Europeana goes beyond the concept of a 

collection of digital representations of cultural objects: once integrated in the cloud of LOD, the 

semantic information from Europeana would at the same time enrich the global data space and be 

enriched by it. Publishing Europeana’s metadata on the Web according to Linked Data principles 

will make it more accessible and interesting, allowing data to be discovered and used by different 

applications. If the data comes with semantics it becomes possible for agents that were not designed 

to work together to transfer information among themselves. Programs could then answer 

complicated questions with data dispersed on different webpages (for example, thanks to 

applications exploiting Europeana’s LOD, a cultural heritage map could be realized).  

Linked Data opens new possibilities for knowledge creation: on one side, machines become 

able to put search terms into context, to make associations and automatic inferences; on the other 

side, a LOD architecture enables mental operations such as shifts of meaning and personal 

associations, allowing new interpretations and creations (Gradmann, 2010). 

 

 

3.4.1 The Europeana Linked Open Data Pilot 

 

Europeana is currently running a Linked Open Data Pilot to allow others to access 

Europeana’s metadata, enrich it and share it back with the providers. The project gathers around 3.5 

million records from many organisations which volunteered their data, from 16 European countries. 

Their metadata, originally harvested with ESE, were converted to RDF and structured using EDM 

in order to be published as LOD. The metadata were semantically enriched by Europeana with links 

to other Linked Data sets and LOD services. Without counting these links to other data sources, the 

dataset of the project already counts 185 million triples. 

Values of selected metadata fields were matched with labels of resources from controlled 

vocabularies, for example dc:spatial was linked to Geonames
43

 (a selected vocabulary that 

provides RDF descriptions for millions of geographical locations worldwide), while metadata field 

about authors were linked to DBpedia. These datasets can indeed serve as linking hubs to avoid 

proliferation of URIs. In other words, DBpedia can be used, among others, to derive URIs to use in 

metadata in order to unambiguously refer to entities and give additional information on them. As we 

have seen, Europeana needs unambiguous references for cultural heritage resources to support the 

objective of building a semantic network around its collection. Using DBpedia URIs could be one 
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practical solution for this; alternatively, Europeana could become itself a provider of reference URIs 

for Cultural Heritage Objects (Dekkers, Gradmann, Molendijk, 2010, p.20).  

A representative initiative concerning LOD and Europeana is the pilot project of the 

Amsterdam Museum. The metadata of its collection, describing more than 70.000 cultural heritage 

items connected to the city of Amsterdam, were retrieved and converted to RDF, compliant with 

EDM. As a result, more than 5 million RDF triplets are now available as Europeana Linked Open 

Data in the framework of this programme. 

 

 

3.4.2 The new agreement
44

 

 

Under the first version of the Content Provider and Aggregator Data Agreements (produced 

in 2009 based on prior consultation with stakeholders) commercial use of metadata is excluded, 

both for third parties and for Europeana. Even though the scope of the Agreements is limited to 

metadata, these are available only for reuse for non-commercial purposes. Nevertheless, 

Europeana’s strategic goals cannot be realized, unless the non-commercial clause is dropped from 

the Agreement. Europeana is meant to be more than a destination portal: it should become a 

platform where the aggregated and enriched metadata is distributed through the partners’ websites, 

and reused by educational applications and by the creative industries. EDM is based on the concept 

of Linked Open Data, but a CC0 Public Domain License is needed in order to contribute to the 

initiative and to enable the integration of (also commercial) ontological resources.  

The clause puts Europeana in a position of competition with the popular reference site 

Wikipedia, whose content is licensed with no limitation on reuse. Considered the popularity of 

Wikipedia, it could represent the only authoritative source for contextual data, undermining the 

position of cultural institutions as information providers. Under a Public Domain License, their 

reliable, high-quality information could be incorporated in Wikipedia and used to enrich the 

knowledge available online [LOD and Europeana]. 

Furthermore, the non-commercial clause limits dramatically the choice of partners and the 

possibilities to distribute Europeana’s knowledge via API: for example, a website featuring 

commercial advertisements, like the BBC site, or even a history blog using Google Adwords, is 

unable to use the API. This prevents, for instance, showing a widget that presents cultural objects 

about Mozart in the same page of a BBC documentary on the famous musician; consequently, it 

prevents many people from learning about Europeana and its partners’ collection via the BBC site 
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[LOD and Europeana]. Similarly, partnerships cannot be started with cellular phone operators to 

feed Europeana data into geo-aware applications. What is even more paradoxical is that some of 

Europeana’s data providers are commercial entities, which, after having contributed their content, 

cannot make use of Europeana APIs as a result of the non-commercial clause! 

Already in 2003, the EU adopted the Directive on the re-use of Public Sector Information 

(PSI Directive)
45

, implemented by all Member States. This acknowledges that information produced 

using tax-payers’ money should be available for reuse by citizens (also for commercial purposes). 

The report on Europeana produced by the Comité des Sages at the beginning of 2011 

recommending desirable developments for the project, insisted that metadata provided by the 

cultural heritage institutions should be freely available for reuse. 

When changes were first proposed to the Agreements, several perplexities arose on the 

partners’ side. While they understood the advantages of removing the non-commercial clause, they 

were concerned about possible unforeseen drawbacks. Also, because of their not-for-profit status, 

and because of the uncertainty that characterises copyright issues about digital content, some 

institutions preferred to avoid any risk linked to some change to the agreement.  

Europeana clarified
46

 that its goal is to take a position in the Linked Open Data space to 

facilitate discovery and to counterbalance less authoritative sources: it is not to enter into direct 

commercial relationships exploiting metadata. In case Europeana is contacted by third parties to 

propose a commercial use, it will consult with data providers first. It must be remembered that in 

any case, the clause only applies to the metadata, and not the digital objects: even the previews are 

excluded from commercial reuse.  

Between the end of 2010 and the beginning of 2011, extensive consultations were held 

within Europeana’s network of providers and the many advantages of a CC0 License were 

communicated.  First of all, metadata reuse would allow the Europeana APIs to be used also by 

websites featuring commercial advertisements. This would multiply the channels to the users, thus 

increasing the providers websites’ visibility and bringing them more traffic and new audiences; it 

could even offer income-generating opportunities, for instance through image licensing (free reuse 

only applies to metadata). Secondly, LOD applications could enhance usability and knowledge 

generation. Data could be enriched, to the direct benefit of the providers and their users. It could be 

available directly where online users congregate, for example on social media. Finally, Europeana 

and its partners could establish themselves as a trusted and authoritative source of information on 

cultural heritage online. 
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At end of May 2011, the answers to a second round of consultations with content providers 

and aggregators were highly positive. In September 2011, the Data Exchange Agreement (DEA), a 

single agreement for both content providers and aggregators, was finalised and adopted. The 

currents agreements will remain valid until the end of 2011. Within December 2011, all metadata 

contributors need to sign the DEA; at the same time, they will need to update the data delivered to 

Europeana. 

Under this new agreement, third parties will be able to make use of Europeana’s metadata, 

for example for re-publishing or combining it with other data: they will be entitled to copy, 

download it and distribute it for any lawful purpose. Also, they will not have to give attribution 

when using the data, even though Europeana still does so and highly encourages end users to do the 

same.  

Providers do not have to submit all the metadata about an object to Europeana, if they deem 

that some elements are too sensitive for re-publication. Similarly, they can provide metadata and 

access just to a limited number of items in their collections. The re-harvesting of metadata will give 

the possibility to all metadata contributors to decide exactly what they want to continue sharing. On 

the other hand, if a provider does not sign the new agreement within the “grace period” (i.e. before 

July 1
st
 2012), its content will be removed from Europeana.  

 

 

3.5 Some thoughts on authority 

 

The information society that we live in is characterized by an internal contradiction. On one 

hand, it is possible for everyone who has some Internet-capable device to access a great amount of 

information from everywhere at a very low cost; on the other hand, the user is often overwhelmed 

by the flow of information, and has to find and select data that are relevant for her search and that 

can be considered reliable. Since cultural institutions still hold authority with regards to knowledge, 

it is really important that they establish a presence on the Web to guarantee a high level of online 

information quality. 

By allowing multiple perspectives on cultural content, Europeana can become a reliable 

source of information for different audiences. The collections will be not necessarily interpreted by 

just one institution with its metadata, but alternative views will be available. One crucial aspect for 

the portal will be the capability to present the metadata by different sources layering it according to 

the diverse needs and interests of the users. 

However, many cultural institutions can be reluctant in engaging in initiatives such as LOD 

because they hold views on authority and change that are often opposed to the ideas underpinning 
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the Web. While the Web as it is at present has a chaotic structure, cultural organisations (think for 

example at museums) frequently have established hierarchies and maintain an authoritative attitude 

towards the interpretation of their collections.  

Decisions such as the adoption of a CC0 Public Domain License implies a certain loss of 

authority for any institution. A possibility for future development that might be considered by 

Europeana, and is already supported by EDM, is to involve the users in more participatory activities 

based on the collections. In addition to the interpretations of multiple organisations, individual 

amateurish voices could also be recorded by means of tags so as to harness the wisdom of the 

crowd. One concern of the institutions in this regard is that users might undermine the authority of 

“their” records. EDM provides a mechanism to keep users’ comment distinct from the digital 

libraries’ documentation. 

Concerning the possible reluctance to share material  online in initiatives such as LOD, I 

would like to conclude by quoting the Canadian librarian Darlene Fichter, who wrote these words 

about the relationship between libraries and the Web 2.0 already in 2006: 

 

We know that vandalism can happen, but we trust (radically) that the community and participation will work. In the real 

world, we know that vandalism happens, but we still put art and sculpture up in our parks. As an online community we 

come up with safeguards or mechanisms that help keeping open contribution and participation working. (Fichter, 2006) 
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Conclusion 

 

 

 

 

 

In contrast to commonly held beliefs, we found a surprisingly stable set of core concepts shared across many disciplines 

and institutional categories. This common ground is concealed beneath a confusing diversity of expert terminology. 

Habit, lack of time and patience and the paucity of interdisciplinary collaboration seem to be at the root of the belief that 

there are wide differences of conceptualisation, rather than any real absence of common concepts. (Doerr, 2007) 

 

With these words, Martin Doerr, involved in the development of both CIDOC-CRM and 

EDM, described the challenges of cross-domain interoperability in the cultural field. In the same 

excerpt, from 2007, Doerr expresses his wish that a common ontology is realized and implemented: 

 

It is our hope that this fruitful pattern of interdisciplinary collaboration can be repeated. In order for discussion to be 

possible, we have to convince the experts that a) there is indeed a need to share information across fields and disciplines 

and b) that sharing is possible since, despite appearances, our fundamental concepts are in fact the same. […]  

We regard the prospect of a common rich and expressive ontology for the integration of metadata across the fields of 

cultural and scientific heritage as both attractive and feasible. (Doerr, 2007) 

 

The second chapter of my thesis provided, together with the tools for understanding the rest 

of the work, an overview of the most widespread metadata schemes in the cultural heritage domain. 

This lengthy list of different standards was meant to make the reader feel somehow discouraged and 

confused by the high variety of standards available in the field, which as a consequence has no 

common standard in the end. This has caused and is causing great frustration to the specialists 

working in the different fields and institutions, and consequently to the users of their services, i.e. 

the audiences of the diverse cultural heritage sectors. 

 

Now the hope is that, as an outcome of the Europeana project, and thanks to its network 

structure, the “sharing of best practices” could become something more than a fashionable 

expression. In fact, many resources are developed through research and consultation, and are made 

available for reuse for all the partners: from open source software to formal agreements with 

content providers, from “ingestion” programmes to technical solutions. Europeana portal’s code is 
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available under an Open Source License for partners’ for reuse, too. Moreover, Europeana 

facilitates a development environment, Europeana Lab
47

, that offers a representative dataset to test 

new applications or functionalities, and the necessary tools to submit new software to Europeana. 

Indeed, the same models and resources could be replicated at the different levels of data 

aggregation, making room for cost savings in development and research.  

Talking about sharing of best practices, one could argue that it is not easy (or even possible) 

to decide what a best practice is; when dealing with technical matters, as in the case of metadata 

schemes and ontologies, it is even harder to define which alternative should become the standard: 

standardisation is based on a set of assumptions which cannot always prove their soundness. Our 

claim is that the focus is not only on best, but also—and rather—on sharing. This statement does 

not mean that there should not be an effort to implement the best alternative concerning metadata 

solutions. It means that the very fact of sharing practices is itself a best practice: because the 

practices are shared, the best result is achieved already.  

Again, to prevent a critical reaction, sharing does not imply fixing forever: it means 

changing together. It is true; standards are not easily changed when already in place and largely 

applied. But new (and better) standards are not developed from scratch: they are formed as 

extension, combination and replacement of the pieces that already exist. Once the same software (or 

encoding scheme) is employed by all the institutions in the network, and it is open source (or 

publicly available), evolution in the right direction can happen at a faster pace, provided that 

coordination is in place. This is the rationale behind the development of many of the best services 

that are currently available online, from open source software of various kinds to many websites 

where part of the work is outsourced to passionate people in the audience. All the many technical 

papers describing Europeana’s progress, for example the description of the Open Data Pilot, call for 

input or contribution from the community. 

 

Human endeavour is caught in an eternal tension between the effectiveness of small groups acting independently and the 

need to mesh with the wider community. A small group can innovate rapidly and effectively, but this produces a 

subculture whose concepts are not understood by others. Coordinating actions across a large group, however is painfully 

slow and takes an enormous amount of communication. (Berners-Lee, Hendler, & Lassila, 2001) 

 

Even though these sentences date back to 2001, they apply incredibly well to a project such 

as Europeana, where items from various domains coexist, with different characteristics to be 

described. It has been noticed (Gradmann in Collier (Ed), 2010, pp. 157-166) that metadata schemes 

for digital libraries are gradually leaving their “librarian standardization niches” to move towards 
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more general frameworks, such as those proposed by the World Wide Web Consortium (W3C), the 

standardization body of the WWW. The W3C metadata activity has been incorporated into the 

Semantic Web: all the efforts are directed to promote standards that increase the interoperability of 

metadata, rather than specific metadata schemes.  

 

An essential process is the joining together of subcultures when a wider common language is needed. Often two groups 

independently develop very similar concepts, and describing the relation between them brings great benefits. Like a 

Finnish-English dictionary, or a weights-and-measures conversion table, the relations allow communication and 

collaboration even when the commonality of concept has not (yet) led to a commonality of terms. (Berners-Lee, 

Hendler, & Lassila, 2001) 

 

EDM was designed with the purpose of describing those relations between similar or 

equivalent concepts mentioned in the quotation: it could represent that much desired “dictionary” or 

“conversion table” needed to allow interoperability in the cultural domain.  

 

[…] if properly designed, the Semantic Web can assist the evolution of human knowledge as a whole. […] 

The Semantic Web, in naming every concept simply by a URI, lets anyone express new concepts that they invent with 

minimal effort. Its unifying logical language will enable these concepts to be progressively linked into a universal Web. 

This structure will open up the knowledge and workings of humankind to meaningful analysis by software agents, 

providing a new class of tools by which we can live, work and learn together. (Berners-Lee, Hendler, & Lassila, 2001).  

 

As shown in Chapter 3, the great potential of EDM lies in the possibility to integrate 

Europeana’s metadata database in the cloud of Linked Open Data, and to this aim a change of 

attitude is a prerequisite. Paradoxically, to realize the exciting scenario of the SW and LOD, 

Europeana has to strive not only to develop the technical tools but also, to some extent, to 

communicate to all of its content providers the future advantages of the initiative. In this framework, 

the adoption of the new Data Exchange Agreement (DEA) is a brave decision, which required a 

long dialogue with the stakeholders, and which will pave the way to a range of interesting 

developments. Since the content providers have to cope with an ever-changing environment, 

characterised by fast evolving technologies and complicated right issues, Europeana’s role as 

advisor in these fields is capital. 

Because of this advisory role, and because of its cross-domain endeavour, Europeana is 

helping to break down the silos of isolated cultural institutions. If we really want to enable 

relationships among different types of objects, the idea of close communities of 

librarians/archivists/curators, each with its own standards, should be abandoned. The perception of 

some content providers is that they are delivering their content to Europeana for free. In fact, they 

also have some resource costs, mainly associated with mapping their metadata to ESE (or EDM), 
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creating an OAI-PMH repository, normalising the metadata and testing the results. On the other 

hand, from Europeana’s perspective, institutions are offered the opportunity to participate in the 

project without being charged. The institutions’ attitude testifies of a counterproductive mindset 

(still) rooted in most cultural organisations.  

The prevailing logic is that of competition, while in a not-for-profit environment 

increasingly affected by scarcity of resources such as the cultural heritage sector, it makes much 

more sense to share the resources, which are enriched by mutual proximity. For example, it is 

unlikely that a search engine will retrieve a piece of art held at a small museum in a little European 

town. Why, then, should the metadata database of the museum be perceived as proprietary to that 

particular institution just because it was produced with internal resources? It can only acquire 

increased visibility and meaning, if integrated with the databases of all the other organisations, and 

this still applies to big institutions. Sharing collections allows providers to enrich content in a way 

that no single organisation could achieve alone. A mentality shift is needed: cultural heritage 

institutions will need to feel part of a larger community. 

 

This mentality shift is a big leap, since it requires cultural heritage institutions to think, not primarily within the 

boundaries of their particular collections, but in terms of what these collections might add to a bigger, complex and 

distributed information continuum coupled with various contextual resources […] (Gradmann, 2010, p.9) 

 

Europeana thus offers cultural heritage institutions a migration path from their current collection silos into a layered, 

web service based information architecture and is conceived as an environment facilitating — and requiring — the 

mentality shift cultural heritage institutions will have to operate in the future, anyway. (Concordia, Gradmann, Siebinga, 

2009, p.12) 
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