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ABSTRACT

1. Introduction

Only a few media companies have so far (as of April 2012)
publicly declared engagement in the area of Linked Data.
Nevertheless among the chosen few are BBC Online, the New
York Times, The Guardian and Reuters who utilize Linked Data
to add significant value to the news production process. This
paper discusses achievements and challenges in utilizing semantic
metadata in the news production process. By discussing a BBC
use case it illustrates how Linked Data can be integrated into the
content value chain and provide added value to content-related
workflows without necessarily disrupting them. This is insofar
critical as publishing companies react very sensitively to radical
changes in their working settings and are often very suspicious of
technologically induced innovations. Given the fact that from the
perspective of media professionals Linked Data is a highly
technology driven phenomenon that incrementally incorporates
the culture, speech and logic of the engineering discipline, it is
necessary to translate the benefits of Linked Data into the
thinking and understanding of the publishing sector by illustrating
the intersections between the traditional editorial content value
chain and Linked Data as a complementary resource to innovate
existing products and services.

The increasing availability of highly structured data as part of
open data strategies by governments, companies or crowdsourcing initiatives drives the question of how the content and
publishing industry can benefit from this trend and incrementally
integrate this new kind of resource into their production and
business processes. Although we have seen conceptual work
about the value chain related to the production of Linked Data
[33], no attention has so far been paid to the question how Linked
Data contributes to existing value chains in the content industry.
This paper tries to close this gap by pointing to existing
achievements and discussing a BBC (British Broadcasting
Corporation) use case in the utilization of semantic metadata for
the management of news content along the content value chain.
Experience shows that due to risk aversion, lack of financial
resources and expertise actors in the media industry tend to
behave very cautiously when it comes to the adoption of new
technologies and methodologies of content creation and reuse,
especially when they carry a strong disruptive potential and affect
their core business, competencies or corporate culture. But with
the renaissance of data driven approaches towards journalistic
content creation – i.e. Data Journalism [1; 6] – the acceptance
towards automated data analytics and visualization methods
which support the time critical creation of new knowledge, is
rising.
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Given the fact that media professionals perceive Linked Data as a
highly technology driven phenomenon [52] that incrementally
incorporates the culture, speech and logic of the engineering
discipline it is necessary to translate the benefits of Linked Data
into the thinking and understanding of the media sector by
illustrating the interfaces between the traditional editorial content
value chain and Linked Data as a complementary resource that
adds value to existing products and services. For reasons of
validity this will be exemplified by focusing on the news sector as
this branch of the media industry is especially sensitive to
technological innovations and its disruptive potential to existing
business models and editorial production cultures. This is insofar
ironic as the news industry has been among the early adopters of
the World Wide Web for publishing purposes but very few actors
have succeeded in adjusting to the “open and collaborative spirit
of the Web” as exercised by technology-driven market entrants
like Google, Yahoo! or Facebook that are now being perceived as
the biggest challengers to traditional journalism and advertising
based business models.
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The paper is structured as follows: Section 2 illustrates the role of
metadata in the news production process and highlights the added
value when the design principles of Linked Data are being applied
to them. Section 3 introduces the concept of the Content Value
Chain and gives an overview over academic research done at the
intersection of news production and semantic metadata. Section 4
discusses licensing issues in connection with semantic metadata.
Section 5 discusses a use case provided by the BBC who use
semantic metadata to improve their editorial workflow. Section 6
gives a conclusion and outlook on future research.

2.1 Metadata News Standards – Traditions
and Pitfalls
The “Metadata Shift” [18] described in the above mentioned
survey can also be observed in news-related metadata initiatives
like the International Press Telecommunications Council (IPTC)2
that predominantly releases media-relevant metadata and schema
recommendations for areas like news, sports, events, photos and
more. According to their self-understanding the IPTC does not
only provide “news exchange formats to the news industry but
also creates and maintains sets of concepts to be assigned as
metadata values to news objects like text, photographs, graphics,
audio- and video files and streams, [which] allows for a consistent
coding of news metadata over the course of time.”

2. The Renaissance of Metadata and the News
Industry
With the emergence of the World Wide Web as a universal
platform for the creation and distribution of information the
nature and importance of metadata has changed significantly. To
illustrate this Saumure & Shiri [41] conducted a survey on
research topics in the Library and Information Sciences by
analyzing publications from the LISTA Database (Library,
Information Science, and Technology Abstracts)1 with the year
1993 as a demarcation line of a pre-web and a post-web era. Table
1 shows their research results.

Theses metadata resources are called IPTC NewsCodes3 and can
be distinguished by descriptive codes, administrative codes,
transmission codes and exchange-format codes. The
corresponding controlled vocabularies (schemata) and taxonomies
are based on XML and incorporate so called Globally Unique
Identifiers (GUID) that are unique, unambiguous and persistent.
Over the recent years some individually created RDF/SKOSrepresentations of IPTC codes emerged that in the meanwhile are
also officially provided and maintained by IPTC. Nevertheless the
design and purpose of the IPTC codes is primarily targeted at
inhouse use with limited semantic interoperability in terms of
http-based de-referenceable URIs. Additionally interviews with
industry insiders [52] reveal that the practical uptake of the IPTC
codes among the news industry and its usage in editorial content
management systems and applications is limited to a small
fraction of the existing vocabulary which is a strong indicator for
over-specification on the one side and a lack of an elaborated
“metadata culture” in the management of information within
editorial workflows on the other. There have even been proposals
from the scientific community to extend the expressivity of IPTC
codes [i.e. 48; 29] but they have not been taken up by industry.

Table 1. Research Areas in Library and Information Science
Research Area
Metadata Applications / Uses

Pre-Web

Post-Web

--

16 %

14 %

15 %

Classifying Web Information

--

14 %

Interoperability

--

13 %

Machine Assisted Knowledge
Organization

14 %

12 %

Education

7%

7%

--

7%

Thesauri Initiatives

7%

5%

Indexing/ Abstracting

29 %

4%

Organizing Corporate or Business
Information

--

4%

Librarians as Knowledge Organizers
of the Web
Cognitive Models

--

2%

29 %

1%

Cataloging/ Classification

Digital Preservation/ Libraries

Nevertheless the problems of over-specification and dereferenceability have recently (as of November 2011) been
addressed by the IPTC with the release of a semantic web-enabled
microformat called rNews v1.04. rNews can be serialized as RDFa
or HTML5 Microdata. Its data model is composed of a reasonably
manageable amount of concept classes with a sufficient level of
semantic expressivity in terms of vocabulary and data types that
cover the most important attributes of a news item. If necessary
the vocabulary can be extended with other IPTC sources or any
other controlled vocabulary that adhere to the RDF specifications.
In this respect rNews represents the first serious step towards the
implementation of Linked Data principles into institutionally
governed metadata infrastructure for the news industry that does
not just meet the formal requirements of a machine-readable,
semantically interoperable standard but also provides it in a way
that meets the requirements of newsrooms.

The survey illustrates three trends: 1) the spectrum of research
areas has broadened significantly; 2) while certain areas have kept
their status over the years (i.e. Cataloging & Classification or
Machine Assisted Knowledge Organization), new areas of
research have entered the discipline (i.e. Metadata Applications &
Uses, Classifying Web Information, Interoperability Issues) and
others have declined or dissolved into other areas; and 3)
metadata issues have significantly increased in importance in
terms of the quantity of papers that is explicitly and implicitly
dealing with corresponding issues.

Beside the IPTC news-relevant metadata sources are also
provided by the Newspaper Association of America5 (i.e. ANPA2
3

1

See: http://www.ebscohost.com/academic/library-informationscience-technology-abstracts-lista, as of April 4, 2012
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See: http://www.iptc.org/site/Home/, visited April 4, 2012
The IPTC NewsCodes consist of the following subsets:
EventsML-G2, NewsML-G2, SportsML-G2, rNews, IIM,
NewsML 1, IPTC 7901, NITF

4

See: http://dev.iptc.org/rNews, visited April 4, 2012

5

See: http://www.naa.org/, visited April 4,2012

1312, a 7-bit news agency text markup) or the microformat
hNews6 as provided by Associated Press. Additional standards7
commonly used in the media industry are EXIF, Dublin Core,
XMP, DIG35, P/Meta, ETSI/TV Anytime or MPEG-7.
Nevertheless, most of them are designed for multimedia purposes
and play a minor role in the news production process.

3. Linked Data in the Content Value Chain –
Related Work
The concept of the value chain is rooted in industry economics,
where it is used to provide an analytical framework for business
management processes. It has been first introduced by Michael
Porter [39] and since then been adopted in a variety of ways to
describe the structure of sector specific value creation
mechanisms and sequential production logics. According to this
notion the news production process can be conceptualized as a
value chain generally consisting of five steps: 1) content
acquisition, 2) content editing, 3) content bundling, 4) content
distribution and 5) content consumption. As illustrated in Figure 1
Linked Data can contribute to each step by supporting the
associated intrinsic production function.

2.2 Benefits of Linked (Meta)Data
Semantic interoperability is crucial in building cost efficient IT
systems that integrate numerous data sources. Since 2009 the
Linked Data paradigm has emerged as a light weight approach to
improve data portability among various systems. By building on
Semantic Web standards and principles the Linked Data approach
offers significant benefits compared to conventional data
integration approaches. These are according to Auer [2]:

Figure 2. Linked Data in the Content Value Chain

De-referencability. IRIs are not just used for identifying
entities, but since they can be used in the same way as URLs
they also enable locating and retrieving resources describing
and representing these entities on the Web.
Coherence. When an RDF triple contains IRIs from
different namespaces in subject and object position, this triple
basically establishes a link between the entity identified by the
subject (and described in the source dataset using namespace A)
with the entity identified by the object (described in the target
dataset using namespace B). Through these typed RDF links,
data items are effectively interlinked.
Integrability. Since all Linked Data sources share the RDF
data model, which is based on a single mechanism for
representing information, it is very easy to attain a syntactic and
simple semantic integration of different Linked Data sets. A
higher-level semantic integration can be achieved by employing
schema and instance matching techniques and expressing found
matches again as alignments of RDF vocabularies and
ontologies in terms of additional triple facts.
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3.1 Content Acquisition
Content acquisition is mainly concerned with the collection,
storage and integration of relevant information necessary to
produce a news item. In the course of this process information and
facts are being pooled from internal or external sources for further
processing.

On top of these technological principles Linked Data promises to
improve the reusability and richness (in terms of depth and
broadness) of news content thus adding significant value to the
news production process. Along this line of argument the
following section will elaborate how these characteristics can be
utilized to add value to the content value chain in the news
production process.

7

Content
Editing

Beside elaborating on these conceptual thoughts the following
sections will present related scientific work along the various
steps of the value chain.

Timeliness. Publishing and updating Linked Data is
relatively simple thus facilitating a timely availability. In
addition, once a Linked Data source is updated it is
straightforward to access and use the updated data source, since
time consuming and error prune extraction, transformation and
loading is not required.

6

Content
Acquisition

At the time of writing there is a limited amount of work on data
pooling in connection with journalistic practices and Semantic
Web / Linked Data sources. While the underlying “immature
integration capabilities” have already been subject to criticism
back in 2006 [16] modest approaches exist that address the topic
of structured data acquisition from a general perspective [i.e. 21;
17] and mainly in connection with multimedia. Schandl et al. [42]
provide a general overview over the possibilities to retrieve
media-relevant information from Linked Data sources like
DBpedia8 or the Linked Movie Data Base9. Messina et al. [36]
describe a Hyper Media News System that makes use of large
scale automated data acquisition from RSS feeds for Electronic
Programme Guides. Hausenblas [19] and Kobilarov et al. [28]
provide an insight how the BBC is pulling Linked Data to

See: http://microformats.org/wiki/hnews, visited April 4, 2012
See: EXIF - http://www.exif.org/; Dublin Core http://dublincore.org/;
DIG
35
http://www.i3a.org/technologies/digitalimaging/metadata/;
P/Meta - http://tech.ebu.ch/metadata/p_meta; TSI/TV Anytime http://www.etsi.org/website/technologies/tvanytime.aspx;
MPEG-7 - http://www.multimedia-metadata.info/, visited April
20, 2012
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See: http://dbpedia.org, visited April 10, 2012

9

See: http://www.linkedmdb.org/, visited April 10, 2012. See also
Consens [7]

improve existing web applications for purposes like content
syndication, enrichment and page navigation.

side and its reuse for the semantic adaptation, interlinking and
enrichment of news content on the other.

Anyway, all of these works refer to the technological feasibility
of Linked Data integration but none of them addresses aspects of
data quality like provenance, reliability or trustworthiness. But
data quality is a crucial factor in the news production process and
should be targeted carefully when integration issues are
concerned – especially in the context of journalistic practices.

3.3 Content Bundling
The bundling process is mainly concerned with the
contextualisation and personalisation of information products. It
can be used to provide customized access to media files i.e. by
using metadata for the device-sensitive delivery of news items, or
to compile thematically relevant material into Landing Pages or
Dossiers thus improving the navigability, findability and reuse of
information.

3.2 Content Editing
The editing process entails all necessary steps that deal with the
semantic adaptation, interlinking and enrichment of data.
Adaptation can be understood as a process in which acquired data
is provided in a way that it can be used in the editorial process.
Interlinking and enrichment are often performed via processes
like tagging and/or referencing to enrich media documents either
by disambiguating existing concepts or by providing background
knowledge for deeper insights.

In the area of content bundling we find a large amount of work
that is dealing with the role of semantic metadata in the
development of new products and delivery services. Back in 2001
Jokela et al. [25] have proposed a system called “SmartPush” that
adapts to the personal preferences of the user by linking user
feedback to the well structured set of metadata used to annotate
news items. They applied a Mixed-Initiative-Approach which has
outperformed purely algorithmic recommendation services but
suffers from a cold-start problem. A similar approach has been
proposed by Bomhart [3], Zhou et al. [51] and Gao et al. [13]
who utilize behavioral data (i.e. browsing history) to match
personal reading preferences with structural similarities between
news items. And Knauf et al. [27] present a system that uses a
rich set of metadata derived from manual and automated video
annotations to discover semantic links and similarities between
multimedia files and use this for personalized delivery purposes
especially on mobile devices.

Especially the enrichment of media documents in the editorial
workflow has been subject to numerous works and is probably the
most elaborated area in the utilization of semantic metadata. Early
work [37; 30; 45] provides design principles for a metadata life
cycle management and demonstrates the value of well-structured
metadata for indexing and compiling multimedia documents
across various modalities like text, speech and video. Hee et al.
[20] illustrate how RSS feeds from various content providers can
be used to enrich TV Anytime data and utilize it for news
packaging services thus aggregating content from various sources
into one stream. Hu et al. [23] present an ontology-based
reasoning system that supports the automated analysis and
aggregation of news items from very large corpora. Their system
is capable of extracting names, terms, temporals (i.e. time stamps
and durations) and locations incorporating metadata from
OpenCyc, EventsML-G2, NewsML-G2 and News Industry Text
Format (NITF) and reason over these elements to detect semantic
similarities between news items. Kim et al. [26] discuss the
benefits of domain ontologies as integration layers for tagging
purposes in collaborative environments like a newsroom. They
demonstrate that shared knowledge models can help to improve
the reuse of tags from various systems and increase flexibility in
the editorial process without disrupting it. Yu et al. [49] describe a
system that uses a two-staged SOA-based approach for
semantically annotating and brokering TV-related services in
Electronic Program Guides. By utilizing the light-weight
semantics available from Linked Data they were able to
significantly lower the integration complexity of external data and
improve the maintenance of the system for developers. And
Mannens et al. [35] propose a system for automated metadata
enrichment and indexing to improve customized delivery of news
items based on the IPTC NewsML-G2 standard. They enrich the
IPTC news model with extracted entities from DBpedia and
generate facets that help the user to fuzzily browse a knowledge
base thus improving content discovery.

Utilizing behavioral data to personalize services, enrich the
reading experience and improve advertising relevance has a long
tradition in human computer interaction [53; 54; 55]. Anyway,
excessive collection and reuse of behavioral data poses threats to
user privacy and can cause adverse effects among the targeted
users. Additionally these systems often suffer from a cold-start
problem that can negatively impact the user experience.
In contrast to these mixed-initiative approaches that match news
items to user profiles Liu et al. [34], Bouras & Tsogkas [5] and
Scouten et al. [43] illustrate how the extraction of metadata from
media files can be used to calculate similarities between media
files and thus improve the relevance of automated news selection
and recommendation services. They achieve this by combining
rule-based natural language processing techniques with domain
ontologies thus providing fuzzy-search mechanisms to the user
that lets him conveniently explore a news database. This approach
is also followed by Ijntema et al. [24] who propose ATHENA, an
extension to the HERMES framework [10], used to build news
personalization services by combining domain ontologies with
text analytics from GATE and WordNet. This work is extended
by Goosen et al. [15] who use a Concept Frequency – Inverse
Document Frequency algorithm for personalized news services on
top of the ATHENA framework.
What the latter approaches have in common is that they utilize
domain ontologies to organize metadata and pull reasonable
information from linked vocabularies. This allows new forms of
knowledge discovery and delivery services that go beyond the
established search and retrieval paradigms and provide the users
with a richer interaction experience without necessarily intruding
their privacy.

The work discussed in this section is of high importance in the
editorial news process. Content editing is a highly time- and costintensive activity and any measure that helps to reduce the
resources needed to produce high quality content are at the core
of the news production process. Unfortunatelly the work
discussed above builds on the premise that a sufficient amount of
quality approved metadata is already available. As this is rarely
the case for news content, further research is necessary on the
(semi-)automatic generation of high quality metadata on the one

3.4 Content Distribution
In a Linked Data environment the process of content distribution
mainly deals with the provision of machine-readable and

128
128

datasets on the Linked Data web. Anyway, tools that specifically
target the needs of journalists or that make explicit use of newsrelated content are still very rare.

semantically
interoperable
(meta)data
via
Application
Programming Interfaces (APIs) or SPARQL Endpoints [50].
These can be designed either to serve internal purposes so that
data can be reused within controlled environments (i.e. within or
between newsrooms) or for external purposes so that data can be
shared between unknown users (i.e. as open SPARQL Endpoints
on the Web).

Fu et al. [12] provide conceptual thoughts how to visualize time
series data from consumer-generated media and news archives but
do not explicitly touch upon the benefits of Linked Data. Böhm et
al. [4] present a tool for journalists called GovWild that integrates
and cleanses open government data at a large scale thus providing
easy access to linked government data via a simple search
interface. A similar approach is followed by Hoxha et al. [22]
who provide a research tool for journalists to visualize Albanian
Government Data using the Google Visualization API to process
RDF data retrieved via an easy to use SPARQL endpoint.

From a technical perspective any work dealing with Linked Data
Publishing is relevant to this specific step in the content value
chain and lots of media-related datasets are already available as
Linked Data (i.e. LinkedMDB [7], music and movie related data
on DBpedia10, MusicBrainz11 or the Linked Media Framework by
[31]). Over the past years we have also seen several examples
where media companies have started to offer news-relevant data
as Linked Data. Since 2009 BBC is offering public SPARQL
Endpoints for their program, music and sports data [28; 44; 40]
and in the same year the New York Times has started to offer
large amounts of subjects headings as SKOS via their Article
Search API12 [32]. The Reuters Open Calais API13 supports
SOAP, REST and HTTP requests providing data in RDF [8]. And
The Guardian is offering an MP Data SPARQL Editor14 from
which data about British politicians can be retrieved in RDF [9].

Research on and the improvement of interface design for the
handling of semantic data services will be one of the crucial
success factors in the broad adaptation of Linked Data in the news
environment. Tools and functionalities need to be designed to
meet the requirements and IT skills of technology lay persons.
Technology should be harboured from them as good as possible.

4. Beyond Standards & Technology –
Licensing Linked Data

Despite these encouraging examples news companies have not yet
embraced the logic and culture of open publishing – especially
when data assets are concerned. Here we face a typical chickenand-egg-problem where the willingness of opening up data
sources heavily depends on the quantifiable added value that can
be derived from such a strategy. Due to the lack of differentiation
possibilities competing news-products are usually substitutes of
each other. Thus there is little incentive for news companies to
diversify their business models into this direction as they 1) need
to protect their revenue channels and 2) often face licensing
constraints when reusing content outside of established practices.

New technology has never been a sufficient precondition for the
transformation of business practices but has always been
accompanied by complementary modes of cultural change [14]. In
the case of Linked Data one of these non-technological modes is
the availability of alternative legal instruments (i.e. commonsbased approaches) that allow the owner of intellectual property
rights to design a licensing environment that suites the attributes
and specificities of the digital asset concerned and allows to
establish new modes of value creation.

4.1 Traditional IPR Instruments
Semantic metadata is a fairly new kind of intellectual asset that is
still subject to debate concerning the adequate protection
instruments [47]. Table 2
gives an overview over the
applicability of various IPR instruments. The table illustrates the
complex nature of semantic metadata as intellectual property.
Various instruments can be applied to various assets, while
copyright, database right and competition right are the most
relevant ones.

3.5 Content Consumption
The last step in the content value chain is dealing with content
consumption. This entails any means that enable a human user to
search for and interact with content items in a pleasant und
purposeful way. So according to this view this level mainly deals
with end user applications that make use of Linked Data to
provide access to news items i.e. by providing reasonable
visualizations.

Copyright basically protects the creative and original nature of a
literary work and gives its holder the exclusive legal right to
reproduce, publish, sell, or distribute the matter and form of the
work. Hence, any literary work that can claim a sufficient degree
of originality can be protected by copyright.

While most of the methodologies for contextualisation and
personalization and corresponding applications like search and
recommendation services described in Section 3.2.3 (Content
Bundling) serve the purpose of content consumption, increasing
attention has also been paid to visualization and interaction issues
associated with Linked Data although most of it is still in an
experimental phase. A comprehensive overview is given by
Paulheim [38], who himself introduced a tool called Semantic
Data Explorer. And Freitas et al. [11] discuss recent challenges,
approaches and trends in querying and visualizing heterogeneous
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See http://dbpedia.org/About, visited April 20, 2012

11

See http://musicbrainz.org/, visited April 20, 2012

12

See http://developer.nytimes.com/docs, visited April 20, 2012

13

See http://www.opencalais.com/documentation/calais-webservice-api, visited April 20, 2012

14

See http://api.talis.com/stores/guardian, visited April 20, 2012

Database Right protects a collection of independent works, data
or other materials which are arranged in a systematic or
methodological way and are individually accessible by electronic
or other means. Databases are also protected as literary works and
need to have a sufficient degree of originality that requires a
substantial amount of investment.
An Unfair Practices Act protects rights holders against certain
trade practices, which are considered unfair in terms of
misappropriation, advertising, sales pricing or damages to
reputation. Especially the first aspect is relevant to semantic
metadata, which actually occurs, when data is being reused
without appropriate compensation i.e. in terms of attribution or
financial return.
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electronic or other means, are protected by a ODC-By v1.0
License18, which also allows the commercial and noncommercial reuse of any published artefact as long as the owner
is mentioned.

Patenting does not directly impact the protection of semantic
metadata as – at least in Europe – patents can just be acquired for
hardware-related inventions. But as soon as semantic metadata
becomes indispensable subject of a methodology that generates
physical effects, has a sufficient level of inventiveness and can be
exploited commercially these components can be protected under
Patent Law.

Additionally to these two aspects the licensing strategy also
should incorporate a Linking Policy Community Norm, which
explicitly defines the expectations of the rights holder towards
good conduct when links are made to the various artefacts
provided in the dataset.19 This norm should provide
administrative information (i.e. creator, publisher, license and
rights), structural information about the dataset (i.e. version
number, quantity of attributes, types of relations) and
recommendations for interlinking (i.e. preferred vocabulary to
secure semantic consistency).

Table 2. IPR Instruments for Semantic Metadata
Copyright

Database
Right

Unfair
Practice

Patents

Documents

YES

YES

YES

NO

Base Data

NO

NO

PARTLY

NO

Description

YES

NO

YES

NO

Identifier

NO

YES

NO

NO

Name Space

YES

YES

YES

NO

Vocabulary

PARTLY

YES

YES

NO

Classification

PARTLY

PARTLY

PARTLY

NO

Ontology

PARTLY

YES

YES

PARTLY

Rules

PARTLY

YES

YES

PARTLY

All in all the three elements of a commons-based licensing policy
- the CC-By v3.0 License, the ODC-By v1.0 License and the
Community Norm - provide a secure and resilient judicial
framework to protect against the unfair appropriation of open
datasets.

5. BBC’s Dynamic Semantic Publishing – A
Use Case
The BBC (British Broadcasting Corporation) was among the first
media companies to utilize Semantic Web standards and Linked
Data principles within their content management system. In 2009
they released the BBC Music Beta website [28] where they
exercised semantic content enrichment by pulling large amounts
of music related data from open repositories like the MusicBrainz
database and DBpedia (the semantically linked database version
of Wikipedia). In 2010 they extended this approach by publicly
launching the BBC World Cup 2010 website [56] which
semantically processed all information related to the soccer world
cup 2010, hereby coining the term Dynamic Semantic Publishing.
This approach has been further extended to the BBC’s Olympic
Games 2012 website [57] to improve the editorial process for
journalists and provide the audience with a semantically powered
rich media experience. According to the value chain approach
described above their solution works as follows20:

4.2 Commons-based Approaches
The open and non-proprietary nature of Linked Data design
principles allow to easily share and reuse this data for
collaborative purposes. This also offers new opportunities to news
publishers to diversify their assets and nurture new forms of value
creation (i.e. by extending the production environment to open or
closed collaborative settings) or unlock new revenue channels
(i.e. by establishing highly customizable data syndication services
on top of fine granular accounting services based on SPARQL).
To meet these requirements commons-based licensing approaches
like Creative Commons15 or Open Data Commons16 have gained
popularity over the last years, allowing maximum re-usability
while at the same time providing a framework for protection
against unfair usage practices and rights infringements.
Nevertheless to meet the requirements of the various asset types, a
Linked Data licensing strategy should make a deliberate
distinction between the database and the content stored in it. This
is necessary as content and databases are distinct subjects of
protection in intellectual property law and therefore require
different treatment and protection instruments. An appropriate
commons-based protection strategy for a data provider could look
as follows:

Content Acquisition: Editorial content is pulled from over
700 internal sites that contain sports related information and a
couple of automated XML sports feeds from various external
sources that provide statistics on matches, teams and players.
Content Editing: The editing process is powered by a sports
ontology that contains all concepts and relations relevant to the
domain. The ontology’s concepts are being de-referenced
against linked data sources like GeoNames21 and DBpedia to
disambiguate concepts and ensure semantic soundness. This
interlinked ontology is utilized for various purposes. It supports

The contents of a linked dataset, which are comprised of the
terms, definitions and its ontological structure, are protected by
a CC-By v3.0 License17, which allows the commercial and noncommercial reuse of any published artefact as long as the owner
is mentioned.
The underlying database, which is comprised of all
independent elements and works that are arranged in a
systematic or methodological way and are accessible by
15

See http://creativecommons.org/, visited April 22, 2012

16

See http://opendatacommons.org/, visited April 22, 2012

17

See http://creativecommons.org/licenses/by/3.0/, visited April
20, 2012
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18

See http://opendatacommons.org/category/odc-by/,
April 20, 2012

19

See for example the community norm provided by the Leibniz
Information
Center
for
Economics:
http://zbw.eu/stw/versions/8.08/mapping/gnd/, visited April 20,
2012

20

[56 & 57] provide a detailed description of the technical
architecture.

21

See http://www.geonames.org/, visited May 5, 2012

visited

One of the reasons lies in the underdeveloped metadata culture
within news companies where due to missing competence, dense
delivery dates and a lack of convenient service-supported
workflows the collaborative maintenance of a well-curated
metadata base is simply out of scope. Most of the work discussed
in this paper builds on technological preconditions – like available
domain ontologies, well annotated media files or competence in
natural language processing – that have not yet been integrated
into the content and workflow management systems available in
newsrooms. Examples like BBC provide valuable inspiration and
proof of concepts that semantic metadata can add significant
value to the news production process. Hence we might see a
gradual shift in the media industries from static to dynamic
publishing of content. But as long as Linked Data is not
seamlessly integrated into the technological production
environments of newsrooms and the efforts of creating and
maintaining domain ontologies are not significantly lowered there
is little chance that his resource will soon be part of a journalist’s
daily routine.

the (semi-)automatic annotation of media files by matching
labels from a text against labels in the ontology and suggesting
it to the editor for annotation. Additionally after the editor has
chosen relevant concepts automated semantic enrichment is
exercised by using forward-chaining reasoning which adds
hierarchically related concepts to the media file.
Content Bundling: An additional meta-model has been
created that represents the editorial structure of the websites.
This ontology pulls editorial content (profiles, stories and
videos) from the repositories, enriches it with dynamic content
(stats for matches, teams and players) and automatically
compiles a contextually sound, near-real-time (1 min delay) rich
media site for the reader.
Content Distribution: For sharing and syndication purposes
the BBC has developed a clear IRI schema through which
various assets like pages, indices or stories can be identified
adding significantly to the de-referenceable granularity of the
BBC content. Additionally it provides its well documented
sports ontology for download22 so that it can be reused for third
party purposes. An open API for the retrieval of instance data
and multi-platform syndication has not been provided by the
time of writing.

Another aspect that has not been touched upon in this paper is the
quality assurance of Linked Data with respect to validity,
trustworthiness and provenance. Given the fact that journalists are
highly sensitive to such quality criteria, efforts have to be
undertaken to significantly improve the quality of Linked Data
and provide reliable measures for quality maintenance –
especially when it is created via crowdsourcing or similar
collaborative practices. Tackling this challenge is equally
important as managing the technological feasibility of Linked
Data in editorial processes but probably much harder to
accomplish.

Content Consumption: The dynamic bundling of content
has been optimized to serve millions of page requests every day
providing the audience with multimodal reading experience.
The system offers thematically clustered landing pages and
provides a deep granularity of content by compiling various
information types like text, videos and stats to profiles of
athletes, matches and disciplines that can be accessed via a
shallow facetted search. A bookmarking functionality allows to
compile personal dossiers out of page favourites.

A third aspect that should be mentioned here affects the issue of
business and revenue models. Linked Data will make a big leap
forward if it can prove to either significantly reduce the costs of
news production in existing editorial workflows or create new
revenue channels by either adding value to advertising clients or
providing incentives for readers to pay for content or services. If
and only if one of these aspects can be proven privately owned
media will be willing to invest substantial amounts of money into
a new generation of network technologies.

Licensing Strategy: The BBC follows a hybrid licensing
strategy. It licenses static content under traditional copyright
law but provides its ontologies and metadata under a creative
commons CC-BY-3.0 attribution to the public. A CommunityNorm for the repurposing of ontologies and metadata is missing.
BBC has announced to extend this technological approach to
additional sites and domains. According to their experience
“[r]eplacing a static publishing mechanism with a dynamic
request-by-request solution that uses a scalable metadata/data
layer will remove the barriers to creativity for BBC journalists,
designers and product managers, allowing them to make the very
best use of the BBC's content.” [57]

Beside any obstacles to realization this paper tried to illustrate
that there exists a significant value for the news production
process that can be derived from Linked Data. But it still requires
a modest leap to bring its benefits from scientific research into
industrial practice.

6. Conclusion & Outlook
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scientific progress and the uptake of semantic metadata in the
realm of the news industry.
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