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EXECUTIVE SUMMARY

This report presents the outcome of a study on Linked Open Government Data
(LOGD), a set of principles for publishing, linking and accessing open government
data as a service on the Web. The study was commissioned by the Interoperability
Solutions for European Public Administrations (ISA) Programme of the European
Commission to address the following research topics:

1. the value of LOGD for businesses, citizens, and public administrations;
2. the cost structures behind the provision of LOGD;
3. the revenue streams linked to the consumption of LOGD services; and

4. enablers and barriers with regard to the value creation of LODG.

The report consists of three main blocks. First a theoretical framework is presented
in Chapter 2. Second, the theoretical framework is applied to fourteen case studies
in Chapter 3. Finally, Chapters 4, 5 and 6 summarise the findings, list the identified
enablers and barriers, and conclude the report.

Chapter 2 provides a theoretical framework to analyse the LOGD ecosystem. The
framework is structured according to the nine areas in the Business Model Canvas
[Osterwalder]. In the LOGD ecosystem, public administrations are data providers
that provide Open Government Data as an online LOGD service to data consumers
- citizens, businesses and other public administrations. Instead of downloading and
processing a whole dataset, LOGD allows a data consumer to retrieve specific
information about the entity of his interest, by resolving its Web identifier (URI).
The data is provided in different machine-readable formats, ready to be linked and
meshed-up with other data.
The theoretical framework hence puts the following value proposition of LOGD
forward:

e LOGD offers flexible data integration;

e LOGD leads to an increase in data quality;

e the use of LOGD gives rise to new services; and

e LOGD reduces data integration costs.
To enable this value proposition, LOGD providers must have a URI policy that lays
down the expected service levels of the Linked Data service; long-term persistence
being one of the most important service gurantees. Governments should make their
URI policy explicit, so that LOGD consumers can rely on LOGD services with
confidence and other data providers can link to these URIs or reuse these URIs to
denote identical concepts. The use of URIs as common identifiers to identify
identical concepts in disparate datasets is a prerequisite to unlock the positive
network effects of LOGD. The theoretical framework also provides a number of
favourable conditions under which public administrations could consider providing
LOGD:

e Nature of the data: There are no restrictions (e.g. no personal data
protection and/or privacy concerns).

e Positive network effects: the publication of LOGD can reduce the costs of
resolving interoperability conflicts in information exchange and ease data
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integration. This may be particularly the case for data models and reference
data that is used by many in different contexts.

No other economic agent wants to/can offer it. In case no other
economic agent wants to or can offer some reference data as LOGD, it may
make sense for governments to assume this task, e.g. in the case of Base
Registers. Otherwise, providing the LOGD service would compete with the
services of other market players.

Economies of scale. Governments may already have the infrastructure in
place to provide the service and can provide LOGD with little additional
costs.

Guarantees of stability and persistence. Governments are in a good
position to guarantee stability and persistence of the LOGD service.

In Chapter 3, thirty seven cases are identified in which public administrations have
used LOGD to make open government data available as a service on the Web;
fourteen cases have been selected for further analysis according to the
aforementioned theoretical framework. The selected case studies are:

Austria: Renewable Energy and Energy Efficiency Partnership (REEEP);
Germany: German National Library (DNB);
European Union: Europeana;

European Union: European Commission Directorate-General Health and
Consumers (DG SANCO);

European Union: European Environment Agency (EEA);
European Union: Publications Office of the European Union (OP);
Italy: Agenzia per I'Italia Digitale (AgID);

United Kingdom: BBC;

United Kingdom: Companies House;

United Kingdom: Department of Environment, Food and Rural Affairs
(DEFRA);

United Kingdom: National Archives;
United Kingdom: OpenCorporates;
United Kingdom: Ordnance Survey (0S); and

International: Food and Agriculture Organization of the United Nations
(FAO).

The case studies were carried out in a structured, uniform way according to a
predefined ‘guide to conducting the case studies’ (Annex I) to ensure comparability
of the results. The information that was gathered for each case study, both by
conducting an interview with the stakeholders and by performing desk research, is
contained in Annex II of the report.
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Chapters 4 summarises the main findings of the case studies, according to the nine
areas of the Business Model Canvas:

value proposition: the main driver for the use of LOGD in the cases
investigated is that it allows for flexible data integration (see for example
the cases of the BBC, REEEP, DG SANCO and OpenCorporates); this helps to
increase data quality by allowing cross-references to authoritative data to be
included and may drive future development of new services. The use of
LOGD increases the efficiency of the internal operation of the provider and
allows them to fulfil their public task more effectively and efficiently (e.g.
the cases of DG SANCO and the National Archives). Whether this has given
rise to new services or actually reduces costs varies from one case to
another. The case studies do not provide evidence that LOGD has
contributed to increased data quality, for example via self-service or crowd-
sourcing mechanisms. The case studies also reveal that little effort is
currently spent on quantitatively measuring the usage and benefits of LOGD.
This may be put down to the fact that case study participants have
implemented LOGD firstly for their internal data consumption, and are not
yet in contact with external consumers.

key resources: LOGD is applied most successfully in reference data; URI
design policies are generally in place, while persistence is not often made
explicit; many organisations cite a lack of tools that meet their specific need
in their specific context; skill and competencies are mostly acquired in-house
with some help from external consultants.

key partners: most providers apply LOGD in the context of existing peer
networks (such as between EEA and FAO); there is, as yet, little use of
LOGD outside of those networks or by businesses.

key activities: in general, providers consider development and
maintenance of LOGD services as part of their normal system maintenance
and operational activities; few invest in promotional activities, e.g.
Europeana and DNB.

cost structure: given that many providers see LOGD activities as part of
their core business, the study did not bring out the cost structure of the
Linked Data activities alone as most providers do not yet separately account
for this; where figures in terms of finances or staff resources were
mentioned, e.g. in the cases of FAO and DG SANCO, these spanned a wide
range depending on the approach taken.

customer segments: most cases showed either internal use or reuse in
existing peer networks of government and non-government organisations;
the study did not find much reuse of the LOGD by businesses.

revenue streams: the predominant revenue model is public funding, as
part of the normal budgets of the organisations surveyed; in all cases, the
data is provided free of charge; licences are either open or not explicitly
defined.

channels: distribution channels include direct URI resolution and SPARQL
endpoints. Bulk downloads are almost always offered; proprietary apps and
Web applications are less common.
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customer relationships: there is little branding or advertisement of LOGD
services, and little user support; feedback is typically through informal
communications as part of institutional collaborations, e.g. in the case of DG
SANCO, EEA, OP and the Companies House.

Chapter 5 lists a number of enablers and roadblocks to the value proposition LOGD
that were identified in the case studies. The enablers are:

Efficiency gains in data integration - the network effect: providers are
more likely to engage in LOGD activities if they can see an immediate
benefit for themselves. This was one of the drivers in the cases of REEEP,
DNB, DG SANCO, EEA, BBC, TNA, OS and FAO. In the same way that each
new telephone added value to the existing ones at the birth of
telecommunications, the addition of each new Linked Open Government
Data set adds value to those that are already published.

Forward-looking strategies: as providers see the thrust of LOGD they
may want to align themselves with modern techniques and technologies as a
way to maintain their reputation as thought leaders in their domain, see for
example the cases of Europeana, Companies House, TNA, OS.

Increased linking and integrated services: providers who rely on
connections with peer organisations, such as REEEP and the BBC, will value
the possibilities for easier linking and increased interoperability that LOGD
offers.

Ease of model updates: LOGD makes future upgrades of data models
much easier, for example to include new data or connect data from different
sources together. BBC and DEFRA showed particular interest in this aspect of
LOGD.

Ease of navigation: URIs allow a ‘follow-your-nose’ navigation structure
that provides better navigation through complex data as demonstrated for
instance in the cases of the BBC and DNB.

Open licensing and free access: LOGD considered in the study is mostly
provided free of charge and under open licences which enables further use
and reuse of data. Europeana and DG SANCO have worked a lot on releasing their
LOGD under an appropriate licence.

Enthusiasm from ‘champions’: the knowledge and enthusiasm of
individuals in organisations who create awareness of possibilities and
potential benefits help organisations to consider engaging in LOGD activities.
When their efforts show real benefits, their employers are usually quick to
offer support. The role of champions was quite important in the cases of
Europeana, AgID, DEFRA, OpenCorporates and OS.

Emerging best practice guidance: availability of guidelines and
dissemination of best practices create common approaches and reduce risk
in implementation by enabling organisations to learn from each other. Most
of the organisations interviewed, such as Europeana, DG SANCO, National
Archives and the BBC, are convinced on the importance of sharing
knowledge and experiences with others and contribute actively to the
development of such best practices.
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In addition, the following roadblocks were identified in the case studies:

Necessary investments: as with all new technologies, LOGD requires
investments in infrastructure, software and people. Not all organisations
may be able to make such investments in a time of shrinking budgets and
increased scrutiny.

Lack of necessary competencies: not all organisations have the
necessary skills, and specific training materials for a particular domain or
application may not be readily available.

Perceived lack of tools: some organisations currently develop their own
tools, as there is a perceived lack of production-grade tooling. This was a
common concern in many cases, such as the ones of EEA, BBC and DG SANCO.
This is perhaps surprising given that Oracle, IBM and YarcData (part of Cray)
are already among the companies offering high specification Linked Data
systems. Additionally, the European Commission has funded in the context
of the LOD2 project a number of open-source tools for Linked Data.
Although the performance of RDF stores is a long way short of relational
databases which are now highly optimised, resilient, production-grade
systems, this should not necessarily be perceived as a barrier, as Linked
Data services can run on top relational database environments.

Lack of service level guarantees: the reuse of LOGD services by external
third parties is hindered as providers do not yet give explicit service level
guarantees. The case studies, in particular those of REEEP, BBC and DG
SANCO, show that this is largely because the use of Linked Data is first and
foremost for the publisher's own benefit and the availability of the data for
third parties is a side effect. Service Level Agreements do exist however in
cases where the provision of the infrastructure is outsourced, as in the cases
of REEEP and the National Archives.

Missing, restrictive, or incompatible licences: interviewees, such as
REEEP and the BBC, report that missing, restrictive, or incompatible data
licences continue to be a barrier to providing and consuming LOGD. It is not
trivial to keep track of licence information for LOGD, especially when the
ownership is not well defined or if data originates from different sources.

Surfeit of standard vocabularies: many Linked Data applications are
developed within a specific community with specific agreements using
specific standards; although there are common standards like Dublin Core
and FOAF, not all implementations use those in the same way giving rise to
fragmentation that hinders wide interoperability. This was a common
concern among many of the interviewees, including DNB and DG SANCO.

The inertia of the status quo: even more than other types of
organisations, public sector bodies tend to favour incremental change such
that new systems are seen as ways to replicate the same tasks as old ones.
It was observed that in many cases, such as REEEP, AgID, BBC, DEFRA,
OpenCorporates and FAO, Linked Data is seen as a more substantial change
and therefore meets resistance. Additionally, as LOGD allows connections to
be made and relations to be seen that were not visible in non-linked
approaches, organisations see the technology as carrying a higher risk than
more traditional approaches; uncertainties may lead to delays in adopting
new approaches.
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Chapter 6 concludes the report. The fact that 37 cases have been identified in
which public administrations have made LOGD available demonstrates that LOGD is
becoming increasingly adopted. It is particularly important in the provision and
management of reference data (e.g. information about organisations, places, and
controlled subject vocabularies). The prevalent business model that emerged from
the study is the one where the investment and maintenance costs of a LOGD
service are covered through on-going public funding with some help from
occasional grants. In all cases, the LOGD service is provisioned free of charge.
Remarkably, the provision of LOGD to external reusers is in almost all cases not the
first objective of the organisations that create Linked Data. More often, it is used to
increase efficiency of internal data integration, or to support data exchange in
existing collaborations. Many providers do not yet have a clear view of the
consumers of their data: in general, the vast majority does not monitor usage, does
not offer feedback mechanisms, and does not give guarantees to external parties
about the availability and/or the quality of their services.

In the study, we have not seen a wide reuse by third parties that take data from
various providers and create new services from such mash-ups. This may be
because providers do not yet provide operational guarantees or because Linked
Data requires acquisition of new skills on the side of the reusers. As such, reuse by
third parties is still very much in the Innovator phase with few examples of new
services, such as the Forest Reproduction Material client application of DG SANCO
or the upcoming insolvency register based on the official notices in the Gazettes of
the United Kingdom. Nonetheless, as data providers are in the process of producing
massive amounts of LOGD we can expect that more reusers will find their way to
linked data technologies and LOGD, contributing to a thriving ecosystem.
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1. INTRODUCTION

This is the report for the “business models for Linked Open Government Data”
(BM4LOGD) study that was commissioned by the Interoperability Solutions for
European Public Administrations (ISA) Programme of the European Commission.
This chapter explains the study’s objectives, scope and approach.

1.1. Context

In Europe, Open Government Data (OGD) is seen as an enabler for Open
Government and a goldmine of unrealised economic potential’. Open Data usually
refers to public records (for example on transport, infrastructure, education, and
environment) that can be used and redistributed by anyone - either for free or at
marginal cost.

But opening-up data, e.g. in Open Data portals, often happens in an ad-hoc
manner, and in many cases thousands of datasets are published without adhering
to commonly-agreed data and metadata standards and without reusing common
identifiers. Hence, a fragmented data-sphere is created where finding, reusing,
integrating and making sense of data from different sources is a real challenge.

Linked Open Government Data (LOGD) can respond to these challenges and can
be an enabler of eGovernment transformation. LOGD is a way of identifying, linking
and accessing OGD Data according to the Linked Data design principles put
forward by Tim Berners-Lee? and reflected in the “5 stars of Linked Open Data”.
Linked Data is a convention based on open Web standards such as HTTP URIs and
the Resource Description Framework. It enables the provision of “data services”
and conceives the Web as an open ecosystem where data owners, data publishers,
and data consumers can interconnect and integrate disparate datasets. It converts
the Web from a “"Web of documents” into a "Web of interconnected data”. Applied
to eGovernment, LOGD has the potential to lead to smarter and more efficient
government services and applications, and to foster creativity and innovation in the

digital economy.*

! Press release: Digital Agenda: Turning government data into gold http://europa.eu/rapid/press-
release IP-11-1524 en.htm

2 http://www.w3.org/DesignIssues/LinkedData.html
3 http://5stardata.info/

4 How Linked Data is transforming eGovernment
https://joinup.ec.europa.eu/sites/default/files/D4.3.2 Case Study Linked Data eGov.pdf
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1.2. Objectives

This study tries to answer the following research questions:

1. Value: What value does Linked Open Government Data (LOGD) bring to
businesses, citizens, and public administrations? For example, can LODG
lead to cost reductions? Can LOGD foster semantic interoperability of
information exchanges?

2. Cost structures: What does it cost to provide LOGD services?
3. Revenue streams: Who pays for the provisioning of LOGD?

4. Barriers and enablers: What are enablers and barriers with regard to the
value creation of LODG?

The table below provides a brief overview of the study objectives.

Table 1 Study objectives

Objactive

To analyse the supply-side of the LOGD ecosystem with regards to

Objective 1
] key resources, partners, activities, and cost models.

To analyse the demand-side of the LOGD ecosystem, including value

Objective 2 o
proposition, customer segments, and revenue systems.

To identify enablers and roadblocks towards realising the benefits of

Objective 3 LOGD.
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1.3. Study methodology

The study approach consisted of the following steps:

1. Define LOGD terminology and theoretical framework to analyse the
ecosystem: First, we defined key terminology and set an analysis
framework that is referred to throughout the study.

a. Glossary: A glossary of terms is provided in Section 1.4.

b. LOGD ecosystem: The analysis framework is based on relevant
existing work. It is outlined in Chapter 2.

2. Identify, select, and analyse case studies: Then, we identified, selected,
and analysed case studies. A summary of this work is included in Chapter 3:

a. Selection criteria: We specified the criteria to select relevant case
studies; and

b. Long-list: We created a long-list of candidates for case studies using
a public consultation® and desk research.

c. Guide to conducting the case studies: We outlined a guide to
help carrying out the case studies in a consistent and harmonised
manner (see Annex I). For each case study two interviews were to be
conducted: one with the LOGD supplier and, where appropriate, one
with an LOGD reuser.

d. Collect metrics, conduct desk research and interviews: We
collected metrics, conducted desk research and did interviews.

e. Quality control. We invited the organisations participating in each
case study to validate the gathered information and findings.

3. Summarise findings: On the basis of 14 case studies, we generalised and
summarised our findings.

a. Findings: in chapter 4, we present the findings in terms of the LOGD
analysis framework presented in chapter 2

b. Enablers and roadblocks: in chapter 5, we list the enablers and
roadblocks for LOGD that we encountered in the case studies.

c. Overall conclusions: chapter 6 contains the overall conclusions of
the study.

5 https://joinup.ec.europa.eu/node/67268
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1.4. Glossary

This section provides a number of common definitions used throughout the study.

1.4.1. Open Government Data (OGD)

The term Open Government Data (OGD) refers to data and information produced or
commissioned by government or government controlled entities® and that is made
available for reuse for private or commercial purposes, with minimal or no legal,
technical or financial constraints’. According to the amendment to the PSI Directive
2013/37/EU, Open Data policies aim to promote the circulation of information not
only for economic operators but also for the public, they can play an important role
in kick-starting the development of new services based on novel ways to combine
and make use of such information, stimulate economic growth and promote social
engagement. Examples of OGD are public data on legislation, companies, transport,
infrastructure, education, health, crime, environment, etc.

According to the “"Open Data whitepaper - Unleashing the Potential” published by
the UK Cabinet Office® OGD must be:
e Accessible (ideally via the Internet) at no more than the cost of
reproduction, without limitations based on identity or intent;
e In a digital, machine-readable format for interoperation with other data;
and
e Free of restriction of use or redistribution in its licensing conditions.

1.4.2. Linked Data

Linked data is a set of principles for publishing structured data so that it can be
interlinked and become more usable. It builds upon standard Web technologies
such as HTTP and URIs, but rather than using them to serve web pages for human
readers, it extends them to share information in a way that can be read
automatically by computers. This enables data from different sources to be
connected and queried®°,
Tim Berners-Lee defined four design principles (rules) of Linked Data®!:

1. Use Uniform Resource Identifiers (URIs) to uniquely identify things (data

entities);

2. Use HTTP URLs, corresponding to these URIs, so that information can be
retrieved;
Provide metadata using open standards such as RDF;
4. Include links to related URIs, so that people can discover more things.

w

® OKFN, http://opendefinition.org/

7 DIRECTIVE 2013/37/EU amending Directive 2003/98/EC on the reuse of public sector information
http://eur-lex.europa.eu/JOHtmI.do?uri=0J:L:2013:175:SOM:EN:HTML

8 http://www.cabinetoffice.gov.uk/resource-library/open-data-white-paper-unleashing-potential

9 Bizer, Heath & Berners-Lee, Linked Data—The Story So Far". International Journal on Semantic Web
and Information Systems 5 (3): 1-22. doi:10.4018/jswis.2009081901. ISSN 15526283. Retrieved 2010-
12-18.

10 http://www.w3.org/standards/semanticweb/data

11 http://www.w3.org/Designlssues/LinkedData.html
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The four principles of Linked Data referred to above were developed by Tim
Berners-Lee in 2006. Those principles do not mention openness. The 'O' in Linked
Open Data came from later projects, notably the W3C Linking Open Data project!?
and, more recently, LOD2!3. These have given rise to the common view that linked
data and linked open data are synonymous. However, this is not always the case.

In the financial sector, Garlik!*, part of Experian, makes extensive use of state-of-
the-art triple stores - none of which are publicly accessible. Some companies, such
as the BBC and Fujitsu European Labs, make extensive use of open data to
augment their internal data'®>. On the other hand, pharmaceutical companies, such
as AstraZeneca, are experimenting with the use of linked data to integrate internal
data sources!®'’. There is a growing recognition in the open data world that there is
a need to engage with and interact positively with 'closed data.'

1.4.3. Linked Open Government Data (LOGD)

Open Government Data published according to the Linked Data design principles.

1.4.4. URI Policy

With URI Policy we mean the explicit or implicit rules that an organisation has for
guaranteeing the long-term persistence, resolvability, and uniformity of Web
identifiers (HTTP URIs).

12 http://www.w3.org/wiki/SweolG/TaskForces/CommunityProjects/LinkingOpenData

13 http://lod2.eu

4 http://www.garlik.com/

15 http://www.w3.0rg/2013/04/odw/report#closed

16 http://semanticweb.com/sindicetech-helps-enterprises-build-private-linked-data-clouds b30454
17 http://www.slideshare.net/kerfors/linked-data-in-pharma
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Persistent and resolvable identifiers

The promise of open data is that it can help to improve transparency and efficiency
within government, and to stimulate new economic growth. One important aspect of
this is the ability to mix datasets created by one department with those created by
another. Only by providing data in a manner that is cross-border and cross-sector
can the work of one part of government be reused by another or an outside agency.
Fundamental to this concept of reuse is the provision of common identifiers for
buildings, roads, departments, places etc.

There exist may types of identifier schemes, typically developed within a particular
environment for a particular purpose. Taken out of context such identifiers are
meaningless. Equally problematic are identifiers that change over time.

The need therefore is for a set of identifiers that are:
e applicable in any context and preserve their meaning;

e unaffected by future changes in the name and structure of the organisation
that creates them;

e likely to be unaffected by future changes in technology.

These are hard criteria to meet but, if designhed and managed with persistence in
mind, attainable using URLs.

A URL identifies a location on the Web. An HTTP URI, that is, one that begins
http://... is identical in structure but may identify anything, including real-world
objects. HTTP URIs (henceforth simply called URIs) have several distinct advantages
over other identifier types.

First and foremost they can be de-referenced, that is, looked up. Put a URI in a Web
browser and, all being well, you get back the thing it identifies. Where the identified
thing is a real-world object then you'll be redirected to a description of that thing.
Either way, you get back data. This standard Web architecture is at the heart of
linked data and uses no novel technology. Importantly, a server can return data in
multiple formats through a process called content negotiation. If you dereference a
URI using a Web browser it will return HTML but if some other application
dereferences the same URI it may declare as part of its request that it wants data
back in XML, or RDF, or JSON, or any other technology and receive that instead.
This is as future proof as it's possible to be since new formats can be added to the
server at any time.

Not only is this future proof in terms of the data that can be returned, the whole
server back end can be replaced with new technology should it be necessary - as
one day it surely will - but the URI itself can survive that unchanged. Not all
applications will need to dereference URIs - that's fine. They work as strings too!

Persistent URIs are the technology-neutral key to cross-border, cross-sector data
exchange. They enable data matching in any format including linked data.

A study on the provision of persistent URIs that includes 12 cases and one counter
case is available on Joinup [PURI].
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2. LOGD ECOSYSTEM

In this chapter, we analyse the LOGD ecosystem and set the theoretical framework
that is used to analyse the case studies.

Data provider
Government, industry, cifizens, ...
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o [ |
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processing
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Figure 1 Roadmap of linked open government data [Ding]

Extending the work of [Ding] (see Figure 1), we distinguish four main actors that
partake and interact in the LOGD ecosystem:

e Data providers, namely public administrations that open up their data and
deliver it as Linked Open Government Data (performing the operations that
are part of the ‘Link’ step in Figure 1). In this work, we investigate the
motivation and the business models that drive LOGD provisioning.

e Data consumers, namely citizens, entrepreneurs, businesses and public
administrations that reuse available LOGD in the context of value-added
applications and services. Noticeably, the distinction between data providers
and consumers is not crisp. An organisation that provides data may at the
same time also consume the data of another entity. This intertwining is
particularly common in the case of LOGD.

e Data brokers, namely third-party organisations, either private or public,
that run data catalogues and marketplaces which facilitate the access to
available LOGD. In some cases, data brokers also offer additional services,
such as advanced querying, data visualisation, exporters of data in different
formats,

¢ Regulatory entities, namely national/regional/local public administrations
and transnational institutions, such as the European Commission, which
regulate LOGD provisioning through policies, laws and directives.
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In the remainder of this chapter the LOGD ecosystem is further analysed according
to the nine areas in the Business Model Canvas [Osterwalder]:

e value proposition: an overall view of an organisation's bundle of products
and services that are of value to the customer;

e key resources: the arrangement of activities and resources that are
necessary to create value for the customer;

e key partners: a voluntarily initiated cooperative agreement between two or
more organisations in order to create value for the customer;

o key activities: the ability to execute a repeatable pattern of actions that is
necessary in order to create value for the customer;

e cost structure: the representation in money of all the means employed in
the business model;

e customer segments: a segment of customers an organisation wants to
offer value to;

e revenue streams: the way an organisation makes money through a variety
of revenue flows;

e channels: a means of getting in touch with the customer; and

e customer relationships: the kind of link a company establishes between
itself and the customer.

2.1. Value proposition

Table 2 provides the elements according to which the value proposition of LOGD
can be classified and analysed.

Table 2 Value proposition of Linked Open Government Data

Value proposition

LOGD facilitates data integration and enables the interconnection of

Flexible data integration . :
previously disparate government datasets.

The increased (re)use of LOGD triggers increasing demands to
Increase in data quality  improve data quality. Through crowd-sourcing and self-service
mechanisms errors are progressively corrected.

The availability of LOGD gives rise to new services offered by the

New services . :
public and/or private sector.

The reuse of LOGD in eGovernment applications leads to

Cost reduction . .
considerable cost reductions.
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Linked Data as a Service
Linked Data entails that data is provided as a service on the Web.

Linked Data as a Service (LDaaS) supports the on-demand access to data regardless
of the physical, geographical or organisational separation between the Linked Data
provider and the consumer. It can help decouple the application from the data and
consequently contributes to the reusability of the latter in different contexts and
applications.

Instead of downloading a whole dataset, LDaaS allows a data consumer to retrieve
at real-time a specific piece of data by resolving its URIs in different formats, ready
to be integrated and meshed-up with other data. This is actually expected to spark
the development of value-added applications and services that capitalise on the on-
demand reuse of data.

A high-quality, trusted LDaaS offering is based on the following pillars:

e Persistent and resolvable URIs for the data resources and for the
accompanying metadata;

¢ Commonly-agreed data models and controlled vocabularies for
representing both the data and its metadata; and

e A scalable (possibly Cloud-based) infrastructure that comprises both data
warehousing and querying aspects, provides RESTful access to data and
delivers it in different formats.

LDaaS approach delivers the following benefits:

e Agility and timeliness: Reusers can access the data they need when they
need it. There is no longer a need to download whole datasets and databases
as data can be consulted online.

e Cost-effectiveness (both for data providers and reusers): On the one hand,
different data providers can make use of the same LDaaS infrastructure for
serving their data as Linked Data. This can lead to significant economies of
scale and cost savings. On the other hand, reusers can save on data storage,
hosting and maintenance costs, as the Linked Data stays with the provider
and does not have to be stored locally in order to be reused and integrated
with other data.

e« Improved data quality: Linked Data has three aspects which have a
positive impact on data quality:

o Data is assigned persistent and resolvable URIs, thus making it
possible to resolve the ambiguity of things, in particular real-world
entities, but also to create links between the alternative identifiers of
the same thing.

o Data is fresh. Using LOGD, reusers can have access to the most up-
to-date version of the data at any time. A single version of the truth is
hence guaranteed, as opposed to the proliferation of different versions
of a dataset downloaded over a period of time.
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The positive network effects of Linked Open Government Data

Linked Data, or the practice of linking data, has the potential of dramatically
reducing the semantic interoperability conflicts that can arise when data is
exchanged between economic agents or when data from different sources has to be
integrated. Put positively, Linked Data can be seen as a technology for flexible data
integration that can increase the number of interconnections between information
systems of public administrations and businesses. The network value can be
correlated to the number of possible connections to other datasets in a network.

This can be illustrated by a case where N information systems are using N different
reference datasets (e.g. country codes) to be integrated. When organisations need
to exchange data, mappings need to be created between these N reference
datasets. The number of required bi-directional mappings in such a network of N
reference datasets is N*(N-1). Take now the case of having one single, commonly
agreed dataset that all public administrations could reuse. In this case, the number
of mappings would add up to N. In such a setting the network value of LOGD
increases more than proportionally to the number of datasets to interconnect. This
is illustrated in the figure below.

N*(N-1) connections N connections

O

O

o

O

O

400

350

N w
(% (=)
o o

Number of mappings
N
o
S

O

O

Figure 2 Number of interconnections

o

O

O

O

O

O

il

I

|

Benefit of LOGD

|

O

Unlinked data
M Linked data

O

O

0 T I I I I I \‘\m
123456 7 8 91011121314151617181920
Number of datasets
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2.2. Key resources

This section provides the elements to analyse which key resources public
administrations use for supplying LOGD.

Table 3 Key resources

PSI domains [MEPSIR]:

e Geographic information [MEPSIR]: including address
information, aerial photos, buildings, cadastral
information, geodetic networks, geology,
hydrographical data and topographic information;

e Business information [MEPSIR]: including Chamber
of commerce information, official business registers,
patent and trademark information and public tender
databases;

¢ Legal information [MEPSIR]: including decisions of
national, foreign and international courts, national
legislation and treaties;

¢ Meteorological information [MEPSIR]: including
climate data and models and weather forecasts;

e Social data [MEPSIR]: including various types of
statistics (economic, employment, health, population,
public administration, social);

e Transport information [MEPSIR]: including
information on traffic congestion, work on roads, and
public transport, and vehicle registration;

Data

e Cultural heritage information: including cultural
heritage information from libraries, museums, and
archives;

¢ Research and educational information: including
research and educational information from schools and
universities.

The policy that the public administrations has for
guaranteeing persistence, resolvability, and uniformity of
URI policy Web identifiers (HTTP URIs). The following options exist:

¢ No explicit URI policy.
e Explicit URI policy.

Linked data The technical Web infrastructure required to make data
infrastructure available as Linked Data.

Skills and The in-house or contracted competence of the public
competencies administration to develop and maintain linked data.
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2.3. Key partners

This section provides the elements to analyse which key partnerships public
administrations have for supplying LOGD.

Table 4 Partners

ratners = peserpron

e Regulators;

Government: i
e eGov agencies; and
e other public administrations.
. e ICT providers;
Businesses .
e Data providers;
e Data brokers.
Non-governmental e Lobbying groups, civic engagement communities, action
organisations groups.

2.4. Key activities

This section provides the structure according to which the key activities that public
administrations perform to deliver value to the consumers of LOGD.

Table 5 Key activities

key activities

All activities that are required to identify, model, transform,
harmonise, and publish and / or reuse LOGD. W3C’s “Best
practices for publishing Linked Data”'® cite different
approaches for modelling the lifecycle of Linked Data'®.

Development

Normal activities to maintain LOGD, such as user support,

Maintenance .
server maintenance, etc.

Activities related to the promotion of the use of LOGD by
Promotion target consumers (e.g. other public administrations or
businesses).

The Linked Data lifecycle

The lifecycle of Linked Data, in our case LOGD, comprises two sides; a supply and a
demand one (see also Figure 4).

The supply of LOGD starts with the selection of datasets to be made available as
LOGD. There is a close relationship between this step and the business model that
the data provider has selected for provisioning LOGD. Several dimensions can be
considered here, such as

8 https://dvcs.w3.org/hg/gld/raw-file/default/bp/index.html
19 http://www.w3.0rg/2011/gld/wiki/GLD_Life_cycle
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e Legal requirements: Is there a law that makes open publication mandatory
or is there no specific obligation?

o Relation to public task: Is the data the direct result of the primary public
task of government or is it a product of a non-essential activity?

e Current status of open publication: Is the data already openly available
or does it still need to be opened up?

e Type of value: Is the data useful for social engagement or does it have
commercial value?

e Audience: Is the data primarily intended for the public or is it primarily
aimed at back-office integration?

Once identified, data must be modelled, i.e. cleansed, structured, represented using
common - standardised - vocabularies and assigned URIs. Finally, data providers
must publish their data online and, wherever possible, link it with other data.

On the demand side, LOGD consumers can search for available LOGD on the portals
of data providers or on data brokers, using each time the available SPARQL
endpoint.

Once the desired data is found, it can be retrieved in the appropriate format, and
reused in the context of a new (or existing) value-added service or application.

A very important aspect of the lifecycle, is the feedback loop between data
consumers and data providers, which ensures that the expectations of the
consumers are made known to the providers and that feedback is effectively
communicated. As such, the feedback loop improves the quality of the LOGD
provisioned by a particular data provider, but also the quality of the Linked Data
service as a whole.

S upply D emand
= | +Q,
() D ata provider éL \? D ata consumer

0.\ = ]

Data management

thy

Figure 4 Linked Data lifecycle

For detailed information on how to publish LOGD, please refer to
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e W3C Linked Data Cookbook,
http://www.w3.0org/2011/gld/wiki/Linked Data Cookbook

e Open Data Support®® project, Training Module 2.1 ‘LOGD lifecycle’,

http://www.slideshare.net/OpenDataSupport/the-linked-open-government-

data-lifecycle

2.5. Cost structures

The case studies will analyse the costs related to the publication, maintenance, and

promotion of LOGD.

Table 6 Cost structures

Contarver  peserpron R

Development costs

Maintenance costs

Promotion costs

2.6. Customer segments

The customer segments can be analysed as listed in the table below.

Table 7 Customer segments

Customer segment

Government and NGOs:

e public administrations;

¢ NGOs.

Businesses:

e Data brokers;

e Service developers;

e Media & data journalists.

Academia

20 http://www.opendatasupport.eu

The cost of all activities that are required to identify, model,
transform, harmonise, publish and / or reuse LOGD

The cost of publishing updates of the data and / or
maintenance costs of relevant infrastructure.

The cost of promoting the availability of the data as linked
data compared with the cost of promoting its availability
through other means.

12/11/2013
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2.7. Revenue streams

The revenue systems for LGD can be analysed as indicated in Table 8.

Table 8 Revenue systems

Pricing model type

e Public funding: LOGD is (partially) funded via
dedicated government budgets.

e Usage fees: LGD is (partially) funded via subscription
fees.

e Advertisement: LGD is (partially) funded through
advertisement.

Sources of revenue

¢ Free of charge
Pricing model ¢ Freemium
¢ Premium

e Subscription fee
¢ On-demand fee

Price structure

e Unknown licence: The Linked Data service does not
indicate under which licence the data may be used,
modified, redistributed, etc.

e Attribution restrictions: The licence requires giving
appropriate credit to the author.

¢ Commercial use restrictions: The licence restricts
the reuse for commercial purposes.

Licence types e Share-a-like restrictions: Share alike (copyleft)
means that, in case of redistribution of the work, this
(same) licence must be reused.

e Public domain: the licence dedicates the work to the
public domain by waiving all rights under copyright law,
including all related and neighbouring rights, “to the
extent allowed by law”.

e Other: (specify)
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Charging for Government Data in Europe

In the LOGD ecosystem not all data is offered for free. For some data reusers need
to pay in order to acquire it. According to Pollock there are three pricing policies for
Public Sector Information:

1. Profit-maximisation: “Setting a price to maximise profit given the demand
faced by the PSB. Where the product being supplied does not face
competition then this will naturally result in monopoly pricing.”

2. Cost-recovery: “Setting a price equal to average long-run costs (including,
for example, all fixed costs related to data production).”

3. Marginal costs and zero costs: "Setting a price equal to the short run
marginal cost of supplying data”.

However, charging for access to Government Data is restricted by the PSI Directive
[2003/98/EC]. Article 5 limits public sector bodies (PSBs) to generating “an income
that should not exceed the cost of collection, production, reproduction and
dissemination, together with a reasonable ROI” [POPSIS]. However the directive
also urges Member States to encourage public sector bodies to make documents
available at charges that do not exceed the marginal costs for reproducing and
disseminating the documents.”

In 2013 the PSI Directive was subjected to a revision. The result is a revised PSI
Directive limiting the pricing of PSI, and thus all government data, by PSBs to the
marginal cost for reproduction and dissemination as the default regime. The
marginal cost is the cost of supplying data to an extra user. When thinking about
providing digital information, this means that the marginal costs of Linked Data are
virtually zero. This means that de-facto, LOGD will need to be free of charge when
it falls within the scope of the revised PSI Directive. This means that PSBs will have
to find other means to reach ROI.

The Pricing Of Public Sector Information Study (POPSIS)?!, conducted on behalf of
the European Commission and published in October 2011, assessed different
models for charging for government data through the analysis of 21 Public Sector
Body (PSB) case studies and their impact on reuse and value creation. The study
covered PSBs applying models from charging zero and marginal cost to partial and
full cost-recovery regimes. The most important conclusion of the case study
analysis is that the potential benefits of lowering charging for government data can
be high and the cost for lowering these charges is relatively low.

2! http://epsiplatform.eu/content/popsis-assessment-psi-charging-policies
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Deciding whether or not to provide LOGD

To analyse the value proposition of Linked Data, economists consider it helpful to
analyse how Linked Data fits into the classification of economic goods [Cobden]. In
economics, a public good is a good that is both non-excludable and non-rivalrous
in that individuals cannot be effectively excluded from use and where use by one
individual does not reduce availability to others [Buchanan]. In contrast, Linked
Data should be classified as a club good??, as it is:
e Excludable. With Linked Closed Data, the consumption of Linked Data can
be controlled via access control mechanisms.
e Non-rivalrous. To a certain extent, Linked Data can be provided in a
scalable manner to a virtually infinite number of users.

Governments need to decide whether or not to provide LOGD services. The following
argumentation may apply in favour of LOGD:

o Nature of the data: There are no restrictions (e.g. no personal data
protection and/or privacy concerns).

o Positive network effects: the publication of Linked Data may
significantly increase semantic interoperability, reduce the costs of
resolving interoperability conflicts in information exchange and ease
data integration. Governments may decide that making the LOGD
available at zero costs is a welfare maximising strategy. This may be
particularly the case for data models and reference data that is used
by many in different contexts.

o No other economic agent wants to/can offer it. In case no other
economic agent wants to or can offer some reference data as Linked
Data, it may make sense for governments to assume this task, e.g. in
the case of Base Registers. Otherwise, providing the Linked Data
service would compete with the services of other market players.

o Economies of scale. Governments may already have the
infrastructure in place to provide the service and can provide Linked
Data with little additional costs.

o Guarantees of stability and persistence. Governments are in a
good position to guarantee stability and persistence of the Linked
Data service.

22 http://www.econlib.org/library/Enc/PublicGoods.html
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2.8. Channels

Table 9 provides a categorisation of different channels through which public
administrations can deliver LOGD.

Table 9 Channels

I

LOGD is accessible through a Web API (e.g. a SPARQL
endpoint, a de-referenceable URI). Please note that the
resolvability of a URI is a requirement for data to be
classified as Linked Data.

Web API

LOGD is part of a databank. For example, a location where

UL S ORTICEL an entire dataset can be downloaded.

LOGD is accessible via an application on a proprietary

Proprietary App platform such as iOS or Android.

Web App LOGD is accessible via a Web application

2.9. Customer relationships

The customer relationships are the mechanisms used to establish a long-term
relationship with the customer. The table below lists a number of possible
mechanisms for LOGD.

Table 10 Customer relationships

Relationship i
mechanisms Description

LOGD has a brand strategy that relates to its value

Brandin
r ng proposition.

Consumers are informed of Linked Data Services via

Advertisement .
advertisement.

User support A contact centre is used to support users in using LOGD.
User feedback User feedback mechanisms are in place to measure the user
mechanisms satisfaction and general feedback.
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3. CASE STUDIES

This chapter outlines the selection and analysis of 14 case studies, and summarizes
the main findings.

3.1. Selection criteria

We aimed at identifying a long list of case studies around the supply and reuse of
Linked Open Government Data. Case studies were shortlisted based on criteria such
as:

e Geographic coverage: we aimed at selecting case studies in the largest
possible variety of Member States;

e Covered PSI domains: we aimed at selecting case studies covering the
largest possible variety of PSI domains (geographical information, business
information, legal information, meteorological information, social data, and
transport information. Cultural/library information was added following the
update to the PSI Directive).

e Readiness: we aimed at selecting case studies with organisations that have
already deployed a publicly accessible Linked Data infrastructure and
showed interest to participate in the study.

3.2. Long list of case studies

Following desk research and consultation®® of the general public, more than 30
candidate case studies on LOGD were identified, as listed in Table 11. Applying the
above listed selection criteria, 14 case studies were selected for further analysis.

Table 11 Long list of candidate case studies

Selected

- Renewable Energy and Energy Efficiency
AT Geographical Partnershlp (REEEP) v
http://www.REEEP.org/

AT - Austrian Geological Survey (GBA)
http://www.geologie.ac.at/services/thesaurus/

AT Geographical

BE - Vlaams Theater Instituut — Travelogue

BE Cultural/library
http://vti.be/nl/linked-data

DE - German National Library v

DE Cultural/library
http://dnb.de/EN/Ids

23 2013-06-13, Call for case studies on Linked Open Government Data | Joinup -
https://joinup.ec.europa.eu/node/67268
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PSI
. Case study Selected
domain(s) ?
DK Business, DK - Danish Agency for Digitisation
Geographical http://uk.fm.dk/publications/2012/good-basic-data-for-everyone/
EU Social data EU - Buildings Performance Institute Europe

http://www.buildingsdata.eu/

EU - Europeana v
http://data.europeana.eu

EU Cultural/library

EU - European Commission - Directorate General for
EU Social data Consumers & Health v
http://ec.europa.eu/semantic webgate acceptance/query/

EU Social data EU - European Environment Agency (EEA) v
http://semantic.eea.europa.eu/

EU All EU - European Union Data Portal
http://open-data.europa.eu/

EU Social data S ek
http://eurostat.linked-statistics.org/

EU Legal EU - Publications Office of the European Union v
http://publications.europa.eu/mdr/
EU - Renewable Energy and Energy Efficiency

EU Social data Partnership
http://data.reegle.info/ , http://api.reegle.info/

ES Meteorological ES - AEMET - Spanish Meteorological Office
http://aemet.linkeddata.es/

T Business, IT - Agenzia per I'Italia Digitale v

Geographical http://www.digitpa.gov.it/

T Geographical Regione Emilia-Romagna
http://geoportale.regione.emilia-romagna.it/en

T Geographical IT - Trent_lr_m goyernment linked open geo-data
http://sgc.disi.unitn.it:8080/sgcmashup/

NL Geographical NL - Amsterdam-Amstelland Fire Department
http://netage.nl/en

NL Geographical NL - Building and address register
http://lod.geodan.nl/, http://bag.vrom.nl/
NL - Stelselcatalogus: linked metadata of Dutch base

NL Social data, registers

business data  http://www.linkeddataoverheid.nl

https://data.overheid.nl/linkeddata

NO Business NO - Enhetsregisteret — Norwegian Company Register
http://sws.ifi.uio.no/enhetsregisteret/, http://data.computas.com/

SE Cultural/library SE - National Union Catalogue - Libris
http://librisbloggen.kb.se/tag/linked-data/

SE Business SE - Bolagsverke - Swedish Company Register
http://www.skatteverket.se/

SE Cultural/library SE - Swedish National Heritage Board - SOCH v

http://www. ksamsok.se
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PSI
. Case study Selected
domain(s) R
UK - BBC
UK Cultural/library  http://www.bbc.co.uk/blogs/internet/posts/Linked-Data-Connecting- v

together-the-BBCs-Online-Content

UK - Companies House
http://data.companieshouse.gov.uk/doc/company/03580655 (example)

UK Business

UK - Department of Environment, Food and Rural Affairs
UK Geographical (DEFRA)
http://data.gov.uk/location

UK - Effective Service Delivery Toolkit (ESD-Toolkit)
http://www.esd.org.uk/esdtoolkit

UK social data

UK - National Archives
UK Legal v
http://legislation.gov.uk, http://www.gazettes-online.co.uk/

UK - OpenCorporates

http://opencorporates.com/

UK Business

UK - Ordnance Survey
http://data.ordnancesurvey.co.uk/

UK Geographical

UN - Food and Agriculture Organisation of the United
UN Social data Nations (FAO) v

http://aims.fao.org/standards/agrovoc/about

US - Clinical quality information about US hospitals
http://www.healthdata.gov/cqld

us Social data

US - Library of Congress
http://id.loc.gov/
US - Pacific Northwest National Library

http://www.pnnl.gov/

OCLC

http://www.oclc.org/data

us Cultural/library

us Cultural/library

- Cultural/library

3.3. Overview of selected case studies

This section provides an overview of the collected metrics, findings, and enablers
and roadblocks for each case study. More detailed information can be found in
Annex II.
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Business models for Linked Open Government Data

3.3.1. AT - Renewable Energy and Energy Efficiency
Partnership (REEEP)

AT - Renewable Energy and Energy Efficiency Partnership

(REEEP)

http:
METRICS

www.REEEP.or

LOGD usage

LOGD revenue

LOGD costs

LOGD Benefits

ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures

Customer
segments
Revenue systems

Channels

Customer
relationships
FINDINGS

Business model

#queries / hits
#governmental reusers
#commercial reusers

Not recorded separately from
other server stats. Reegle has
about 200,000 unique users per

month
Subscription fees None
On-demand fees
development cost The LOGD costs are not

maintenance costs
promotion costs

separated out from the cost of
running Reegle. LOGD aspects
estimated to be less than €1M
over 10 years

Reegle gets info from NREL
(OpenEl), FAO, Eurostat, World
Bank, DBpedia and the UN

The reegle.info website, widgets,
the Reegle tagging API, a
WordPress plug-in

# integrated datasets

#derived applications

Flexible data integration: The collection and sharing of
information in the specific domain of renewable energy, particularly
in developing countries.

URI policy: URI design policy

Data: Substantial datasets aggregated from various sources, the
ability to identify subject matter/key words in natural language
documents automatically and collate human-readable information.
Government agencies: the US National Renewable Energy Laboratory,
NREL.

Maintenance: The promotion of renewable energy, climate change
management etc. through dissemination of relevant information
and project work.

Not separated from the cost of running the Reegle service as a
whole. A service fee is paid to SWC.

Governments, NGOs, energy companies - but all data is free.
Donations and project funding

Web APIs (SPARQL endpoint, Tagging API), Web apps (widgets)
Web site

Governments, donor organisations

Public funding. Although REEEP is not a public body, much of its
income is derived from the public sector through grants with
remainder made up from donations.
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Enablers

Roadblocks

Efficiency gains in data integration

Increased linking and integrated services

Ease of navigation

REEEP can make a good argument about lowering the costs,
reducing duplication and re-using data. This fits in with
governments' desires to push freely available open data

Missing, restrictive or incompatible licences

The inertia of the status quo

A lot of relevant data is held by organisations with a history of
restrictive licences.
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3.3.2. DE - German National Library (DNB)

DE - German National Library (DNB)

http://dnb.de/EN/Ids
METRICS

LOGD usage
LOGD revenue
LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures

Customer
segments

Revenue systems

Channels

Customer
relationships

FINDINGS

Business model

#de-referenced URIs / queries (not available)

#governmental reusers (motlavailable)

#commercial reusers None
Subscription fees None
On-demand fees None
development cost 221 person days
maintenance costs Ca. 1FTE

promotion costs
# integrated datasets
#derived applications

(not available)
(not available)

(not available)

Flexible data integration: Linked Data allows integration of
third-party services and unique identification of persons, resources
and locations in cultural heritage data.

URI policy: DNB has a URI policy that is in line with best practice.
Linked data infrastructure: DNB uses a toolkit Metafacture
that supports conversion of semi-structured data. It is used to
export the internal data to RDF/XML. On-the-fly conversions are
done for URI resolution. Full RDF dumps are prepared at irregular
intervals. Effective from 2014, RDF dumps will be available three
times per year (months 1, 5, and 9).

Competencies: Skills are all in-house.

German library networks, Staatsbibliothek zu Berlin - PreuBischer
Kulturbesitz (responsible for the Deutsche ISIL-Agentur und
Sigelstelle) and other national libraries.

¢ Development of mappings between internal database format
and RDF vocabularies.

e Implementation of data conversions

e Standards work

221 person days in initial development; 1 FTE for on-going work
but many of the activities involved in supplying the service are part
of the general bibliographic services which makes it impossible to
specify the exact cost of the supply of linked data.

Cultural heritage institutions.

Public funding
URI resolution, bulk download.

Promotion through presentations, web page
(http://dnb.de/EN/Ids), articles in journals, participation at book
fair and library and information related fairs.

Public funding: DNB provides Linked Data in accordance with its
public mandate to disseminate its data as widely as possible.
Funding of the activities is through on-going public funding. The
data is provided free of charge under CCO licence.
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Efficiency gains in data integration
Enablers Linked Data allows easy integration with existing data when related
resources are discovered.

Roadblocks Surfeit of st,':mdard vocabularies' o _
Absence of widely agreed vocabularies and application profiles.
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3.3.3. EU - Europeana

EU - Europeana

http:

METRICS
LOGD usage
LOGD revenue
LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures

Customer
segments

Revenue systems
Channels

Customer
relationships

FINDINGS

data.europeana.eu

#de-referenced URIs / queries 4.000 per month
#governmental reusers
#commercial reusers
Subscription fees
On-demand fees
development cost
maintenance costs
promotion costs

# integrated datasets
#derived applications

(not available)
(not available)
None

None
(not available)

(not available)
(not available)

807 datasets

(not available)

Flexible data integration & new services: Linked Data allows
more expressiveness in the metadata in particular in expressing
relationships between objects, parts of objects, structures and
rights. This enables Europeana to link together information
supplied by different data providers and thereby enhance the
presentation of information to its users.

URI policy: Europeana’s URI policy is described in the ISA study
on Persistent URIs?*,

Linked data infrastructure: Europeana aggregates data from
cultural heritage institutions and from regional and domain-related
aggregators. Data is converted from the submissions and from the

existing content (which is based on a simpler format) into
Europeana Data Model-compliant data.
Skills and Competencies: Mostly in-house staff, some

contributions from other projects.

Cultural heritage organisations, national, libraries, The European
Library

Development: Conversion of data based on Europeana Semantic
Elements to Europeana Data Model; linking with other Linked Data
collections (e.g. GeoNames, GEMET, local SKOS-based thesauri)

Cost is integrated in normal project activities and not separately
visible.

Cultural heritage institutions.

Public funding

Europeana API, SPARQL endpoint

Promotion through presentations

24 https://joinup.ec.europa.eu/community/semic/document/10-rules-persistent-uris
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Business models

Enablers

Roadblocks

Public funding: Europeana is currently experimenting with the
provision of Linked Data. The business model is based on recurrent
public funding for the whole of its activities and free access to data,
licensed under CCO Public Domain Dedication. In the future,
premium or freemium models may be considered.

Forward-looking strategies

Open licensing and free access

Enthusiasm from ‘champions’

Emerging best practice guidance

Emerging best practice guidance

Linked Data contributes to changing perspectives of content owners
towards more open models.

Necessary investments
In the initial phase, cost outweighs the immediate benefits.
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3.3.4. EU - European Commission Directorate-General for
Health and Consumers

EU - DG Health and Consumers

http://ec.europa.eu/dgs/health consumer/index en.htm

METRICS
LOGD usage
LOGD revenue
LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners

Key activities

#de-referenced URIs / queries (not available)
#governmental reusers ~ 15-20
#commercial reusers 0

Subscription fees None
On-demand fees None

development cost

. ~110k per annum.
maintenance costs

promotion costs 0
# integrated datasets Between 10 and 20
#derived applications 2

Flexible data integration: serving both external reusers and also
intra-organisational needs.

Increase in data quality: Linked Data helps DG Health &
Consumers identify quality problems in legacy data and act on it.
New services: 2 Linked Data apps have already been developed,
the RDFa maker and the Forest Reproduction Material client
application to support the management of forest reproductive
material.

Data: Mostly social data and also scientific data, e.g. taxonomies
of pesticides and food additives.

URI policy: DG Health & Consumers is following the EC-wide URI
policy developed by the Publications Office.

Linked data infrastructure: Data dictionary, Data source
container, SANCO-LD Hub, SPARQL endpoint.

Skills and competencies: Skills are all in-house. Some help also
from external contractors.

Government:
e EU Member States,

e DG Agriculture and Rural Development (AGRI),

¢ DG Maritime Affairs and Fisheries (MARE),

e DG Environment (ENV),

¢ DG Communications, Networks, Content and Technology
(CONNECT),

e Publications Office,

e Eurostat,

e FEuropean Maritime Agency,

e European Centre for Disease Prevention and Control

(ECDQC),
European Food Safety Agency (EFSA),
e European and Mediterranean Plant Protection Organization

(EPPO),
e Community Plant Variety Office (CPVO).
Businesses.

Non-governmental organisations:
e UN/CEFACT,
e Open Archives Initiative.

Development and maintenance. DG Health & Consumers follows
three stages in the provision of LOGD. First they take data that is
already publicly available, model it and publish it in open data
formats. Then, they make it available also as Linked Data and
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Cost structures

Customer
segments

Revenue systems

Channels

Customer

relationships

FINDINGS

Business model

Enablers

finally they use it internally to develop tools and facilitate access to
the data and encourage others to use it in the same way.

Data cleansing and harmonisation activities are one of the biggest
challenges and require significant time and effort.

DG Health & Consumers does not invest in promotion as such, but
tries to promote the LOGD to the extent possible at relevant
meetings and events.

Development and maintenance costs: an annual investment of
110k for publishing and managing LOGD.
No promotion costs.

DG Health & Consumers is reusing internally its LOGD.

Government and NGOs: Other DGs with an interest in the data
(e.g. AGRI, ENV, ESTAT, MARE), European agencies (ECDC, EMA,
EFSA), other European institutions, national administrations,
international organisations, and citizens.

Businesses: industry and market operators.

Citizens.

Sources of revenue: Public funding.
Pricing model: Free of charge.
Licence type: Public domain, EUPL v1.1.

Web API: A public SPARQL Endpoint accessible at
http://ec.europa.eu/semantic_webgate_acceptance/query/

Bulk download: All open data published by DG Health &
Consumers is accessible via the EU Open Data Portal at
http://open-data.europa.eu/en/data/publisher/sanco or can be
downloaded from CIRCABC via the links at
http://ec.europa.eu/dgs/health_consumer/information_systems/
Apps: 2 Linked Data apps have already been developed. More
value added apps and services are expected.

Branding and advertisement: No formal branding/advertising
strategy. However, provenance and version information are
available when accessing the data, through source and URIs

User support and feedback mechanisms: No formal
support/feedback mechanism/channel set up. DG Health &
Consumers has regular informal communications via phone/email
with people that are interested in reusing its LOGD. Stakeholders
(Member States, internal users) are involved in testing the apps
and tools that are currently in development and their feedback is
iteratively taken into account. In the future, feedback tools will be
integrated in the LOGD apps that will be developed by DG Health &
Consumers.

The data is accompanied by the EU Disclaimer.

Public funding: DG Health & Consumers provides Linked Data in
accordance with its public task, which is to empower
consumers, protect and improve public health, ensure
Europe's food is safe and wholesome, protest the health and
welfare of farm animals and protect the health of crops and
forests.

Funding of the activities is through on-going public funding. The
data is provided free of charge under EUPL v1.1.

Efficiency gains in data integration
Emerging best practice guidance
Open licensing and free access
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Lack of necessary competencies
Roadblocks Surfeit of standard vocabularies
The inertia of the status quo
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Business models for Linked Open Government Data

3.3.5. EU - European Environment Agency (EEA)

EU - European Environment Agency (EEA)

http://semantic.eea.europa.eu/

METRICS
LOGD usage

LOGD revenue

LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures
Customer
segments

Revenue systems
Channels

Customer
relationships

FINDINGS

Business model

Enablers

Roadblocks

#de-referenced URIs / queries (not available)

#governmental reusers
#commercial reusers

(not available)

(not available)

Subscription fees None

On-demand fees None

development cost Part of on-going development
activities

maintenance costs Not measured separately from
other costs
(not available)

(not available)

promotion costs
# integrated datasets

#derived applications (e enetlE1E)

Flexible data integration: Linked Data provides a way to
make data integration more efficient.

URI policy: EEA has a URI policy based on Cool URIs. The
intention is for URIs (as well as URL for HTML pages) to be
persistent.

Linked data infrastructure: Data from Reportnet in XML is
converted to RDF using schema definitions, XSL style sheets and
lookup tables.

Skills and Competencies: Skills are all in-house. Some training
from external experts.

Eionet members, Eurostat.

All renovation of data flows or websites take Linked Data into
account.

Investment in software tools would have been made in any case.
Maintenance is part of normal operations and not separately
costed.

EEA itself is the main user.

Public Funding

Web API (SPARQL endpoint), bulk download.

Feedback from institutional collaborations.

Public funding: EEA operations are publicly funded. Linked Data
technology is used to make internal operations more efficient.
Availability of Linked Data for external users is a side-effect. Data
is made available free of charge, mostly under CC-BY licence.

Efficiency gains in data integration

Lack of necessary competencies
Perceived lack of tools

12/11/2013

Page 37



Business models for Linked Open Government Data

3.3.6. EU - Publications Office of the European Union

EU - Publications Office of the European Union

http:
METRICS

LOGD usage
LOGD revenue
LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners

Key activities
Cost structures

Customer
segments

Revenue systems

ublications.europa.eu/mdr

(not available)
(not available)

#queries / hits
#governmental reusers
#commercial reusers
Subscription fees
On-demand fees
development cost
maintenance costs
promotion costs

# integrated datasets
#derived applications

(not available)

LOGD is made available

free of charge
(not available)

(not available)

None
(not available)

(not available)

Flexible data integration: declarative approach has increased
integration of new types of documents.

Increase in data quality: based on the ontology
(Common Data Model) has increased data quality.

New services: new infrastructure enables creation of new services
in particular in the domain of reuse.

Cost reductions: expected as soon as initial implementation will
be finished.

Data: all metadata published by the Publications Office is at the
moment of publication also available as Linked Data.

URI policy: URIs of resources in CELLAR follow the pattern
http://publications.europa.eu/resource/{ps-name}/{ps-id} where
ps-name identifies the production system and ps-id is the unique
identifier for the resource in the context of the production system.
These URIs will be persistent.

Linked Data infrastructure: RDF store based on dedicated
ontology (Common Data Model).

Skills and competencies: both available in-house and through
external contractors.

control

Professional reusers: legal information services, information
brokers, etc.
Public entities of the EU member states.

Publication of official documents of the EU Institutions.

Not available.

Professional reusers: legal information services, information
brokers, etc.

Public entities of the EU member states.

Sources of revenue: Public funding, EU budget.
Pricing model: Free of charge.
Licence type: Reuse is authorised with acknowledge of source;

reuse policy of the European Commission is implemented by
Commission Decision of 12 December 2011 on the reuse of
Commission documents (2011/833/EU).
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Web API
Website
Branding: None

Channels

Customer Advertisement: None
relationships User feedback mechanisms: Foreseen in the scope of the
Publications Office's Common Portal (under development).
FINDINGS

Public funding: All Linked Data activities are funded from the
regular budget. Linked Data is made available free of charge.
Enablers Availability of data: CELLAR, Open Data Portal

Roadblocks None

Business model
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3.3.7. IT - Agenzia per I'Italia Digitale

IT Agenzia per I'Italia Digitale

www.digitpa.gov.it

METRICS

LOGD usage

LOGD revenue

LOGD costs

LOGD Benefits

ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures
Customer
segments

Revenue systems

Channels
Customer
relationships

FINDINGS

Business model

Enablers

Statistics are unavailable due
to a server error but it is
known that traffic is
increasing.

Not known

Tiggit Software, makers of
Thunderbird PEC and Pocket
PEC - which makes it easy to

#queries / hits

#governmental reusers
#commercial reusers

use legally prescribed
communication methods.
Subscription fees None
On-demand fees
development cost This is (currently) a two-
maintenance costs person operation. There are
promotion costs no additional costs. All
software used is free/open
source. There is some

promotion through networking
and teaching.

Data supplied by Italian public
administrations

External App, visualisations

# integrated datasets

#derived applications

New services: The provision of high quality reference data that
can readily be linked and aggregated.

URI policy: URI design policy

Skills and competencies: Two expert staff, open source
software

Government: AgID is a government agency that receives its data
from a commercial third party that provides a suite of services to
the government

Development and maintenance: Gathering and triplifying the
data (using D2RQ)

Staff costs only

Government, NGOs, citizens (perhaps via intermediaries)

Public funding

Web API (SPARQL), bulk download, proprietary Apps (PocketPEC),
Web apps (visualisation)

Limited contact with app developer. The data is authoritative and
up to date which makes its provision valuable to the developers of
the PocketPEC application.

Public Funding: AgID's task is to establish a data infrastructure
on which others can build services.

Enthusiasm from ‘champions’

AgID benefits from the enthusiasm of the LD community, especially
around Geo Data
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The inertia of the status quo
Roadblocks Semantic interoperability is seen as something for specialists, not
government employees.
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3.3.8. UK - BBC

UK - BBC
http://www.bbc.co.uk
METRICS

#queries / hits
LOGD usage #governmental reusers (not available)
#commercial reusers

Subscription fees Not applicable. The service is
LX) [ On-demand fees provided for the benefit of other
development cost BBC departments
LOGD costs maintenance costs (not available)
promotion costs
# integrated datasets Examples include data about

LOGD Benefits

every athlete, discipline and event
at London 2012; likewise every
player, match and venue in the
2010 World Cup. Increasingly
there is data about individuals and
events.

#derived applications The World Cup and London 2012

ANALYSIS

Value proposition .

Key resources

Key partners -

websites

Flexible data integration: The BBC is creator and
custodian of information about people, events, industry,
science, the arts and more. The connections between
those data points are highly diverse so linked data is the
only technology to offer a means of managing it and
making sense of it.

New services: publishing data is an invitation for others to
join the search for innovative ways of combining this data with
other sources and present it in an engaging manner.

Cost reduction: improve the efficiency of the internal systems
rather than to provide data as a service for others to use.
Linked Data as a public good: anything the BBC creates is
owned by the licence payer - so it must be made available.
URI policy: URI design policy

Skills and competencies: Initially the implementation of the
LD solution was contracted. Now the important thing is to have
good Java coders knowing about SPARQL and the mechanics of
RDF. BBC has 4 data architects across the organisation.

Linked data infrastructure: Hosted in the cloud.

We have APIs on the platform for conflict resolution and de-
duplication.

Businesses: Data providers

Key activities News, Education and Entertainment
Cost structures Not available

Customer
segments

Internal customer: other BBC departments.
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Revenue systems

Channels
Customer

relationships
FINDINGS

Business model

Enablers

Roadblocks

e Sources of revenue: public funding: funded by a licence fee
payable by all households in the UK that own a television.

e Pricing model: Free of charge although some premium
content is only available in the UK.

e Licence types: non-commercial use only

e Web API (SPARQL)

e Advertisement: Connected Studio event

e User feedback mechanisms: informal

The work in making data available through the Programmes pages
and Wildlife finder is not driven by a business case, it's more of an
experiment.

The primary goal of the Linked Data Platform is to make sense of
all the BBC's creative works and provide an API to allow the
retrieval of any creative work about any 'thing', with the added
benefit that we hold a semantic graph of data behind the 'things'.
The BBC has an unusually large amount of high value audio, video,
images and text content spanning nearly 90 years. Managing that
content, managing the information within it and making sure that it
is available to people throughout the organisation is a huge task.
The development of the linked data platform is a response to this
demand.

Efficiency gains in data integration

Increased linking and integrated services

Ease of model updates

Ease of navigation

Cost reductions

Missing, restrictive, or incompatible licences

The inertia of the status quo

Licences and data quality (BBC has a reputation for quality, not all
internal data quality is up to scratch).

Perceived lack of tools

At the height of the London 2012 Olympics the platform was
handling 2,000 SPARQL queries per second. The BBC had to work
hard to be able to support that in a resilient environment.
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3.3.9. UK - Companies House

UK - Companies House

http://companieshouse.gov.uk
METRICS
#de-referenced URIs / queries average 720,000 hits/week
#governmental reusers The new Gazettes service from
the National Archives will use
ol Lk the Companies House URIs
#commercial reusers Commercial users tend to use
the XML gateway service
LOGD revenue Subscription fees The URI service is free
On-demand fees
development cost 2 person months
maintenance costs The service is not actively
LOGD costs Promotion costs promoted and effectively costs

nothing to maintain as it is an
add-on to the Web Check

service
. # integrated datasets The UK Company Register
LOGD Benefi
X ST #derived applications OpenCorporates, Gazettes

ANALYSIS

e Flexible data integration: Content negotiation is used to
return data in one of multiple formats when a URI is
dereferenced but Companies House itself does not integrate
any other data sources

e Cost reduction: N/A. The URI service is an add on to an
existing service

Value proposition

o Data (the company register)
e Explicit URI Policy: based on UK government URI guidelines.
Key resources Contains commitment to persistence
e Linked data infrastructure: The linked data service is simply
a serialisation of that data as RDF

Some advice was given by 'leading figures in the open data arena’
(Jeni Tennison etc.) but the work was done in house.

Since the URI service was established, no further work has been
necessary

e Development costs: 2 person months

Cost structures ¢ Maintenance costs: Minimal additional effort for providing the
URI service

Key partners

Key activities

Customer

Not available
segments

e Pricing model: free of charge for basic company details
Revenue systems offered as linked data

e Licence: UK Open Government Licence
None other than the URI resolution service

Channels
Customer ¢ User support
relationships User feedback mechanisms

FINDINGS
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Busi

ness model

Enablers

Roadblocks

Public funding: The provision of stable, de-referenceable URIs
that return basic information about companies is clearly a useful
building block on Britain's information infrastructure but, beyond
incremental improvements, it is unlikely that any significant further
development will take place. The service is easy to run and costs
are de minimus.

Forward-looking strategies

The 'URI Service' at Companies House was an easy add-on to their
existing services.

None. Only a little extra help was required by the CH team to put
the service in place.
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3.3.10.

UK - Department of Environment, Food and Rural

Affairs (DEFRA)

UK -

(DEFRA)

LOGD usage

LOGD revenue

LOGD costs

LOGD Benefits

ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures

Customer

segments

Revenue systems

Channels

Customer

relationships
FINDINGS

Business model

Department of Environment, Food and Rural Affairs

#queries / hits
#governmental reusers

Not in public domain
Widgets used by at least 10
local authorities

#commercial reusers Marine Conservation Society
(charity), Beach Selecta App,
interactive screen on north
Cornwall beach

Subscription fees None

On-demand fees
development cost 'Less than equivalent traditional
processes and the cost is going
down as we become more
experienced.'

Not in public domain

None

There are about 5 integrated
datasets that make up the
Bathing Water Quality Data

The BWQ Explorer, Widgets,
Beach Selecta App

maintenance costs
promotion costs
# integrated datasets

#derived applications

Flexible data integration, Increase in data quality,
Cost reduction, Better management and reporting. For
example: the way the Bathing Water Quality data was
modelled meant that the history was there. People could

refer to it, talk about the data - this was very helpful for

policy makers who were able to shift policy mid-season. That
would have taken a year to implement under traditional systems but was
completed in 3 weeks at a cost of less than £10K.

Data: The regular sampling data collected by the
Environment Agency (part of DEFRA)

URI Policy: URI design policy

Linked Data Infrastructure: largely the Amazon Web
Services cloud, managed by Epimorphics, TSO and SWIRRL
Skills and competencies: Largely outsourced
Epimorphics, TSO, SWIRRL

Collection and dissemination of environmental data

Unknown

Policy Makers, citizens

N/A
Web API (SPARQL Endpoint, data API)

N/A

Public Funding: EU Member States are required to provide
bathing water quality information. This is the UK's response to
that. 'The ethos here is: Demonstrate benefit and then kill off
other systems. There's a minimum 5 year commitment.'
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Ease of model updates
Enthusiasm from ‘champions’

Enablers Cost reductions
Support from senior management, input from John Sheridan and

others (National Archives), high quality consultancy
The inertia of the status quo

Roadblocks 'The IT dept often had a focus on systems rather than a data
centred focus of delivery.'
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3.3.11.

UK - National Archives

LOGD usage

LOGD revenue

LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners
Key activities
Cost structures

Customer
segments

Revenue systems

Channels

Customer

relationships
FINDINGS

#de-referenced URIs / queries

#governmental reusers
#commercial reusers

Subscription fees
On-demand fees
development cost

maintenance costs
promotion costs

# integrated datasets
#derived applications

5M/week

2M monthly unique visitors
There are many users of the
information but no identifiable
users of the LOGD as data.

Services like iLegal,
MobileLegislate and Longman
Law Bespoke use the

information, not the linked
data.

none

none

1.5 FTE in house. 10-12 FTE
contractors

0.5M/year

none

3

none

Flexible data integration: No other technology comes close
to providing what the National Archives needs: being able to
provide data about legislation at the level of the Act itself down
to individual paragraphs.

Increase in data quality: The use of open standards has led
to a 30% improvement in services.

New services: Linked Data gave rise to new services on
provenance and authenticity of the data; as audit trails around
the legislative process. At the time of writing, new services for
the official gazettes are being procured that will also make use
of linked data and create, among other things, a de-facto
insolvency register based on official notices.

Data: legislation

URI policy: UK government URI guidelines

Linked data infrastructure: Legislation uses XML for docs,
RDF for data and process.

Skills and competencies: Largely contracted.

Government: Parliament, EU Publications Office

Businesses: technical contractor

Maintenance:

Maintenance costs: Legislation 1.5 FTE in house. Contractors
ca 10 - 12.

Internal customer: The most prevalent use is the internal
reuse.

Unknown customers: There are users of the information
provided on legislation.gov.uk but no known users of the data
as linked data.

Source of income: public funding (legislation)

Pricing mechanism: free of charge

Licensing: UK Open Government Licence

Not applicable

Not applicable
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Business model

Enablers

Roadblocks

e Public funding: Provision of information about legislation is a
core task of the National Archives

e Concession: The new service providing information about the
official gazettes is a revenue source since the publication of
official notices is mandatory and chargeable.

Efficiency gains in data integration

Forward-looking strategies

The Companies House URI service is important to TNA.

Increased linking and integrated services

The flexibility of the data - reusers have a lot of choices

Ease of navigation

Lack of necessary competencies

We need to realistic about the level of proficiency of data reusers;

Perceived lack of tools
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3.3.12.

UK - OpenCorporates

UK - OpenCorporates

METRICS

LOGD usage
LOGD revenue

LOGD costs

LOGD Benefits

ANALYSIS

Value proposition

Key resources

Key partners
Key activities
Cost structures

Customer
segments

Revenue systems

Channels

Customer
relationships
FINDINGS

Business model

Enablers

Roadblocks

#queries / hits
#governmental reusers
#commercial reusers
Subscription fees
On-demand fees
development cost
maintenance costs
promotion costs

# integrated datasets

Not in public domain

Unknown

Not public domain

Company Registers from more
than 75 jurisdictions but this is
not linked data (OC does not use
Companies House URI service for
example)

#derived applications None using LD

New services: The substantial value proposition of
OpenCorporates (a huge register of information about companies
with insights into their structures) applies to the service as a
whole, not the linked data it publishes, which is an add on (in the
same way it is for Companies House)

Data: acquired in various ways from business registers around the
world either directly or, sometimes, using scraper scripts.

URI policy: design policy

None

Maintenance: Collating more data, investigating corporate
networks

Not in public domain

OpenCorporates has a small nhumber of commercial customers who
would rather pay than adhere to the share alike terms under which
data is available for free.

Donations and grants, consultancy, commercial access to data (see
above)
OpenCorporates
download.
OpenCorporates is at the centre of a growing community but is not
customer-centric.

website including data visualisations, bulk

Data for free, service for a fee. If a customer wishes to combine OC
data with their own and not share their data, a fee is charged.
Grant funding is also sought.

Enthusiasm from ‘champions’

The support of the community is substantial

The inertia of the status quo

Access to data is a big problem for OC.
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3.3.13.

UK - Ordnance Survey

UK - Ordnance Survey

http://data.ordnancesurvey.co.uk
METRICS
#queries / hits The trend is upward although
there seem to be few repeat
users.
LOGD usage #governmental reusers DCLG, Environment Agency,
NHS appears to be making
more & more use of it.
#commercial reusers Not known
LOGD revenue Subscription fees None
On-demand fees
development cost Part of the contract with the
LOGD costs Maintenance costs Cabinet Office (the PSMA?®) -
promotion costs impossible to break out the
linked data cost
# integrated datasets 1:50000 Gazetteer, UK Post
Codes, Admin Geography for
LOGD Benefits Great Britain
#derived applications DCLG applications, Bathing
Water Quality Explorer etc.
ANALYSIS

Value proposition

Key resources

Key partners
Key activities

Cost structures
Customer
segments

Revenue systems

Channels

Customer
relationships

0OS made some of their data available openly under pressure and a
contract from the Cabinet Office and as linked data under direct
pressure from Tim Berners-Lee and Nigel Shadbolt. Now it's done,
however, they see advantages internally it's helping to break out of
silos. If more people did the same the benefits of cross-linking
would be more apparent too.

Data: The data sets held by OS

URI policy: design policy

Linked Data Infrastructure: initially outsourced, now run on
Amazon Web Services and managed directly by OS

Skills and competencies: Initially skills were bought in but have
now moved in house.

National and Local government, Royal Mail

Provision of authoritative mapping data for other branches of
government and the public.

Linked data activities not separated out from other activities at OS.

Government, commerce (developers etc.), public

Linked data is free although OS operates a number of premium
data services that are chargeable.

Web API (SPARQL Endpoint, Linked Data API for URI resolution)
bulk download.

Significant activity in building the community through GeoVation.
No formal promotional activity for linked data. Personal Twitter
accounts and OS blog act as main dissemination channels.

25 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/7519/1665146.pdf
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FINDINGS

Busi

ness model

Enablers

Roadblocks

Public funding: OS is funded by its customers. Its freely available
open data, including linked data, is funded through the Public
Service Mapping Agreement (i.e. a contract with the Cabinet
Office).

Efficiency gains in data integration

Forward-looking strategies

It's much easier to manage our data ourselves and for others, such
as Transport for London, to manage their data. The use of LD by
them (and others) would be beneficial to all.

Increased linking and integrated services

e.g. DCLG's Open Data Communities

Enthusiasm from ‘champions’

Such as Steve Peters & Leigh Dodds

Lack of necessary competencies

A lot of developers don't like it, seeing it as too academic and hard
to learn. Can't take people through the learning curve in a single
hack day.
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3.3.14.

UN - Food and Agriculture Organization of the

United Nations (FAO)

Global - Food and Agriculture Organization of the United

Nations (FAO)

http://aims.fao.or
METRICS
LOGD usage

LOGD revenue

LOGD costs

LOGD Benefits
ANALYSIS

Value proposition

Key resources

Key partners

Key activities

Cost structures

Customer
segments

Revenue systems
Channels

Customer
relationships

FINDINGS

#de-referenced URIs / queries (notlavailable)

#governmental reusers
#commercial reusers
Subscription fees
On-demand fees
development cost

(not available)

(not available)

None

None

Around 100,000 Euro for
setting up the Linked
Data infrastructure

Part of normal operations
(not available)

(not available)

maintenance costs
promotion costs
# integrated datasets

#derived applications (not available)

Linked Data offers the possibilities to create links across disparate
collections. Linking between AGROVOC and other Knowledge
Organisation Systems allows seeing connections that were not
visible before.

URI policy: FAO has a URI policy in line with best practice. Main
consideration is stability.

Linked Data Infrastructure: OpenAGRIS is a triple store parallel
to the main AGRIS database. AGROVOC is implemented in two
triple stores; one for updating and one for external access.

Skills and Competencies: Skills are all in-house. External experts
contracted for knowledge transfer and training.

On data side: agricultural research institutes. On the technical side:
MIMOS in Malaysia, and several European projects.

Using the mappings between vocabularies, the linked data is
produced automatically as much as possible. Checking of
vocabulary mappings is done by experts.

Since 2002 the team has spent around one million Euro within
semantic web projects, the final LOD infrastructure has had costs
of about 100,000 Euro; maintenance in a team of 15 people but
not separately earmarked.

European institutions, universities, libraries, research institutes.

None.

Web services, SPARQL endpoint

Promotion through presentations, Webinars and articles
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Business model

Enablers

Roadblocks

Public funding: FAO provides Linked Data under its general
mandate to make all of its data available and provide access to
data elsewhere for a worldwide community. The provision of Linked
Data is one of the channels that are being offered. AGRIS data is
made available free of change under CC-BY; AGROVOC is licensed
under a CC-BY-NC-SA licence.

Efficiency gains in data integration
Data owners publishing Linked Data

The inertia of the status quo
Institutional policies and capacities.
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4. SUMMARY OF FINDINGS

This section summarizes the main findings for the business models analysed in the 14 case
studies, along the 9 areas of the business model canvas.

4.1. Value proposition

4.1.1. Flexible data integration

In several of the case studies, the main value proposition of data providers is to streamline
their own internal processes for data integration, as well as data sharing amongst different
departments and organisations with which working relationships already exist. Linking
reference collections (e.g. subject vocabularies, locations, people and events) allows for the
discovery of relationships between data in different collections. Several providers mention
that there is no other technology that comes close to providing the possibilities that Linked
Data offers in terms of flexible linking.

Problems mentioned include a lack of institutional capacities, a lack of mature tools and a
paucity of suitable training material.

Relevant case studies: REEEP, EEA, FAO
4.1.2. Increase in data quality

Crowd-sourcing and self-service mechanisms are not much used by data providers at this
time to improve the data quality. This is perhaps unsurprising given the use cases
considered, all of which are in some way themselves the source of authoritative data against
which other data may be judged. However, several providers mentioned anecdotally that
data quality increased from the internal use of Linked Open Government Data and the use of
open standards.

Relevant case studies: DG SANCO, Publications Office, UK National Archives
4.1.3. New services

The use of Linked Open Government Data for data integration by both providers and reusers
allows them to improve the data they offer through service interfaces. For example, these
might show related information about people, places, and subjects. Some new services are
developed from the LOGD, in particular based on cross-referencing datasets. The surfacing of
links that always existed but were not readily identifiable provides exciting possibilities for
new service.

Relevant case studies: UK National Archives, DNB
4.1.4. Cost reduction

The notion of cost reduction assumes that a new technique is used to carry out an existing
task but at lower cost. In that limited view, neither providers nor reusers of LOGD report a
reduction in cost when developing new systems. However, the benefit is an increase of
efficiency (doing more for the same money). Stark examples of this are the FAO who report
a 50% increase in the use of data because of the enrichments that were possible using
Linked Data, and the UK National Archives which points out the strong association between
Linked Data and open standards. This leads to greater contestability and portability that not
only saves money but, in their case, lead to a 30% improvement in services (this is
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documented in the National Archives' response to the Cabinet Office consultation on Open
Standards?®®).

Actual cost reductions show themselves in greatly reduced costs of future development, i.e.
linking to further data sets, amending the data model etc. An inherent advantage of Linked
Data over relational databases is the ease with which data models can be extended and
adapted; several of the case studies mention the improvement in navigation across their
data as a result of using Linked Data, and applications can make use of disparate data sets
that are maintained and updated in real time by the relevant publisher without the need to
download and process data dumps.

The investments being made vary from the establishment of highly resilient, production-
grade systems to very low cost additions to existing infrastructure to make data available in
the Linked Data format alongside others. At the same time, where Linked Data is used as an
additional integration tool in an environment where data was already exchanged (e.g. using
more traditional XML methods), there is a need to maintain several exchange technologies in
parallel which increases cost, at least for an interim period.

When making comparisons between the costs of different Linked Open Government Data
services it is important to be clear about what costs are included so that the comparison is
genuine and useful.

Relevant case studies: FAO, UK National Archives, DEFRA, BBC
4.2. Key resources

4.2.1. Data

The area where Linked Open Government Data is applied most successfully at this point in
time is in reference data, e.g. authority data for people, organisations, places, languages,
formats and controlled vocabularies for concepts and subjects.

Relevant case studies: Europeana, DNB, EEA, FAO, DigitPA.
4.2.2. URI policy

Most data providers have a URI policy that follows best practice in terms of URI format and
such best practice includes designing URIs for persistence. Therefore by following best
practice, organisations are preparing for the long term. However, almost none of them give
any formal guarantees of persistence. In reality, the only guarantee of persistence of the
provision of a service is the persistent demand for it.

Relevant case studies: all
4.2.3. Linked Data infrastructure

Many Linked Open Government Data providers have developed their own tools as an add-on
to their existing infrastructure. In some cases, a parallel database is provided for external
access. Infrastructure is hosted by the organisation itself or hosted on services like Amazon
Web Services. Open source solutions are commonplace but not universal. Tools and systems
developed and cited by the LOD2 project are particularly common.

Almost all interviewees cited a need for better tooling and some highlighted the need for
more resilient production-grade systems. None of the cases studied provided a service level
agreement for external users.

26 https://www.gov.uk/government/consultations/open-standards-open-opportunities-flexibility-and-
efficiency-in-government-it
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Relevant case studies: all

4.2.4. Skills and competences
It is notable that where Linked Data is used, there is often an individual champion who,
through their own enthusiasm, is already knowledgeable about Linked Data. This enthusiasm
is transmitted to colleagues but it's often necessary to use consultancy services or external
service providers to build complete systems. In a short space of time, however, in-house
skills increase either through training or new hiring so that before long, all necessary skills
are in-house.
Many interviewees highlighted a need for better training materials. Although there are many
existing training materials, the level of existing knowledge they assume is often too high so
that even for an experienced developer or IT professional, the learning curve can appear too
steep.

Relevant case studies: Europeana, AgID, DEFRA, OpenCorporates, Ordnance
Survey/DCLG.

4.3. Key partners

4.3.1. Government
Most providers work together with their usual peers in existing networks.
Relevant case studies: FAO, EEA, Europeana, DNB.

4.3.2. Businesses and non-governmental organisations
This study focuses on Linked Open Government Data and so the relevant businesses are
those that supply services to government. An exception is OpenCorporates which is a for-
profit company. There is a growing number of Linked Data/Semantic Web consultancy
services across Europe. Several of the case studies are of NGOs. Beyond the immediate

scope of this study, experiments with Linked Data are known to be being carried out by
sections of the retail industry.

Relevant case studies: BBC, UK National Archives, OpenCorporates, DG SANCO.

4.4. Key activities

4.4.1. Development

To provide Linked Data, some development has to be done, e.g. to generate mappings from
existing non-RDF data, and to add links to external sources. Some providers see this as a
normal activity to upgrade their systems. Some of this also requires human intervention
(finding the related resources, data cleansing).
Relevant case studies: DNB, FAO, Europeana.

4.4.2. Maintenance

Many providers see the maintenance of LOGD as a normal part of the operation, especially if
they use Linked Data as the internal data approach.

Relevant case studies: REEEP, Europeana, EEA, Publications Office, Ordnance Survey.
4.4.3. Promotion

Not much is done in general in terms of promotion - Linked Data is like the plumbing of a
house. Promotion is done on the level of the resulting service, not on the inner workings.
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Relevant case studies: all.
4.5. Cost structures

4.5.1. Development cost
There was a very wide variety in development cost indicated by the interviewees. This
ranged from practically zero cost to amounts in the order of a million Euro, while in some
cases the development of Linked Data services was considered to be part of normal systems
evolution and costs were not separately available. Differences in cost may also be related to
the development approach; for example if the development involves complete redesign of
the system the cost will be higher, while providing an add-on service based on conversion of
existing data may be cheaper. The wide variety makes it impossible to derive specific
conclusions.
Relevant case studies: all.

4.5.2. Maintenance cost
This is often included in normal maintenance. In some cases there is mention of a small
number of FTEs (2-5) involved in the maintenance, with exception of UK National Archives
who report between 10 and 15 people. Like in section 4.5.1 on development cost, the cost
for maintenance is highly dependent on the approach taken.
Relevant case studies: all.

4.5.3. Promotion cost

Most providers do not spend funds on promotion of Linked Data, other than presentations at
conferences. Some do, however, organise hack days and similar events.

Relevant case studies: Reegle and Ordnance Survey.
4.6. Customer segments
4.6.1. Government and NGOs
Most Linked Data is used internally or used by other public sector organisations and NGOs.

Relevant case studies: REEEP, FAO, EEA, BBC, DNB, Europeana, DG SANCO, Publications
Office, UK National Archives.

4.6.2. Businesses

There is as yet no substantial usage by commercial reusers as reported in the cases
investigated.

Relevant case studies: Publications Office, OpenCorporates, DG SANCO.
4.6.3. Academia
Some providers reported usage of their Linked Data by universities and research institutes.

Relevant case studies: FAO.
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4.7. Revenue streams
4.7.1. Sources of revenue

In all of the case studies, the provision of Linked Data is financed through public funding.
Many of the providers that participated in the study provide LOGD as part of their public role
and do not charge for their data. Our finding cannot be generalised towards a conclusion that
there are no other possible funding models for Linked Data; it is just that the organisations
participating in the study do not seem to need other sources of revenue at this time.

We have found no evidence that existing or future consumers of government data would be
willing to pay for Linked Open Government Data as a Service (LDaaS). Indeed, in the
majority of the case studies, the external demand for LOGD is virtually non-existent. In all
case studies, the supply of LOGD is currently financed through public funding. European
Directives on Public Sector Information also put further restrictions on the pricing of
Government Data.
Future outlook: LOGD providers often field requests for bulk downloads of their data, which
most of them offer but don't promote. This suggests that the data is seen as useful by at
least some third parties who wish to integrate the data but within their own internal network,
not as part of an open ecosystem. The increasing supply of LOGD might reach a tipping point
where the use of LDaaS by external parties takes off and generates positive network effects.
Such a development would prompt the development of standards for access control that are
currently absent from the Linked Data technology stack.
Relevant case studies: all.

4.7.2. Pricing model
All Linked Open Government Data providers offer their data for free. Some providers
indicated that they may consider a freemium model with free basic information and payment
for more detailed information.
Relevant case studies: Europeana, Companies House.

4.7.3. Price structure
As currently all LOGD is provided for free, there are no price structures.
Relevant case studies: all.

4.7.4. Licence types

Typical licence types are either CCO, UK Open Government Licence, with some services
restricting further use with CC-BY-NC licences.

Relevant case studies: DNB, Europeana, FAO.
4.8. Channels
4.8.1. Web API
Many services offer access through direct URI resolution. SPARQL endpoints are also offered.

Relevant case studies: REEEP, DG SANCO, EEA, Publications Office, DigitPA, BBC, DEFRA,
Ordnance Survey.
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4.8.2. Bulk download
Bulk downloads are available from several providers. However, in some cases the download
is generated from the non-RDF database at irregular intervals, which means that the data is
not as recent as the live database. Where offered, the bulk download option is rarely
promoted as the provider prefer people to use the live APIs.
Relevant case studies: DNB, DG Health, EEA, DigitPA, OpenCorporates, Ordnance Survey.
4.8.3. Proprietary app

Just two proprietary apps have been identified in the course of this study (PocketPEC and
Beach Selecta), both of which are available for free.

Relevant case studies: DigitPA, DEFRA.
4.8.4. Web app

Many services use the LOGD in a portal site where the data is integrated in the search
service. The Bathing Water Quality Explorer applications created under the Open Data
Communities umbrella are notable Web applications that use LOGD.

Relevant case studies: DEFRA
4.9. Customer relationships

4.9.1. Branding

There is little branding of Linked Open Government Data services, as this is mostly seen as
plumbing behind the user services that are provided.

Relevant case studies: all.
4.9.2. Advertisement

Providers do not advertise the availability of Linked Data in a structured way. Many indicate
that they do make others aware of their provision use of Linked Data in presentations at
conferences and other events. Blogs and tweets are a primary dissemination channel.
Relevant case studies: all.

4.9.3. User support

There is little user support. Many Linked Open Government Data providers do not know who
their external users are.

Relevant case studies: all.

4.9.4. User feedback mechanisms
Very few providers offer feedback mechanisms. If they do, feedback is typically through
informal communications as part of institutional collaborations, comments on blogs, replies

to Tweets etc.

Relevant case studies: all.
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5. SUMMARY OF ENABLERS AND ROADBLOCKS

From the case studies carried out in this study, a number of enablers and roadblocks to the
provision and reuse of Linked Open Government Data can be identified.

5.1. Enablers
5.1.1. Efficiency gains in data integration — the network effect

In a large number of the case studies, public sector organisations see the benefits of
implementing Linked Data-based solutions to support their internal data integration
activities, or to facilitate data exchange within already existing collaboration structures. Each
organisation is responsible only for maintaining its own data and does not need to download
and integrate others' in order to add context and meaning to it. This cooperative
methodology often renders the distinction between data publisher and data user largely
meaningless. Rather there is a network effect?” so that each individual organisation's data is
more valuable by virtue of the ease of connection with the others'.

That said, a side effect of the approach is that data is available to external third parties who
purely consume data or who use it to enrich their own data that is not public. For example,
Fujitsu uses Linked Open Government Data to enrich its (sensitive) health sensor data?®.

This is a crucial part of the value proposition for Linked Open Government Data. It eases
both data integration and management, and benefits from the inherent responsiveness of the
modelling as more data comes on stream. The efficiency gains often enable organisations to
meet their public task in new and better ways than was previously possible. The case studies
in this report provide proof that the value proposition has been realised in many instances
and nothing enables success quite like previous success.

Future outlook: Many of the organisations in the study express the expectation that the
use of Linked Data will increase as the benefits in increased efficiency and flexibility are and
become more obvious.

Relevant case studies: REEEP, DNB, DG SANCO, EEA, BBC, TNA, OS, DCLG, FAO.
5.1.2. Forward-looking strategies

Some of the providers of LOGD engage in these activities from a background of their
mandate to disseminate their information as widely as possible. They may already offer data
in a range of formats, for example human-readable webpages, XML files or other domain-
specific data formats like MARC21 for libraries, and consider the provision of data as Linked
Data as part of a forward-looking strategy. Where these providers are already engaged in
collaborative structures and data sharing arrangements, Linked Data is seen to offer more
efficient mechanisms to create better integration across collections.

Future outlook: As the benefits that organisations that have such forward-looking
strategies (the early adopters) become visible, other organisations will follow their lead.

Relevant case studies: Europeana, Companies House, TNA, OS.
5.1.3. Increased linking and integrated services

Reusers often see the value of Linked Data in the ease with which links to one or more
external sources can be provided as part of the user interface. For example, a user interface
for data concerned with statistical information about different UK locations can easily link to

27 http://en.wikipedia.org/wiki/Network effect
28 http://www.w3.0rg/2013/04/0odw/odw13 submission 5.pdf
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other information about the locations provided by the Ordnance Survey. While Linked Data is
not strictly necessary to build such functions (e.g. some reusers also bring up information
from Wikipedia), Linked Data offers a more standard way to access information from
different sources without the need to build special software tailored to specific providers.

A prime example of this comes from the UK National Archives which, at the time of writing, is
about to launch a new online service for the official gazettes. The London?®, Edinburgh and
Belfast Gazettes act as the public record of a variety of announcements including notices of
insolvency. All notices will be encoded in HTML5 with the data embedded as RDFa. By
collating this data and making it available via a standard interface, TNA is creating a de facto
insolvency register, one that is able to unambiguously identify the relevant business using
the Companies House URI service.

No specialist software or system is required, indeed, there is no insolvency register to build.
It emerges as an artifact of the Linked Open Government Data ecosystem.

Future outlook: Availability of more Linked Open Government Data, especially under open
licences, will enable more enhanced and integrated services to become available.

Relevant Case studies: REEEP, BBC, TNA, DCLG (Ordnance Survey reuser).
5.1.4. Ease of model updates

Information systems based on traditional relational databases are designed with a specific
data model in mind. Tables of data have a defined structure and are linked via primary keys.
This architecture offers a number of benefits but it is often very difficult and costly to make
changes to the data model and to add new data. 'Adding a new column' to the database is
not a trivial task.

A big enabler offered by the Linked Data approach is that changes to the data model are
almost trivial and do not entail any change in the existing architecture. As the name
suggests, a triple store always has three columns3°. No matter how complex the data model
in use, the same software, based on the same set of open standards, can still be used.

Future outlook: Like any technical product, the commercial software that implements
Linked Data standards is constantly improving. The standards are evolving too with the
W3C's maturing 'Linked Data Platform' standard being particularly relevant in this context®?.

Relevant Case studies: BBC, DEFRA.
5.1.5. Ease of navigation

A mantra in the Linked data world is 'follow your nose,' meaning that when a piece of data
includes a URI it should be looked up and this may in turn reveal further information. This
path-like aspect of the technology can be taken all the way through to the user interface to
provide better navigation through even complex data. Both the BBC and DNB - public service
providers of rich and diverse information, highlight this aspect.

Future outlook: Developments within the media, cultural heritage and retail industry>? are
likely to complement government Linked Data initiatives and improve users' ability to
navigate an increasingly complex information space.

Relevant Case studies: Reegle, BBC, TNA, DNB.

29 http://www.london-gazette.co.uk/

30 1n fairness, it's usually 4, to support the concept of Named Graphs, but the essential point holds.
31 http://www.w3.0rg/TR/Idp/

32 http://www.w3.0rg/2013/04/0dw/GS1-LinkedDataPresentation-ODI-April2013.pdf
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5.1.6. Open licensing and free access

Where the access to and reuse of data is made explicit, open licences are generally used,
including Creative Commons Zero Public Domain Dedication, Creative Commons Attribution
and the UK Open Government>? licences. In general, the data is provided free of charge.

Future outlook: There is a general tendency towards removal of restrictions to the reuse of
public sector information. These approaches will enable future, wider usage of those data,
also as LOGD.

Relevant case studies: Europeana, DG SANCO.
5.1.7. Enthusiasm from ‘champions’

Many cases show that an important role is played by the knowledge and enthusiasm of an
individual. Such individuals are often part of the enthusiastic community that exists around
Linked Data. The crucial role they play is to create awareness of the possibilities and the
potential benefits. Progress is especially rapid where that individual is close to the decision
processes in the organisation.

Future outlook: The role of ‘champions’ and other thought leaders will continue to be
important in raising awareness and driving organisational change.

Relevant case studies: Europeana, AgID, DEFRA, OpenCorporates, OS, DCLG.
5.1.8. Emerging best practice guidance

Other enablers include wide adoption of best practices such as developed by W3C3* and
experts in the field®®. Following guidance on URI design [PURI] ensures that data will persist
beyond the life time of a project, a technology or the institution that created it. These and
other emerging best practice guidelines make it easier for both providers and reusers to
apply common techniques and tools.

Future outlook: More activities in developing best practice guidelines are expected, for
example in the proposed Data on the Web Best Practices Working Group3® at W3C as well as
in domain-specific activities.

Relevant case studies: Europeana, DG SANCO, National Archives, BBC.
5.2. Roadblocks

5.2.1. Necessary investments

As with all new technologies, the provision and reuse of Linked Data requires organisations
to make investments in infrastructure and software. The level of investment varies
enormously across the case studies. Where the supply of Linked Open Government Data is
merely an additional format added to an existing service, such as that offered by Companies
House, the investment is no more than nominal. Running the URI service is such a small
addition to the existing costs that it can't be measured and would be outweighed by the cost
of administering any charging scheme. Entirely new or replacement services obviously entail
significantly more investment. The FAO report a very substantial investment, for example,

33 http://nationalarchives.gov.uk/doc/open-government-licence/version/2/

34 W3C. Best Practices for Publishing Linked Data. W3C Note. 06 June 2013. Editor’s draft.
https://dvcs.w3.org/hg/gld/raw-file/default/bp/index.html

35 http://linkeddatabook.com/
36 http://www.w3.0rg/2013/05/0dbp-charter.html
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but this must be compared with the costs of establishing a similar service using alternative
technologies. It is all too easy to compare apples with pears in this context.

It is noteworthy that DEFRA highlighted the short time span and low cost of amending their
data model (3 weeks, £10,000) compared with what, anecdotally, it would have cost under a
traditional relational database system (1 year, 10 times more). Few LOGD providers were
able to accurately state the additional investment costs required to provide Linked Data as a
Service.

Future outlook: As organisations increasingly start seeing the benefits of Linked Data for
their internal operations, investments in the new technology will be considered part of the
normal development budgets, rather than as additional expenditure, especially when
considering long term flexibility.

5.2.2. Lack of necessary competencies

As the cases studied necessarily involve organisations that are already involved in Linked
Data activities and have made the necessary investments in technical infrastructure and staff
competencies, several of the people interviewed mention that other organisations, either
data providers or potential reusers, are currently less advanced both technically as well as in
terms of human competencies. As a result, the take-up of Linked Open Government Data is
not as rapid as it could be.

While online tutorials are available, these may assume a level of knowledge in some areas
that is not common. People who understand Linked Data find it simple; those that don't
sometimes find it impenetrable.

Future outlook: More activities in developing training materials are expected, particularly
materials tailored to a particular community, such as the training materials3’ developed by
the Open Data Support project®® for publication of datasets by governments in Europe.

Relevant case studies: DG SANCO, EEA, TNA, OS.
5.2.3. Perceived lack of tools

Many of the providers and reusers of Linked Open Government Data develop their own tools.
While these are appropriate for the use in a particular context, in a more general sense, the
necessary resilient, production-grade tools that large organisations can use to deliver their
services in a way that enhances their reputation are perceived to be not readily available.

There is a lack of suitable tools, or at least a perceived lack, for creating, manipulating and
converting Linked Data, particularly in terms of automated procedures. This is perhaps
surprising given that Oracle, IBM and YarcData (part of Cray) are already among the
companies offering high specification Linked Data systems. The performance of Linked Data
servers is a long way short of relational databases which are now highly optimised, resilient,
production-grade systems. The latter should not be a barrier either, as Linked Data services
can run on top relational database environments.

Future outlook: As more large organisations are implementing Linked Data approaches, the
market for Linked Data-based tools will grow, which will encourage both Open Source
communities as well as commercial vendors to start offering a wider range of production-
grade tools.

Relevant case studies: EEA, BBC, TNA, DG SANCO.

37 http://www.slideshare.net/OpenDataSupport
38 http://www.opendatasupport.eu/

12/11/2013 Page 64


http://www.slideshare.net/OpenDataSupport
http://www.opendatasupport.eu/

Business models for Linked Open Government Data

5.2.4. Lack of service level guarantees

The reuse of LOGD services by external third parties is hindered as providers do not yet give
explicit service level guarantees (SLGs). The case studies show that this is largely because
the use of Linked Data is first and foremost for the publisher's own benefit and the
availability of the data for third parties is a side effect. SLGs are therefore lacking for, among
other things:

e the availability of the Linked Data service;
the long-term persistence of the URIs;
the integrity of the resolved data;
the available formats and quality of the data served at each URI;
the latter point applies particularly where data served by one organisation depends
on another.
Service Level Agreements, i.e. agreements between named parties cf. guarantees that are
made by the provider only, do exist though in cases where the provision of the infrastructure
is outsourced, as in the cases of REEEP and the National Archives.

Future outlook: Increased use will lead to increased reliance on the Linked Open
Government Data that is provided. Providers will get more and immediate complaints if data
is not available or if serious errors are identified. This will force providers to make sure that
data is available and of high quality in line with their reputation. Governmental organisations
are well placed to guarantee long-term persistence of the URIs.

Relevant case studies: REEEP, BBC, DG SANCO.
5.2.5. Missing, restrictive, or incompatible licences

Many organisations that offer Linked Open Government Data do not make explicit
information available about the licence under which the data can be reused. In such cases,
the legal default position is that a potential reuser will need to contact the data provider to
know what can be done with the data. This seriously hinders the wide usage of such data.

In addition, if organisations opt for restrictive licences, it makes the reuse more difficult, for
example if a reuser wants to merge data from various sources. In such cases, complex
provenance relations may need to be maintained to comply with various restrictions on the
data.

Future outlook: Increasing awareness of the importance of clear licences is already visible.
In combination with an increased focus on open access to public sector information, a more
coherent licensing landscape can be expected in the years to come. Clearly stated but
incompatible licenses are as much of a roadblock to mixing data as an absence of licence
information so licences with as few restrictions as possible are needed.

Relevant case studies: REEEP, BBC.
5.2.6. Surfeit of standard vocabularies

One characteristic that is often considered a feature of Linked Data, namely that anyone can
choose their favourite vocabulary to describe data, can also be a problem that requires
additional guidance. While it is obvious to many implementers that it is good practice to use
Dublin Core to provide the title, author, description and publication date of any published
work there is no obligation to do this. The development of vocabularies such as the Data
Cube vocabulary, the Organisation Ontology, the ISA Programme Core Vocabularies and
schema.org are all highly useful but initially confusing to many. On top of this there are
several different application profiles based on these standard vocabularies for similar
applications. Although Linked Open Government Data is, by its very nature, easy to
integrate, when different institutions describe the same things in different ways, creating
that Linked Data is still a challenge.
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Future outlook: Further development of domain-specific application profiles, such as the
DCAT application profile for data portals in Europe® or the Europeana Data Model*® can be
expected to underpin data integration in collaborative networks.

Relevant case studies: DNB, DG SANCO.
5.2.7. The inertia of the status quo

Workflows and practices in the public sector have evolved over a long period of time and, in
general, change is only accomplished slowly. This is the way we do it because this is the way
it's always been done. Sharing data openly creates understandable fears of exposure and
scrutiny. One artefact of this is the quality of data used. In a closed world, incomplete or
inaccurate data may be seen as the norm within that environment. Making the data open
exposes those errors to people who may not take the full context into account.

Future outlook: "The status quo can best be overcome through dedicated reforms through
successful LOGD programmes coupled with careful change management to meet the
scepticism and inertia that can otherwise slow the adoption of new policies.

Relevant case studies: REEEP, DG SANCO, AgID, BBC, DEFRA, OpenCorporates, FAO.

39 https://joinup.ec.europa.eu/asset/dcat application profile/description
40 http://pro.europeana.eu/edm-documentation

12/11/2013 Page 66


https://joinup.ec.europa.eu/asset/dcat_application_profile/description
http://pro.europeana.eu/edm-documentation

Business models for Linked Open Government Data

6. CONCLUSION

This study has identified a total of 37 cases where LOGD is already provided by
public administrations. This demonstrates that LOGD is moving forward in the
Technology Adoption Lifecycle. In the Library domain, the adoption may have
reached the Early Adopter phase given that the large players (National Libraries,
and the main library data host OCLC) are the main providers of Linked Data. LOGD
is becoming particularly important in the provision and management of reference
data (information about people, organisations, places, controlled subject
vocabularies).

Provision of LOGD to external reusers is in almost all cases not the first objective of
the organisations that create Linked Data. More often, it is used to increase
efficiency of internal data integration, or to support data exchange in existing
collaborations. Many providers do not have a clear view of the consumers of their
data: in general, they do not monitor usage and do not offer feedback mechanisms,
nor do they give guarantees to external parties about the availability or the quality
of their services.

In the public sector, the provision of Linked Data is essentially seen as part of the
public task, and therefore the prevalent business model is one where investments
and maintenance are funded from the on-going public funding with some help from
occasional grants, and where the data is made available free of charge.

In the study, we have not seen a wide reuse by third parties that take data from
various providers and create new services from such mash-ups. This may be
because providers do not yet provide operational guarantees, because Linked Data
requires acquisition of new skills on the part of the reusers, or because there is a
perceived lack of tools that can be used to produce and consume Linked Data. As
such, reuse by third parties is still very much in the Innovator phase with few
examples of new services.

However, as main data providers are in the process of producing massive amounts
of Linked Open Government Data, and given the opportunities for more efficient
data integration that Linked Data technology offers, it can be foreseen that in the
near future more reusers will find their way to the data and that this will provide a
fertile environment for innovation.
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7. FURTHER WORK

As the title makes clear, this study set out to discover alternative business models
for Linked Open Government Data - but found only one in operation. Furthermore it
proved difficult or impossible to collect many of the metrics that were identified as
being important (see page 73). In particular it was not possible to quantify any
change in the corrections requested for data or for the cost of data integration.
There are a number of reasons for this:

1. Where the provision of LOGD sits on top of an existing service (that remains
unchanged) the cost increases although by a marginal amount (e.g.
Companies House). The usage statistics of these additional services are not
called out in the general monitoring of Web site access.

2. Where Linked Data is used to replace an existing service, the cost of the
change in technology needs to be compared with what it would have cost to
use a different approach to go from the same starting point to the same end
point. Each specific case will differ according to the initial starting conditions
and so meaningful comparisons are all-but impossible to draw.

3. Where LOGD is used, it is primarily for the benefit of the organisation that
creates and manages the data, perhaps in consultation with its partners, and
not for third parties. Therefore no effort is made to monitor external usage,
which is seen as an added bonus, not a core function.

Taking these factors into account, a more detailed and quantitative breakdown of
the costs and benefits of LOGD can only be ascertained by comparing closely
related case studies. For example: the French equivalent of the British Bathing
Water Quality Explorer (page 152), provides a similar service but does not use
LOGD to achieve it. A comparative study of this and other examples where the
starting conditions and eventual service are closely aligned, but where one uses
LOGD and another doesn't, would be illuminating.

To assess the value of LOGD for internal users, it will be necessary to find cases
where similar or identical data is integrated for similar or identical purposes, again,
with one system using LOGD and another using a different technology. The Open
Data Communities work could be the basis of such an investigation (see page 184).
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Annex I. GUIDE TO CONDUCTING THE CASE STUDIES

This annex outlines the approach to conducting the case studies. It guarantees that
each case study is carried out in a consistent way.

I.1 Conduct preparatory desk research

For each case study, at least the following information must be collected via desk
research and included in Annex II:

e Mission of the LOGD supplier / reuser: a summary of a charter
explaining in simple words the public task and mission of the LOGD supplier
/ reuser.

e Supply and reuse of linked data: a summary of the provided linked data,
including links, documentation, used vocabularies, and description of linked
data services.

e Pricing of LOGD: a summary of the applied pricing and documentation;
e Licensing of LOGD: a summary of the licensing conditions; and

e Market analysis: a summary of relevant market players, suppliers and
users of LOGD.

The sources of information can be:
e Website of public administrations;
e Annual reports; and

e Previous PSI studies.
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I.2 Collect metrics

For each case study, the following metrics must be collected — where available.

Usage

e Number of de-referenced URIs / queries;

e Number of governmental reusers of LOGD; and

e Number of commercial reusers of LOGD.

Revenue and other sources of income

e Public funding;

e LOGD revenue in subscription fees / on demand fees per year ;
e LOGD price evolution (subscription / on demand fees) per year;
e Advertisement.

Cost

e Development cost: the cost of all activities that were required to identify, model, transform,
harmonise, publish and / or reuse LOGD;

e Maintenance cost per year: the cost of publishing updates of the data, maintenance costs
of relevant infrastructure; and

e Promotion costs per year: the cost of promoting the availability of the data as linked data.
Benefits

e Number of linked datasets (outgoing and incoming links);

e Number of derived applications;

e Number (and increase) of corrections requested; and

e Cost reductions on information integration.
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I.3 Conduct the interviews

For each case study at least two interviews must be conducted:
e Interview 1: LOGD provider; and
e Interview 2: LOGD reuser.

In both cases, the interviewees must play a coordinating role, for example have
the profile of a manager or director. Summaries of interviews must be sent for
validation to interviewees afterwards.

CC: project officer

Subject: Invitation to participate in a study on Linked Open Government Data

Dear $Name,

We work as contractors of the Interoperability Solutions for European Public
Administrations (ISA) Programme of the European Commission (DG Informatics).
We have been commissioned to undertake a study to identify viable business
models for Linked Open Government Data (LOGD). The responsible project officer
for this study is Dr. Vassilios Peristeras <Vassilios.Peristeras@ec.europa.eu>.

To this end, we will undertake in-depth case studies looking at the costs, value
proposition and revenues related to LOGD. For each case study, we intend to collect
information from both public administrations that supply LOGD and its reusers.

We believe that your organisation’s involvement in LOGD can provide a number of
very relevant findings to our study and we would like to learn more about it.

$Further specify why, demonstrating an initial understanding of the candidate
interviewee.

We would expect this interview to take about one hour. We will call you to schedule
a meeting at a moment of your convenience.

You may also find attached the metrics on LOGD we wish to collect and the
interview questions that we will ask you. What is in it for you? We believe that our
study offers you the following:

- visibility: the best case studies will be presented at the SEMIC 2014 conference.
- insight and benchmarking of LOGD efforts

- learn from other organisations that participate in our study

We look forward to hearing from you.

Best regards,

12/11/2013 Page 74



Business models for Linked Open Government Data

I.4 Interview questions LOGD provider / consumer

The below interview questions apply both to LOGD providers and consumers. The
interviewer must share these questions with the interviews before the interview.
The interviewer will use the ‘LOGD analysis framework’ listed in Chapter 2 to give
further structure to the interview. A written summary of each interview must be
sent for validation to the interviewee. The validated interview summary must be
included in appendix.

Organisation

1. How does the supply / reuse of LOGD relate to the public task of your
organisation?

2. Does your organisation have a "business case" document that motivates
your investment in supplying / re-using LOGD? Can you share it with us?

3. What are your future plans? Do you plan to expand or abolish the supply /
reuse of LOGD?

Value proposition

4. Did the supply / reuse of LOGD give rise to new opportunities for flexible
data integration? Increase in data quality? New services? Cost reductions?

5. What are the main enablers / inhibitors for LOGD to deliver value for its
reusers?

6. Do you supply / require service level statements for LOGD?
Key resources
7. Does your organisation have a URI policy? Can we have a copy?
8. Can you describe the Linked Data infrastructure of your organisation?

9. Which skills and competencies did you need in order to supply / use LOGD?
Do you have them in-house or contracted?

Key partners

10. Which organisations are key partners in the supply / reuse of LOGD?
Key activities

11. Which activities do you carry out to supply / reuse LOGD?
Cost structure

12. Which investments has your organisation made to enable it to supply / reuse
LOGD?

13.How many FTEs in your organisation are involved in provisioning the supply
/ reuse of LOGD?

14. Which costs have you incurred to publish LOGD, maintain, and promote it?
What are the trends?
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Customer segments

15.Who are the main users of your LOGD services? Is LOGD only used by
external customers or also for back-office exchange (e.g. with other
agencies)?

16. How often is LOGD used? What are the trends?
Revenue systems

17.How is the provisioning of LOGD funded?

18. Which pricing mechanism or other source of income exists?

19. Under which licence is LOGD made available for reuse? Can we have a copy?
Channels

20. Which channels are predominantly used to consult LOGD: Web API? Web
site? (mobile) App? Data market?

Customer relationships
21.Do you have a branding strategy for LOGD?
22.Do you invest in advertisement for LOGD?

23.Do you provide / make use of any mechanisms on user feedback or
evaluation?
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Annex II. DETAILED INFORMATION GATHERED FROM THE
CASE STUDIES

This annex contains the detailed information that was gathered for the 14 case
studies.

I1.1 AT - Renewable Energy and Energy Efficiency Partnership
(REEEP)

II.1.1 Desk research

Working with the Renewable Energy Network for the 21t Century*!, the Renewable
Energy and Energy Efficiency Partnership, REEEP*’, curates and publishes data
through its reegle.info Web site**. REEEP is not a public sector body, rather it is a
non-profit organisation that includes 45 governments among its 385 partner
organisations. Its work is largely project-based, using renewable technologies to
make improvements in the developing world. Data available through reegle.info is
gathered from several sources including the World Bank, Open Energy Info (a wiki
dedicated to renewable energy), the CIA Factbook, FAO and more. The Open
Energy Info wiki** is a key source of data and REEEP is a partner in the running of
that service.

An important tool is the Reegle Tagging API. This automatically recognises key
words and phrases related to energy and energy efficiency in natural text and so
offers a scalable way to generate metadata about documents. The Tagging API
handles documents in many different formats including PDF. It is this ability to
curate and classify natural language texts that is perhaps the real value-add offered
by Reegle over and above that made available through Open Energy Info. Reegle's
thesaurus for climate compatible development, renewables, efficiency, green
growth and other sectors is offered as RDF (as a SKOS Concept Scheme) and via
SPARQL endpoint. The Tagging API is itself based on the Thesaurus.

Reegle is based entirely on linked data technologies and there is a strong
partnership between REEEP and the Semantic Web Company® in providing the
service. The data is available a static RDF files (in RDF/XML or N3 formats) and via
a SPARQL endpoint. Data is available about several topics such as 'actors' (details
of organisations involved with and related to renewable energy) and project outputs
(brief details of relevant projects, the technologies used, countries covered etc.).
Perhaps the most interesting feature of reegle.info is country profiles. These are
available as human readable Web pages but the data behind them is available as
LOD (via content negotiation) and via a SPARQL endpoint.

41 http://www.ren21.net/

42 http://www.reeep.org/

43 http://www.reegle.info/

44 http://openei.org/

45 http://www.semantic-web.at/
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2= Energy Profile South Africa

The Republic of South Africa (also referred to as South Africa, SA or RSA) is a state in southern
Africa. Located at the southern tip of Africa, it is divided into nine provinces, with 2,798
kilornetres (1,739 mi) of coastline on the Atlantic and Indian oceans, To the north of the country
lie the neighbouring territories of Mamibia, Botswana and Zimbabwe; to the east are
tozambique and Swaziland; while Lesotho is an enclave surrounded by South African territory,
South Africa is multi-ethnic and has diverse cultures and languages. Eleven official languages
are recognised in the constitution. Two of these languages are of European origin: Afrikaans, a
language which originated mainly from Dutch that is spoken by the majority of white and
Coloured South Africans, and South African English, Though English is cormrmonly used in public
and commercial life, it is only the fifth most-spoken home language. All ethnic and language
groups have political representation in the country's constitutional democracy comprising a

parliamentary republic; unlike most parliamentary republics, the positions ... read more

Source: dbpedia

Policy and Regulation o~

Source: REEEP Policy Database (contributed by SERM for REEEP)

Table of contents

Energy sources Energy studies

Reliance Role of government
Extend network Government agencies
Capacity concerns Energy procedure
Renewahble energy Energy regulator
Energy efficiency Degree of independence
Ownership Regulatory framewark
Competition Regulatory roles

Figure 5 Partial screenshot of the Reegle country profile of South Africa. Notice the 'Extended

network’ link, the data behind which is shown in Figure 6)

The country profiles presented to users (Figure 5) include links to the available data
so that the page shown in Figure 5 is a compilation of available data that is

composed at run time.

The Reegle project makes efforts to ensure that its data is readily accessible via
other means too. A Word Press plug in provides the Tagging API functionality to
users of that blogging platform and among the widgets*® there's one that enables

anyone to add the thesaurus to their Web site.

All data is available for free and is published under the UK Open Government

Licence.

46 http://www.reegle.info/add-reegle-to-your-site

IS0 Code 74, ZAF

Capital Pretoria

Area 1.221.037 km?
Population 45,991,300 [2010)

GDP,PPP 528.422.829.477,-
current international
5 [2010]

Events

14.11.2012

7th Southern African Energy
Efficiency Convention [SAEEC

2012

28.11.2012

Eastern Cape - European Union
Renewable Energy Conference

19.02.2013
Africa Energy Indaba 2013
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South Africa (2012) (country profile)

Back
hitp://reegle.info/ profiles/ %6

properties

rdf:type http:/freeale.infofschema#CountryP rofile

reegle:extendMetwork The national transmission grid cavers 27,000 km of South

Africa, There has been a massive drive through the
Integrated Mational Electrification Prograrmme [IMEP), since
1994 o increase the extent of the population with access
to electricity, from 36% to approximately 71% in 2004, in
order to address the imbalance of electricity supply due to
apartheid. &s of 2009, total population access to electricity
had risen fo 75%. High-valtage transmission in the country
occurs at 7e5 kY, 400 kv, and 132 kY, The country's mass
electrification prograrm, started in 1991, has seen almaost
3.5 million homes electrified. The government aims to

achieve universal access to electricity by 2012,

reegle:energyProcedure The Mational Energy Bill [2008] has been published. This
bill gives legislative effect to the Energy White Paper on
Renewable Energy, approved during 2004, In 2010, the
Department of Energy published the national Integrated
Resource Plan [IRP] for the electricity sector, as a subset

of the Integrated Energy Plan. It seeks to consider

Figure 6 Partial screenshot of the HTML view of some of the data collated in the country
profile (Figure 5)

II.1.2 Interview Q \
%
'r:'
Interview date 16/7/13
Interviewee Florian Bauer, REEEP Operations and IT Director
Interviewer Phil Archer

Q: How does the supply of Linked Data relate to the public task of your
organisation?

A: reegle.info is a pillar of the work of REEEP. It's a central tool for sharing
information which is one of our main activities. Most of our funding comes from
governments and sharing data is a major argument when we propose projects. It's
a USP of REEEP that we combine project management with a set of tools to
communicate outcomes and achievements.
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Q: Does your organisation have a "business case" document that motivates
your investment in supplying Linked Data? Can you share it with us?

A: Our Strategy Overview document 2012-2015* makes it clear that supplying
data is a central part of what we do. See, for example page 7:

REEEP supports the acquisition and distribution of knowledge in two ways, by
actively managing its friends, partners, and thematic networks, and by building up
information and knowledge services through its web portal reegle.info and its
pivotal role in the Linked Open Data movement. In both cases, REEEP acts as a
rapid, lean and flexible service provider helping other organisations to enhance
their work and link people, Information, and knowledge.

Linked Data is a new field for our funders. They like the principle but it's hard to
explain in a non-tech way. A second challenge we have is that some funders don't
'get' the open data idea. We're considering adding 'closed linked data' in future
projects - we can't necessarily open everything.

REEEP didn't have a legacy infrastructure. Project results were published but not as
open data. Now everything we do is published as a matter of policy.

Bear in mind that REEEP doesn't deal with data in the sense of properties and
values, it publishes text and links to documents. The common issues of data quality
therefore don't apply in the same way as for other LOD publishers.

We link our thesaurus to others and that helps to improve the quality of our won
data.

Q: What are the main enablers / inhibitors for Linked Data to deliver value
for its reusers?

A: The biggest inhibitor for us is licensing. Lots of organisations have a history of
holding on to their data or publishing it under very restrictive licences. Publishing
combined data can invoke a whole chain of licences.

Also we need a good way to define schemas. How do we know which schemas are
available and usable and therefore when we need to define our own?

Enablers - we can make a good argument about lowering the costs, reducing
duplication and re-using data. This fits in with governments' desires to push freely
available open data.

Q: Do you supply service level statements for Linked Data?

A: No. We would need a business case for that, i.e. we'd need to charge for our
data in order to be able to make guarantees about its availability.

Q: Does your organisation have a URI policy?

A: No. For now our scale is such that it's manageable since more or less everything
comes through me but as we grow and more people become involved a URI policy
is likely to become more needed.

47 http://www.reeep.org/sites/default/files/REEEP%20Strategy%200verview%202012-2015.pdf
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Q: Can you describe the Linked Data infrastructure of your organisation?

We have our own infrastructure hosted on managed servers (in Germany). All
software is licensed by us. We use Virtuoso, Pool Party etc. All managed for us by
the Semantic Web Company.

Q: Which skills and competencies did you need in order to supply Linked
Data? Do you have them in-house or contracted?

I was brought in to begin the publishing side of things and it was the Semantic Web
Company that showed me the value of the approach (we'd already been in touch
with them about earlier projects). SWC is an important part of the story. The
number of staff involved with Reegle.info has grown from 1 to 2 and will soon be 3
but we depend on SWC for implementation. They run the full service which includes
our Web site and enterprise knowledge management system too.

Q: Which organisations are key partners in the supply of Linked Data?

A: Our closes link is with the US National Renewable Energy Laboratory, NREL,
which is the organisation behind OpenEl - the Open Energy Information wiki. For
example, they have lots of maps of renewable energy potential that we link to and
they use our data. It's a two way street.

Q: So why do you need both OpenEI and Reegle.info?

A: Because they're different in target audiences (OpenEl is mostly US focussed,
Reegle is developing country-focussed). They look and feel different.

As well as OpenEl we also get data from FAO, Eurostat, the World Bank, the UN
and DBpedia.

All that data comes to use as CSV (in the best cases) and we have to triplify that
which we have the tools to do (LODMS*, an output of the LOD2 project). This
means that we can effectively run a SPARQL query against a CSV file. We
developed this tool for our own use under one of our German government funded
projects.

Q. Can we talk about costs...

A: The problem is separating out the relevant costs. Reegle costs a few hundred K
per year and over the past 10 years has probably cost several million all told. The
linked data aspects have come to less than €1M.

Q: Other than yourselves, who are the main users of your Linked Data
services?

A: The most prominent user of our data is OpenEI but there are plenty of Web sites
that use our policy and regulation data, such as CI Grasp*® and Climate Tech Wiki*°.
The latter uses our RDF data about the actors in the renewable energy field. In all

“8 http://www.semantic-web.at/linked-open-data-management-suite-lodms

49 http://cigrasp.pik-potsdam.de/countries/833900607/energy_profile
50 http://climatetechwiki.org/
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we know of about 20 organisations that use our data, of which about 5 use the
linked aspect.

We're creating an App as well.
Q: Examples?

A: I don't know - we don't track other users. I'd have to go into the server logs and
do some digging to find out. It's really not important to us. We use linked data to
achieve our goals, not to power other people's applications. They're welcome to use
the data, of course, and we know that the total number of Reegle users is going up
but there is no need from our point of view to track who those users are any more
than we track who visits the Web site. We don't record the number of SPARQL
queries executed separately from other Web site stats.

It's hard to explain the value of open data to our funders. They're more concerned,
as we are, with the number of people who use our site and that's about 200,000
unique users per month. The linked data we have is about servicing those users.

Q: Can people download all your data in one go?

A: Yes, but we don't promote it and it's not used much. If people do want our data
we'd rather they used the SPARQL endpoint as that's always got the up to date
information. Remember that it's mostly text and links to text we provide, not 'data’
in the traditional sense.

Q: How is the provisioning of your linked data funded?

A: Project by project. It's hard if not impossible to get funding for continuing to do
what you already do so projects are sought to add new features or tools. That's
what gets funded.

Q: Do you have a branding strategy for linked data? Do you invest in
promotion?

A: We run LOD workshops and do some capacity building with other providers. The
workshops promote the concept of LOD. The first was in Abu Dhabi®* where we
launched our linked data guide®’. The event attracted huge interest, and so we
repeated it in Washington®3, Bonn®* and Bangkok.

We now include events like this in our project proposals. They typically cost
between €10-€20K.

Conversations and feedback from events like these often lead to new project ideas.
The feedback is always positive. For example, Bernadette Hyland of 3 Round Stones
(co-chair of the W3C Government Linked Data WG) was very enthusiastic about the
Washington event which was the first dedicated LD event she'd seen in the USA.

51 http://www.reeep.org/news/linked-open-data-guide-launched-masdar-workshop

52 http://www.reeep.org/sites/default/files/LOD-the-Essentials_1.pdf

53 http://www.reeep.org/news/linked-open-data-lifts-washington

54 http://www.reeep.org/events/workshop-increasing-access-climate-and-energy-data-linked-open-data
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Figure 7 Participants in REEEP's first linked data event in Abu Dhabi

Interview Summary

Reegle.info is primarily a service for humans who visit the site for information about
renewable energy and energy efficiency. To make the service as effective as
possible, REEEP uses linked data technologies as that's the most suitable to their
needs, particularly in terms of combining different data sets. The data itself is
mostly textual or metadata about documents. The nature of the organisation is
such that they want to share the knowledge and information as widely as possible
and LOD helps with that. REEEP believes that we all should try to make all info and
data that we produce as widely known as possible and as easy to reuse as possible.
This is used as an important argument when seeking public funding money funded
organisation.

The tools and services are used by several other organisations for whom it is easy
to include data drawn from Reegle.info, in particular its country profiles. The
continuation of the service depends on the development of new projects of the sort
that governments are willing to fund.
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I1.2 DE - German National Library (DNB)
II.2.1 Desk research

Source: http://www.dnb.de/EN/wir

The German National Library (DNB) is entrusted with the task of collecting,
permanently archiving, bibliographically classifying and making available to the
general public all German and German-language publications from 1913 onwards,
sheet music and sound recordings, foreign publications about Germany, translations
of German works, and the works of German-speaking emigrants published abroad
between 1933 and 1945. The German National Library maintains co-operative
relations on the national and international level. It is, for instance, the leading
partner in developing and maintaining rules and standards in Germany and plays a
significant role in the development of international standards.

It is a federal institution with legal capacity under public law. The annual funds
provided from the budget of the Minister of State for Culture and the Media
currently amount to roughly EUR 45 million.

http://www.dnb.de/SharedDocs/Downloads/EN/DNB/service/linkedDataModellierun
gTiteldaten.pdf? blob=publicationFile

DNB started to publish its authority data as Linked Data in 2010. Bibliographic data
was added to the DNB's existing Linked Data service in January 2012. Since then
the DNB data has been available in RDF format under Creative Commons Zero®>>
licence.

The first data to be incorporated was the bibliographic data of the library's main
holdings (excluding printed music and the holdings of the German Exile Collections)
and the serial publications (journals, newspapers and periodicals in the German
Union Catalogue of Serials (ZDB)®®). This documentation describes the modelling of
both sets of holdings.

The purpose of the procedure for selecting and modelling the data is to reference
the bibliographic data of the DNB and the ZDB in RDF. The bibliographic records are
not represented in their full complexity in RDF, rather specific elements have been
selected for linked data representation which are required for identification of the
resource.

The modelling follows the core element set recommendations of the DINI WG KIM
Bibliographic Data groupsV.1.0°’. This working group consists of representatives of
the library networks and a handful of large libraries in the German-speaking
countries. It has set itself the target of harmonising the RDF representations of
bibliographic data in the German-speaking countries. The DNB is playing a leading
role in this process.

Source: http://dnb.de/EN/Ids

55 http://creativecommons.org/publicdomain/zero/1.0/
56 http://www.zeitschriftendatenbank.de/
57 https://wiki.dnb.de/pages/viewpage.action?pageld=68060017
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Developments in the area of the semantic web are aimed at improving the
usefulness and accessibility of data. The idea of the Semantic web also allows links
to be created between data from heterogeneous sources, leading in turn to the
establishment of new services. As a result of the linked-data movement, many
providers (mostly non-profit organisations, universities or public institutions) are
already offering their data in a form which is semantic-web-compatible. Above all,
this includes data which is of general use within the public domain. Examples
include geographical information, thesauri, encyclopaedias as well as bibliographic
and authority data.

Libraries, too, have recognised the great potential offered by this form of data
publication. The first institutions are already actively offering their information as
linked data, or are planning to do so. The German National Library is committed to
making a significant contribution to ensuring the stability and reliability of the
"linked-data-cloud" by providing data which has largely been generated and
maintained by trained professionals. The German National Library with its high
quality data intends to become one of the mainstays of the semantic web.

In the long term the German National Library is planning to offer a linked data
service which will permit the semantic web community to use the entire stock of its
national bibliographic data, including all authority data. A suitable data service
needs to be created to distribute the new data format alongside the already
established access channels (OAI®®, SRU*® etc.).

The German National Library is endeavouring to make a significant contribution to
the global information infrastructure with its new data service by laying the
foundations for modern commercial and non-commercial web services.

The German National Library collaborates with the Bibliographic Framework
Transition Initiative®, which aims to determine a transition path for the MARC 21°%
exchange format in order to reap the benefits of newer technology while preserving
a robust data exchange that has supported resource sharing and cataloguing cost
savings in recent decades.

The Linked Data Service is already incorporated in the web portal and therefore
publicly accessible. There are different methods of accessing data in RDF/XML: by
accessing the appropriate URIs/URLs, though SRU and OAI, or by downloading an
FTP data dump.

II.2.2 Collected metrics

Usage

No metrics are available for the number of de-referenced URIs and queries. There is
no information about the numbers of governmental and commercial reusers. The
main users are currently in the public sector, but it is expected that in the future

8 Deutsche Nationalbibliothek. OAI Interface - Overview. http://www.dnb.de/EN/oai

59 Deutsche Nationalbibliothek. SRU Interface - Overview. http://www.dnb.de/EN/sru

80 Library of Congress. Bibliographic Framework Transition Initiative. http://www.loc.gov/bibframe/

6! Library of Congress. MARC 21 Format for Bibliographic Data. http://www.loc.gov/marc/bibliographic/

12/11/2013 Page 85


http://www.dnb.de/EN/Service/DigitaleDienste/OAI/oai_node.html
http://www.dnb.de/EN/sru.html
http://www.loc.gov/bibframe/
http://www.loc.gov/marc/bibliographic/

Business models for Linked Open Government Data

also commercial reusers will want to use the data, e.g. search engines, publishers
and other information services.

From the reuser side, over 8,000 GND URIs are used by Museum-digital.
Revenue and other sources of income

Funding of the linked data activities is from the general funding of the library. There
is no revenue from subscription fees, on-demand fees or advertisement.

Cost
Development cost is estimated at approximately 221 person days.

Up to June 2012, the service was a project, from July 2012 and onwards, it is a
product. Costs are considered to be part of the general bibliographic services and
general product maintenance.

Benefits
Linked datasets include:

e Authority data: Wikipedia, DBpedia and the STW Thesaurus for Economics®?
with more upcoming.

e Bibliographic data: ZDB®® and culturegraph.org® with links to the British
Library upcoming.

There are several prototypes that use the Linked Data. One operational service that
uses DNB data is Museum Digital (http://www.museum-digital.de/).

The number (and increase) of corrections requested cannot be measured separately
for the linked data application.

As DNB does not build on the Linked Data infrastructure internally, there are no
cost reductions on information integration.

II.2.3 Provider interview: Lars G. Svensson

Interview date 6 August 2013
Interviewee Lars G. Svensson (Advisor for Knowledge Networking)
Interviewer Makx Dekkers

Q: How does the supply of Linked Data relate to the public task of your
organisation?

A: The bibliographic descriptions are created from the German National
Bibliography, from which data is published in several formats, e.g. MARC 21 for
libraries.

62 ZBW - Leibniz Information Centre for Economics. STW Thesaurus for Economics. http://zbw.eu/stw/

63 Staatsbibliothek zu Berlin Preussischer Kulturbesitz. Zeitschriftendatenbank (ZDB).
http://www.zeitschriftendatenbank.de/

64 Culturegraph.org - Plattform fiir Wissensvernetzung. http://www.culturegraph.org/
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From a strategic perspective, the national bibliography has the objective to make
the data available as widely as possible. As outlined in the paper “The Deutsche
Nationalbibliographie as linked open data: Applications and opportunities”®® a
national bibliography needs to be accessible on the Web, and linked data is the
emerging technology for data access on the Web. Publishing this data as linked
data is a means to reach out to audiences outside the traditional library sphere.
Generally spoken, RDF is just another serialisation of the data that is provided
anyway.

Q: Does your organisation have a "business case" document that motivates
your investment in supplying Linked Data? Can you share it with us?

A: There is no specific business case document. The linked data activities are part
of the general aim to reach out to communities outside the library sector,
encouraging them to build applications on data from DNB, thereby promoting
government data reuse.

Q: What are your future plans? Do you plan to expand or abolish the supply
of Linked Data?

A: The provision of linked data is considered a strategic priority. It is expected that
investment will increase.

Q: Did the supply of Linked Data give rise to new opportunities for flexible
data integration within your organisation and with partner organisations?
Increase in data quality? New services? Cost reductions?

A: Supply of Linked Data created better opportunities to reference data for
integration in third party services, e.g. for services like museum-digital.de®®. Also
the use of URIs enables unique identification of e.g. persons from the cultural
heritage sector. This enables better reuse of data and provides a pivot point for
information about a specific entity (e.g. by differentiating persons or places having
the same lexical string as their name; Paris <France> vs. Paris <Texas> vs. Paris
<Prince of Troy>)

Q: What are the main enablers / inhibitors for Linked Data to deliver value
for its reusers?

A: The main enabler is the ease with which relationships can be added to existing
data when related resources are discovered. An inhibitor is the fact that there are
several vocabularies to choose from to express bibliographic information but the
absence of a widely agreed set of vocabularies and application profiles.
Furthermore, there is a lack of tools to support integration of linked data into
library workflows. Vendors of library management systems need to work with the
community to provide appropriate, production-grade tools.

Q: Do you supply service level statements for Linked Data?

A: Service Level Agreements are not supplied.

85 Jiirgen Kett, Sarah Beyer, Mathias Manecke, Yvonne Jahns, Lars G. Svensson. The Deutsche
Nationalbibliographie as linked open data: Applications and opportunities. http://nbn-
resolving.de/urn:nbn:de:101-2012052306

6 Museum-digital.de. http://museum-digital.de/
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Q: Does your organisation have a URI policy? Can we have a copy?

A: All linked data is supplied through the domain d-nb.info. URI patterns are:
http://d-nb.info/(internal reference number) for bibliographic data
http://d-nb.info/gnd/(authority record identifier) for authority data
http://d-nb.info/standards/elementset/(term) for ontologies
http://d-nb.info/standards/vocab/(term) for value vocabularies

Q: Can you describe the Linked Data infrastructure of your organisation?

A: At the heart of DNB’s Linked Data infrastructure is an open source library and
toolkit (Metafacture®’) which is developed as a community initiative and managed
by DNB, providing a programming language for transformation of semi-structured
data called Metamorph. All conversions from the internal data representation (in
the internal PICA+ format) to RDF/XML are specified in Metamorph.

On-line access to the RDF/XML representation of the data relies on an on-the-fly
conversion of the record/resource requested. This is achieved by including
Metafacture as a library in the Linked Data Service web application.

Complete RDF/XML dumps of the data sets are created regularly by processing a
dump of the PICA+ data with Metafacture/Metamorph. Effective from 2014, RDF
dumps will be available three times per year (months 1, 5, and 9).

DNB is currently in the process of improving the infrastructure and tools for
maintaining information about relations between different data sets which is
included for instance as same-as relations in RDF/XML data.

Q: Which skills and competencies did you need in order to supply Linked
Data? Do you have them in-house or contracted?

A: Skills are all in-house, from modelling to technical infrastructure. The following
expertise was needed:

e Knowledge of the library data structure and support from cataloguing specialists

e Knowledge of relevant RDF vocabularies for description of bibliographic and
authority data

e Expertise in mapping internal database structure to RDF vocabularies

e Software development skill in order to integrate provision of RDF data into the
other services.

Q: Which organisations are key partners in the supply of Linked Data?

A: DNB’s data supply is very much self-contained in that they create all data as a
part of its public tasks. Regarding standardization, DNB co-operates with the
German library networks, Staatsbibliothek zu Berlin - PreuBischer Kulturbesitz
(responsible for the Deutsche ISIL-Agentur und Sigelstelle) and with other national
libraries, e.g. the British Library, the Bibliothéque nationale de France and the
Swedish national library.

57 Metafacture. https://github.com/culturegraph/metafacture-core/wiki
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Q: Which activities do you carry out to supply Linked Data?

A: Development of mappings between internal database format and RDF
vocabularies, implementation of data conversions and standardisation work.

Q: Which investments has your organisation made to enable it to supply
Linked Data?

A: Four projects totalling 221 person days for implementation of basic
infrastructure (conceptual models, data mappings, software development etc.).

Q: How many FTEs in your organisation are involved in provisioning the
supply of Linked Data?

A: Approximately 1 FTE is involved at DNB in the provision of Linked Data, but
many of the activities involved in supplying the service are part of the general
bibliographic services which makes it impossible to specify the exact cost of the
supply of linked data.

Q: Which costs have you incurred to publish Linked Data, maintain, and
promote it? What are the trends?

A: The cost of developing and running the Linked Data services is associated with
the staff mentioned in the previous two answers.

Q: Who are the main users of your Linked Data services? Is Linked Data
only used by external customers or also for back-office exchange (e.g. with
other agencies)?

A: Other cultural heritage institutions use DNB’s Linked Data, particularly
referencing the authority data in the GND®®. It is currently not used for data
exchange between libraries.

Q: How often is Linked Data used? What are the trends?

A: There are currently no metrics for the use of the Linked Data services; those are
planned, but not yet implemented.

Q: How is the provisioning of Linked Data funded?

A: Funding of the Linked Data activities is from public funding (part of everyday
duties).

Q: Which pricing mechanism or other source of income exists?
A: Access to and reuse of the Linked Data is free of charge.
Under which licence is Linked Data made available for reuse? Can we have a copy?

All Linked Data is made available under the Creative Commons Zero Public Domain
Dedication licence®. Initially DNB created their own licence but finally decided to
follow the same approach as the Europeana Data Exchange Agreement. An

8 Deutsche Nationalbibliothek. Gemeinsame Normdatei (GND). http://www.dnb.de/EN/gnd

9 CCO0 1.0 Universal (CCO 1.0) Public Domain Dedication.
http://creativecommons.org/publicdomain/zero/1.0/
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overview of the history behind this decision is contained in the document “Licensing
Library and Authority Data under CCO: The DNB Experience”’°.

Q: Which channels are predominantly used to consult Linked Data: Web
API? Web site? (mobile) App? Data market?

A: Access to the Linked Data is through URI dereferencing and data dumps.
Resolution of a URI identifying bibliographic or authority data results in access to
the actual data in the database; on the way in, the URI is mapped to the internal
reference while on the way out the internal format is converted to RDF on-the-fly.
Data dumps are created through a bulk conversion process. Almost all of the
bibliographic records and almost all data elements from the bibliographic records
are made available as linked data (excluding some data that are just relevant for
library applications). All authority records and all information from those records is
made available as linked data.

Q: Do you have a branding strategy for Linked Data?
A: DNB does not have a branding strategy for Linked Data.
Q: Do you invest in advertisement for Linked Data?

A: There is no investment in advertising, except for PR work done at conferences,
through mailing lists, the web page at http://dnb.de/EN/Ids, articles in journals,
participation at book fair and library and information related fairs.

Q: Do you provide / make use of any mechanisms on user feedback or
evaluation?

A: There is a mailing list for feedback, http://lists.d-nb.de/mailman/listinfo/lds.

II.2.4 Reuser interview: Stefan Rohde-Enslin

Interview date 15 August 2013
Interviewee Stefan Rohde-Enslin (Museum-digital)
Interviewer Makx Dekkers

Q: How does the reuse of Linked Data relate to the public task of your
organisation?

A: Museum-digital is not an established organisation but a community initiative. Its
objective is to help museums to make their collections visible on the Web. It
involves several regional museum associations in Germany and contains description
of the collections of 260 museums representing some 30,000 museum objects.
Linked Data is a tool that enables the harmonisation of metadata across collections.

Q: Does your organisation have a "business case" document that motivates
your investment in re-using Linked Data? Can you share it with us?

70 Lars G. Svensson. Licensing Library and Authority Data Under CCO: The DNB Experience.
http://www.w3.0rg/2013/04/odw/odw13 submission 57.pdf
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A: The use of Linked Data grew out of the possibilities that were offered by the
availability of Linked Data reference collections, e.g. GND, DBpedia, GeoNames etc.

Q: What are your future plans? Do you plan to expand or abolish the reuse
of Linked Data?

A: As the Linked Data reference collections become more stable, museum-digital
will increase the usage, e.g. to start making connections between people (including
family relations) to support navigation.

Q: Did the reuse of Linked Data give rise to new opportunities for flexible
data integration within your organisation and with partner organisations?
Increase in data quality? New services? Cost reductions?

A: The Linked Data is used to enable harmonisation of metadata so that searching
based on people, places and subjects becomes more efficient. The objective of
museum-digital is to provide discovery services that did not exist before.

Q: What are the main enablers / inhibitors for Linked Data to deliver value
for its reusers?

A: Linked Data enables the harmonisation of museum metadata, which helps
smaller museums to contribute to Europeana and also helps them to create
inventories of their own collection.

A problem in using Linked Data is that many of the systems that provide data do
not yet have production-grade reliability. The data is not always stable and
sometimes not available due to downtime. It would be helpful if owners of those
collections found some way to inform their reusers of downtime and major
revisions.

Q: Do your suppliers provide service level statements for Linked Data?
What happens if the data is (temporarily) unavailable?

A: No, there are no guarantees. If reference data (e.g. GND or DBpedia) is
unavailable, only the data that the museum has provided will be visible in the user
interface.

Q: Do your suppliers have a URI persistence policy? If not, how do you
protect yourself from broken links?

A: Even if the URI stays the same, the structure and content of the data that the
URI resolves to may change which then requires a rewrite of the system that
reuses the data.

Q: Can you describe the Linked Data infrastructure of your organisation?

A: Museums contribute descriptions of their objects and use tools from museum-
digital to link data to the reference data. Museum-digital enhances the data that is
then indexed in the portal.

Q: Which skills and competencies did you need in order to reuse Linked
Data? Do you have them in-house or contracted?

A: No particular skills other than software development.
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Q: Which organisations are key partners in the reuse of Linked Data? E.g.
suppliers of Linked Data that you are re-using, technical partners?

A: Museum-digital uses Linked Data from the German National Library (GND),
DBpedia, GeoNames, Library of Congress (LCSH) and others.

Q: Which activities do you carry out to reuse Linked Data?

A: When a museum creates a description for inclusion in museum-digital, the
cataloguer gets suggestions for named entities (persons, places). If the entity is not
yet in the system, the cataloguer enters the name. Museum-digital staff then
searches (at the push of a button) for the person or place in GND, Wikipedia and
then includes the URI of the entity in the description with some descriptive text to
allow indexing.

Q: Which investments has your organisation made to enable it to reuse
Linked Data?

A: No major investments were made. Some activities, e.g. data cleansing, were
funded through small project grants.

Q: How many FTEs in your organisation are involved in the reuse of Linked
Data?

A: Overall, about 8-10 people are involved in providing, preparing and enriching the
data across the participating organisations.

Q: Which costs have you incurred to reuse Linked Data, maintain, and
promote it? What are the trends?

A: Programming time, mostly provided as volunteer contribution. One person
responsible for data cleansing and linking.

Q: Who are the main users of your Linked Data services? Do you provide
services based on the reused Linked Data or do use it for internal purposes
(e.g. for data integration)?

A: The data is used to enhance the services on the portal and as a tool for the
cataloguers in the museums.

Q: How often is Linked Data used? What are the trends?
A: Linked Data is used for all object descriptions.
Q: How are your Linked Data activities funded?

A: The activities are mostly based on voluntary effort and staff at the participating
organisations with some small Project grants.

Q: Which pricing mechanism or other source of income exists?
A: The use of Linked Data is free of change.

Q: Under which licence do you get the Linked Data? Under which licence do
you give access to the Linked Data that you reuse?

A: It is not always clear what the reuse conditions are. In the case of GND, Dr,
Rohde called the National Library asking if he could use the data. The linked data
that Museum-digital creates is made available under a CC-BY-NC-SA licence.
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Q: Which channels are predominantly used to import Linked Data? E.g.
direct URI resolution, SPARQL endpoint, data dump?

A: URI resolution only; data dumps are usually outdated.
: Do you have a branding strategy for Linked Data?

No. This may be something to do if the infrastructure becomes more reliable.
: Do you invest in advertisement for Linked Data?

No, other than giving presentations about it.

: Do you make use of any mechanisms for user feedback or evaluation?

>0 >0 =20

No. It would be useful if providers of reference data had feedback channels.
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I1.3 EU - Directorate General for Health & Consumers
II.3.1 Desk research

DG Health & Consumers is a DG of the European Commission which aims to
empower consumers, protect and improve public health, ensure Europe's food is
safe and wholesome, protect the health and welfare of farm animals and protect
the health of crops and forests’?.

Value proposition: Data made available for free

DG Health & Consumers is a pioneer when it comes to the provisioning of LOGD in
its field, e.g. reference datasets of pesticides, food enzymes and additives. DG
Health & Consumers makes available its Linked Data for free to the public, including
potential reusers such as other DGs, EU agencies, private companies and citizens.

The LOGD provided by DG Health & Consumers are licensed under the “European
Union Public Licence””.

EUPL is a software licence that has been created and approved by the European
Commission. It is a free software licence.

This licence was originally intended to be used for the distribution of software.
However, its generic scope makes it also suitable for licensing data. The main goal
of EUPL is its focusing on being consistent with the copyright law in the 28 Member
States of the European Union, while retaining compatibility with popular open-
source software licences such as the GNU General Public License.

EUPL v1.2 is currently being drafted.
Key findings

e Linked Data, free of charge: All LOGD of DG Health and Consumers is
provided free of charge.

II.3.2 Collected metrics

Usage

¢ Number of de-referenced URIs / queries: N/A

¢ Number of governmental reusers of LOGD: Estimated around 15-20

e Number of commercial reusers of LOGD: Not available as the LOGD is not
yet in production.

Revenue and other sources of income

e LOGD is funded by public funding.

7! http://ec.europa.eu/dgs/health consumer/about us/who we are en.htm
72 http://joinup.ec.europa.eu/software/page/eupl
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Cost
e Development and maintenance cost: ~110k per annum.
e Promotion costs per year: 0

Benefits

e Number of linked datasets (outgoing and incoming links): 10-20 linked
datasets to start with.

e Number of derived applications: currently one but more are expected.

II1.3.3 Interview with R. Ni Bhraonain & Giorgos Georgiannakis

Interview date 2013-07-05

Ruth Ni Bhraonain and Giorgos Georgiannakis, IT Project Officers

Interviewee
at DG Health & Consumers

Interviewer Nikolaos Loutas

Q: How does the supply of LOGD relate to the public task of your
organisation?

A: First, we would like to clarify that the DG Health & Consumers public task fits
into that of a wider organisation, i.e. the European Commission. The specific
mission statement of DG Health & Consumers is to make Europe a healthier, safer
place, where consumers can be confident that their interests are protected. In this
context, the DG is subject to obligations under legislation to collect and share
information between Member States and stakeholders.

The supply of LOGD relates to the public task of the DG, which is to empower
consumers, protect and improve public health, ensure Europe's food is safe and
wholesome, protest the health and welfare of farm animals and protect the health
of crops and forests’>. We will achieve our goals by watching, listening to people's
concerns and acting.

e Monitoring - once the EU has passed laws on food and product safety,
consumer rights or public health, it is up to national, regional and local
governments to apply those laws - to ensure traders, manufacturers and
food producers stick to the rules. Part of our job is to check that this is really
happening.

e Listening - to be effective, our policies must take account of related EU
policies on trade, competitiveness and the environment for example, and the
concerns of our stakeholders. Through broad consultation, we want to hear
from all interested parties.

e Acting - where EU action is needed, we make proposals using a mixture of
laws, support for projects and other measures. We also support national or
regional authorities where they are better placed to act.

73 http://ec.europa.eu/dgs/health consumer/about us/who we are en.htm
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In the context of public sector information and in particular with regards to open
data, the Commission and DG Communications, Networks, Content & Technology
(CONNECT)’#, the responsible policy DG, aims to advance the Commission's open
data policy by means of:

e The Revised PSI Directive 2013/37/EU of the European Parliament and of
the Council of 26 June 2013 amending Directive 2003/98/EC on the reuse of
public sector information’®; and

e The Communication on Open Data’®.

Consequently, DG Health & Consumers has already published 12 of its public
datasets in open data format and made them accessible via the European Union
Open Data Portal’”” managed by the Publications Office’®. Going one step further
and publishing its data as LOGD allows DG Health & Consumers to formally encode
in the open data links and dependencies between the data that have already been
observed but could not until now be made explicit. Hence, linked data helps DG
Health & Consumers break down the information silos that still exist.

Linking data is a key enabler for achieving the key objective of DG Health &
Consumers, i.e. “make Europe a healthier place”. The policy officers of DG Health &
Consumers, the Member States national administrations and stakeholders need
access to high-quality data and knowledge. Linked data facilitates the exchange and
sharing of this data and knowledge.

DG Health & Consumers has demand from external organisations asking for
complex information in different formats, linked data being one of them. This was
an additional driver for moving towards linked data.

Q: Does your organisation have a "business case" document that motivates
your investment in supplying LOGD? Can you share it with us?

A: We already explained, the supply of LOGD by DG Health & Consumers is a direct
consequence of its obligation to conform to the revised PSI Directive and open up
legally public data.

In the case of DG Health & Consumers, the legal obligation is complemented by a
strong business requirement, as a number of companies, organisations and
associations from different communities contact us with ideas of reusing our data,
mostly visualising it in different ways to highlight different aspects of it.

Additionally, linked data can serve intra-organisational purposes. In order to reduce
and manage the risk for consumers, DG Health & Consumers needs to take
decisions based on data coming from national administrations, for example DG

74 http://ec.europa.eu/dgs/connect/en/content/dg-connect

7> Directive 2013/37/EU of the European Parliament and of the Council of 26 June 2013 amending
Directive 2003/98/EC on the reuse of public sector information. http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:175:0001:0008:EN:PDF

76 Communication from the Commission to the European Parliament, the Council, the European Economic
and Social Committee and the Committee of the Regions, Open data - An engine for innovation, growth
and transparent governance, 2012,

http://ec.europa.eu/information society/policy/psi/docs/pdfs/directive proposal/2012/open data.pdf

77 http://open-data.europa.eu/en/data/publisher/sanco

78 http://publications.europa.eu/index en.htm
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Health & Consumers' auditors in the field need access to aggregated data across
diverse areas. In such cases, linked data helps DG Health & Consumers relate its
own data with data coming from the Member States, but also national datasets with
each other.

Hence, we see that often DG Health & Consumers acts as a disseminator of data
and a registry of consolidated knowledge coming from all Member States. The links
between the data span across national borders, policy areas and sectors. For
example, all EU Member States are obliged to collect certain data on an annual
basis, e.g. metrics with regards to residues or pesticides. Linked data allows for
traceability over different reporting periods, the establishment of trends, linking
data to legislation and makes the implementation of the DGs mission statement
based on clear evidence.

Without linked data technologies, this massive data integration exercise is more
error-prone and demands more time and resources, as the end-user has to consult
different country registers and consolidate the data herself.

Q: What are your future plans? Do you plan to expand or abolish the supply
LOGD?

A: We plan to continue making our public data available in open data format and to
expand the number of publicly available datasets presented in open data format. In
the near future, we are releasing for test the first applications built using our LOGD.
We plan to use the open linked data technology and tools developed to manage
intra-organisational linked closed data as well, e.g. our Forest Reproduction
Material application, which directly serves the purposes of the Directive on the
marketing of forest reproductive material’”®. Rapid alert systems, where only
members can have access, are another case where we see a potential application of
linked closed data.

During a work-flow, some data may be initially private but at a certain stage, e.g.
after approval (establishments, feed additives) may be published as public data.
Therefore, applying open data technology to link data from the beginning can lead
to benefits in the future. For example, in the case of the authorisation of plant
protection products, all information about the authorisation is kept private
throughout the process. However, once an authorisation is granted, all information
about it is made public.

In other cases, information on a particular subject coming from a Member State
may be private, e.g. information about animals with a particular disease from a
specific farm, but the aggregate data on that subject from the 28 MSs would be
public and presented in open data format, which can then be shared for further
scientific analysis with agencies or external stakeholders.

In addition to focusing on data, we are extending our work on data models and
reference data that can be used for aligning and homogenising data coming from
different sources, e.g. DG Health & Consumers systems and systems in the Member

79 COUNCIL DIRECTIVE 1999/105/EC of 22 December 1999 on the marketing of forest reproductive
material, http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2000:011:0017:0040:EN:PDF
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States. We are also ensuring that our models and reference data reuse and link to
widely-used vocabularies in the field, such as Agrovoc.

It is clear that we are ourselves reusers of linked data published by other
organisations.

This year, we collaborated with the ISA Programme on a linked data pilot that
integrated plant protection product data from eight Member States that highlighted
among others the importance of common models and reference data, and aligned
identifiers, especially when linked data is used as a data integration technology®.

Q: Did the supply of LOGD give rise to new opportunities for flexible data
integration? Increase in data quality? New services? Cost reductions?

A: Our LOGD is not yet in production, it is still in beta mode. However, we can
confirm that there is strong interest and demand from the Member States, from
industry and from EU agencies in accessing it and reusing it.

Additionally, as discussed earlier, we are expecting linked closed data to serve
intra-organisational needs, for example, in the fields of investigations and
consumer protection, where integration of confidential data is required.

The use of URIs is a core element of linked open data developments in DG Health &
Consumers and is a fundamental part of any linked data solution. We anticipate it
will solve referential integrity problems in the data.

Finally, the inherent ability of linked data to expose data in different machine-
readable formats, e.g. CSV, JSON, XML, RDF, and to work well together with other
technologies, such as XML, is expected to turn linked data into a viable approach
for integrating systems. This is in fact something that we explored in the context of
the plant protection product LOGD pilot that we co-developed with the ISA
Programme.

Q: What are the main enablers / inhibitors for LOGD to deliver value for its
reusers?

A: We believe that the first thing to be done for creating value from LOGD is to
raise awareness of the capabilities, the anticipated benefits and the potential uses
of LOGD. In this direction, DG Health & Consumers has created two videos
featuring two LOGD applications, the RDFa maker and the Forest Reproduction
Material client application. Additionally, DG Health & Consumers is informing Chief
Health Officers in the MSs on the value offering of LOGD.

Common data models and reference data are enablers for LOGD. Reusing
commonly-agreed data models and standardised reference data from authoritative
sources facilitates the linking of data coming from different systems, organisations,
sectors and countries. DG Health & Consumers is actively working towards this by
developing common data models, such as the plant protection product ontology,
and reference data, such as taxonomies of plants, pests and substances. Wherever
possible, DG Health & Consumers is reusing existing models and reference
datasets.

80pjlot on Linking data about applications and decisions for authorisation of plant protection products
http://health.testproject.eu/PPP/
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An enterprise-wide strategy on persistent URI design and management is also key
enabler and should not be overseen. Currently, DG Health & Consumers is taking
direction from DG OP on URIs and working with them to address any issues.

Clear provenance information, showing that the data comes from a trusted provider
is also fundamental for promoting the reuse of LOGD, as it guarantees persistence
and quality. Reusers will otherwise invest in building apps with data from sources
that are not persistent or trusted.

In our process of publishing our data as LOGD, we have also identified a number of
roadblocks including:

e Poor data quality of legacy data;

e Multiple (conflicting/overlapping) classifications from different domains of
practice on the same subject/thing, e.g. one taxonomy may classify a
particular plant as a tree and another as a bush.

e Mapping between different data models and reference datasets is not easy
and requires both domain expertise and technical skills.

e Cultural barriers, for example, people are often afraid of losing ownership of
their data or resist to any change in their current way of working (see tools
referred to above where the data provider publishes the links to their own
data but remains the host and owner of the actual dataset).

Q: Do you supply / require service level statements for LOGD?

A: All the data that we make publicly available is accompanied by an EU
disclaimer®!, which clarifies among others that the data is:

e of a general nature only and is not intended to address the specific
circumstances of any particular individual or entity;

¢ not necessarily comprehensive, complete, accurate or up to date;

e sometimes linked to external sites over which the Commission services have
no control and for which the Commission assumes no responsibility;

e not professional or legal advice (if you need specific advice, you should
always consult a suitably qualified professional).

The open data of DG Health & Consumers is hosted on Circa-BC® and is covered by
the SLAs of that system. However, there is no SLA in place yet for the LOGD
infrastructure.

Q: Does your organisation have a URI policy? Can we have a copy?

A: DG Health & Consumers is following the EC-wide URI policy developed by the
Publications Office.

Q: Can you describe the Linked Data infrastructure of your organisation?

A: We have put in place the Linked Data infrastructure of Figure 8 and a SPARQL
endpoint accessible at http://ec.europa.eu/semantic webgate acceptance/query/

81 EU disclaimer - legal notice, http://ec.europa.eu/geninfo/legal notices en.htm
82 https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp
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We make our LOGD available in JSON, XML and RDF.

1. GANOD oreuton & duls Sty

A MO8 G0N0 YNIcem retiona OOV aetasets
B 8 N0Fs wetate

30 fAtonal IR0t W O BOCATET0 ON T WeG
=M e . ROF

A Onos rotfed. wed Spps oan downoas ACF oata
o Tw reweart MO S wetate

SANCO-LD |[Raivhavvageibvipiiomn bt
Hub

7. The GANCO LD My f0tles v appe
Tt (e O AT 00T 9 BVEalee

Figure 8 DG Health & Consumers Linked Data infrastructure

Q: Which skills and competencies did you need in order to supply / reuse
LOGD? Do you have them in-house or contracted?

A: We are building our LOGD offering mostly using in-house expertise. Our team
comprises experienced business analysts, who provide the use cases, and skilled IT
professionals, with solid technical backgrounds. We are always trying to keep up
with state-of-the-art technologies and favour the implementation of best practice
and industry widespread standard solutions. Due to the limited resources that we
have, we are following a stepwise approach and we are learning by doing.

Q: Which organisations are key partners in the supply / reuse of LOGD?

A: We are collaborating with the following stakeholders in order to expand the
supply of LOGD and promote its reuse:

e EU Member States,

e DG Agriculture and Rural Development (AGRI),

e DG Maritime Affairs and Fisheries (MARE),

e DG Environment (ENV),

e DG Communications, Networks, Content and Technology (CONNECT),
e Publications Office,

e Eurostat,

e FEuropean Maritime Agency,
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e European Centre for Disease Prevention and Control (ECDC),

e European Food Safety Agency (EFSA),

e European and Mediterranean Plant Protection Organization (EPPO),

e Community Plant Variety Office (CPVO),

e UN/CEFACT,

e Open Archives Initiative,

e All international organisations and stakeholders in our business domains.
We are also trying to engage market operators and citizens.
Q: Which activities do you carry out to supply / reuse LOGD?

A: Generally speaking we see three main stages in the provision of LOGD. First we
take data that is already publicly available and publish it in open data formats, we
then make it available also as Linked Data and finally we use it internally to develop
tools and facilitate access to the data and encourage others to use it in the same
way.

As said earlier our focus is on development and maintenance. Data cleansing and
harmonisation activities are one of the biggest challenges and require significant
time and effort.

We do not invest in promotion as such, but we do try to promote our LOGD to the
extent possible at relevant meetings and events.

Q: Which investments has your organisation made to enable it to supply
LOGD? Which costs have you incurred to publish LOGD, maintain, and
promote it? What are the trends?

A: DG Health & Consumers follows a low-cost strategy. We invest mostly in
publishing and hosting LOGD, and on making sure that our people have the
required skills and competencies to work with LOGD.

We estimate an annual investment of 110k for publishing and managing LOGD.

We do not have a specific awareness-raising/promotion 