
Cross-domain metadata interoperability:
Lessons learnt in INSPIRE

Andrea Perego Michael Lutz Max Craglia Silvia Dalla Costa

CAMP-4-Data Workshop @ DC-2013, Lisbon, 6 September 2013

www.jrc.ec.europa.eu

Serving society
Stimulating innovation
Supporting legislation

Joint
Research
Centre

http://www.jrc.ec.europa.eu/


The Joint Research Centre (JRC)

The mission of JRC is to provide customer-driven scientific and technical
support for the conception, development, implementation and monitoring of
EU policies.
As a service of the European Commission, the JRC functions as a reference
centre of science and technology for the EU.
Close to the policy-making process, it serves the common interest of EU
Member States, while being independent of special interests, whether private or
national.
The Digital Earth and Reference Data Unit is part of the Institute for
Environment and Sustainability, and it is the largest group in Europe devoted
to research on Spatial Data Infrastructures and to the implementation in
support of relevant EU policies (e.g., the INSPIRE Directive)
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What is INSPIRE?
“Infrastructure for Spatial Information in Europe”

Distributed infrastructure Environment
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28 Countries
24 Languages

34 Spatial Data Themes
Entry into force: 15 May 2007

Set of European and national legal acts
and their coordinated implementation
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Why a cross-border data infrastructure?

Natural disasters as well as other
environmental phenomena do not stop
at national borders!

20% of the EU citizens (115 millions)
live within 50Km from a border

70% of all fresh water bodies in
Europe are part of a
trans-boundary river basin!!
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INSPIRE in a nutshell

Purpose: providing access to cross-border
EU data to be used in support to

EU environmental policies
Policies or activities which impact on the environment

Development & revision process involving experts &
stakeholders from all EU Member States

Comprehensive legal & technical framework for data & service
interoperability

Cross-sector thematic scope

Current status: ∼200K data sets from EU Member States,
discoverable through the INSPIRE Geoportal
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Cross-sector data interoperability

INSPIRE data

PD: Population
Distribution

EL: Elevation

SD: Species Distribution

TN: Transport Networks

ER: Energy
Resources US: Utilities and

Governmental Services
(Waste Management)

PF: Production and
Industrial Facilities

AF: Agricultural and
Aquaculture Facilities

SO: Soil
BU: Buildings

HB: Habitats and Biotopes AM: Area Management / Restriction /
Regulation Zones and Reporting Units

Data from other sectors

WASTE

PRTR

SEVESO

Urban Planning
Waste Management Plans

Environmental Impact
Assessment

Risk Management
. . .
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A
collaborative
effort
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The INSPIRE metadata schema

Designed to describe data sets, data set series, and data
services

Consisting of a set of core metadata elements, recognised by
the INSPIRE Committee as relevant to resource discovery,
evaluation, and use

Not domain specific – the majority of the INSPIRE metadata
elements can describe any type of resources, not only
geospatial ones

Use of multilingual controlled vocabularies for semantic
annotation
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INSPIRE
metadata
elements
at a glance

Joint
Research
Centre



INSPIRE
metadata
mapped to
Dublin Core

INSPIRE 
Infrastructure for Spatial Information in 
Europe 
 
 
 

 

State of progress in the 
development of guidelines to 
express elements of the INSPIRE 
metadata implementing rules using 
ISO 15836  
 
 

Title State of progress in the development of guidelines to express elements 
of the INSPIRE metadata implementing rules using ISO 15836 

Creator European Commission 

Creation date 2008-05-06 

Date of last revision 2008-05-07 

Subject INSPIRE Implementing Rules for Metadata and Dublin Core 

Status Final  

Publisher European Commission 

Type Text 

Description Relation between ISO 15836 Dublin Core Metadata Terms and the 
elements of the INSPIRE metadata implementing rules 

Contributor Drafting Team Metadata, Makx Dekkers 

Format pdf 

Source European Commission 

Rights INSPIRE Committee  

Identifier md_ir_and_dc_state of progress_20080507 

Language EN 

Relation Not applicable  

Coverage Project duration 
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(Some of the) Interoperability initiatives in the EU

ODP: The EU Open Data Portal – it publishes datasets from
EU bodies and institutions

EU ISA Programme: Interoperability Solutions for European
Public Administrations

ADMS: Asset Description Metadata Schema – sharing &
re-using semantic interoperability assets (i.e., code lists,
vocabularies, thesauri, etc.)
eGovernment Core Vocabularies
DCAT-AP: DCAT application profile for data portals in Europe

JRC is involved in these activities, as a provider of (research)
data and technical coordinator of INSPIRE
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Re-use of expertise,
experience and networks

Organisations developing formal
and de-facto standards

INSPIRE
“assets”

Cross-sector
data portals

International
initiatives
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http://www.iso.org/
https://www.cen.eu/
http://www.opengeospatial.org/
http://www.w3.org/
http://www.eenvplus.eu/
http://www.smespire.eu/
http://ec.europa.eu/isa/
https://joinup.ec.europa.eu/community/cesar/description
https://joinup.ec.europa.eu/asset/adms/description
https://joinup.ec.europa.eu/asset/adms_foss/description
https://joinup.ec.europa.eu/community/core_vocabularies/description
https://joinup.ec.europa.eu/asset/dcat_application_profile/description
http://open-data.europa.eu/
https://rd-alliance.org/


Outstanding issues for cross-domain interoperability

Data quality

Maintenance and interlinking of controlled vocabularies

Licensing and Digital Rights Management (DRM)
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Data quality

Transparent and machine readable representation of data
provenance, lineage, and use

Versioning (data may be subject to changes and updates)

Persistent IDs needed to make resources referenceable

Support to users’ feedback and quality rating (possibly
including third-party quality certification)
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Controlled vocabularies

An approach to the (collaborative) maintenance and
publication of controlled vocabularies

Key features include:

Multilingual support – cross-language search
Versioning support – backward / forward interoperability
Mapping support – cross-domain interoperability
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DCAT-AP:
recommendations
for controlled
vocabularies

 
DCAT Application Profile for Data Portals in Europe 
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7.9. Period Of Time 

7.9.1. Optional properties for Period Of Time 

Property URI Range Usage note 
Card. 

start date/time schema:startDate 

rdfs:Literal typed as 

xsd:date or 

xsd:dateTime 

This property contains the start of the 

period 
0..1 

end date/time schema:endDate 

rdfs:Literal typed as 

xsd:date or 
xsd:dateTime 

This property contains the end of the 

period 
0..1 

Please note that while both properties are optional, one of the two must be present. 

The start of the period should be understood as the start of the date, hour, minute etc. given (e.g. starting at midnight at 

the beginning of the day if the value is a date); the end of the period should be understood as the end of the date, hour, 

minute etc. given (e.g. ending at midnight at the end of the day if the value is a date) 

 

8. CONTROLLED VOCABULARIES 

8.1. Requirements for controlled vocabularies 

The following is a list of requirements that were identified for the controlled 

vocabularies to be recommended in this Application Profile. 

 

Controlled vocabularies SHOULD: 

 Be published under an open licence. 

 Be operated and/or maintained by an institution of the European Union, by a 

recognised standards organisation or another trusted organisation. 

 Be properly documented. 

 Have labels in multiple languages, ideally in all official languages of the 

European Union. 

 Contain a relatively small number of terms (e.g. 10-25) that are general 

enough to enable a wide range of resources to be classified. 

 Have terms that are identified by URIs with each URI resolving to 

documentation about the term. 

 Have associated persistence and versioning policies. 

 

These criteria do not intend to define a set of requirements for controlled 

vocabularies in general; they are only intended to be used for the selection of the 

controlled vocabularies that are proposed for this Application Profile. 

 

8.2. Controlled vocabularies to be used 

In the table below, a number of properties are listed with controlled vocabularies 

that MUST be used for the listed properties. 
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Thesaurus alignment at the Publications Office of the EU
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The INSPIRE Registry
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The INSPIRE Registry

Giving access to INSPIRE reference data – e.g., themes,
application schemas, code lists (∼400)

Operated according to Linked Data principles

Agile design and implementation process, based on users’
feedback

Public service, that can be used also outside the INSPIRE
framework

Prototype presented in June at the INSPIRE 2013 Conference
in Florence (Italy)
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Licensing and DRM

What is missing?

A common approach to digital rights management, for
resource discovery, access, and use

What is needed?

What about transparent and machine readable representations
of licences for data and services?
Maybe, but we could start with something simpler
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DRM in the INSPIRE architecture
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DRM in the INSPIRE architecture
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COMMISSION REGULATION (EU) No 268/2010 

of 29 March 2010 

implementing Directive 2007/2/EC of the European Parliament and of the Council as regards the 
access to spatial data sets and services of the Member States by Community institutions and bodies 

under harmonised conditions 

THE EUROPEAN COMMISSION, 

Having regard to the Treaty on the Functioning of the European 
Union, 

Having regard to Directive 2007/2/EC of the European 
Parliament and of the Council of 14 March 2007 establishing 
an Infrastructure for Spatial Information in the European 
Community (INSPIRE) ( 1 ), and in particular Article 17(8) 
thereof, 

Whereas: 

(1) Directive 2007/2/EC requires Member States to provide 
the institutions and bodies of the Community with access 
to spatial data sets and services in accordance with 
harmonised conditions. 

(2) In order to ensure a coherent approach to the provision 
of access to spatial data sets and services this Regulation 
should define a minimum set of conditions to be 
respected. 

(3) Directive 2007/2/EC allows for exceptions from data 
sharing according to Article 17(7). However, even 
where Member States apply those exceptions, they 
should be free to state measures, such as security 
measures, that the Community institutions and bodies 
have to take in order to still be allowed to get access 
to these data sets and services. 

(4) Any agreement, including licence agreements, contracts 
and exchanges of e-mails or any other arrangement on 
access by the Community institutions and bodies to 
spatial data sets and services of the Member States and 
their public authorities under this Regulation, should use 
the terminology defined in Article 3 of the Directive 
2007/2/EC. 

(5) In order to fulfil their public tasks and contribute to the 
implementation of the European policies related to the 
environment the Community institutions and bodies 
should be able to make spatial data sets and services 
available to contractors working on their behalf. 

(6) As a general requirement arrangements should comply 
with this Regulation from eighteen months after its entry 
into force. However, since previously established 
arrangements may still be in force a transitional 
provision is needed. Therefore arrangements in place at 
the entry into force of this Regulation have to be brought 

in compliance with this Regulation as from renewal or 
expiry of those arrangements, but not later than three 
years after the entry into force of this Regulation. 

(7) The measures provided for in this Regulation are in 
accordance with the opinion of the Committee estab­
lished by Article 22 of Directive 2007/2/EC, 

HAS ADOPTED THIS REGULATION: 

Article 1 

Subject matter 

This Regulation establishes harmonised conditions of access to 
spatial data sets and services in accordance with Article 17 of 
Directive 2007/2/EC. 

Article 2 

Restrictions on access 

Upon request by the Community institution or body, Member 
States shall give reasons for any limitation of sharing pursuant 
to Article 17(7) of Directive 2007/2/EC. 

Member States may state under which conditions access 
restricted in accordance with Article 17(7) can be allowed. 

Article 3 

Arrangements 

1. Any arrangements concerning access to spatial data sets 
and services shall be fully compatible with the requirements of 
this Regulation. 

2. The definitions laid down in Article 3 of Directive 
2007/2/EC shall be used in any arrangements concerning 
access to spatial data sets and services. 

Article 4 

Use of spatial data sets and services 

1. Institutions or bodies of the Community may make spatial 
data sets or services available to contractors acting on their 
behalf. 

2. Where spatial data sets and services are made available in 
accordance with paragraph 1, Community institutions and 
bodies shall make every possible effort to avoid unauthorised 
use of spatial data sets and services.

EN L 83/8 Official Journal of the European Union 30.3.2010 

( 1 ) OJ L 108, 25.4.2007, p. 1.

INSPIRE 

Infrastructure for Spatial Information in Europe 

 
 

Guidance on the 'Regulation on access to 
spatial data sets and services of the Member 
States by Community institutions and bodies 
under harmonised conditions' 
 
Title Guidance on the 'Regulation on access to spatial data sets and services of the Mem-

ber States by Community institutions and bodies under harmonised conditions' 

Creator DT Data and Service Sharing 

Date 09/01/2013 (revision) 

Subject Access to spatial data sets and services of the Member States by Community institu-
tions and bodies 

Status Final 

Publisher European Commission 

Type Text 

Description Guidance on access to spatial data sets and services of the Member States by 
Community institutions and bodies under harmonised conditions 

Contributor Drafting Team Data and Service Sharing, European Commission 

Format PDF 

Source Not applicable 

Rights Public 

Identifier DSSGuidanceDocument_v5.0.docx 

Language EN 

Relation Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 
establishing an Infrastructure for Spatial Information in the European Community 
(INSPIRE) 

COMMISSION REGULATION (EU) No 268/2010 implementing Directive 2007/2/EC 
of the European Parliament and of the Council as regards the access to spatial data 
sets and services of the Member States by Community institutions and bodies under 
harmonised conditions 

Coverage Not applicable 

These are Dublin Core metadata elements. See for more details and examples http://www.dublincore.org/. 
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Feedback from the INSPIRE 2013 Conference

A solution to licensing and DRM is not at hand

The final strategy:

Keep on working on it ;)
In the meantime, identify the core set of your data that can be
accessed and re-used with no restriction
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ADMS licence types
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https://joinup.ec.europa.eu/svn/adms_foss/amds_sw_taxonomies/ADMS_SW_v1.00_Taxonomies.html
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Thanks for your attention!

More information

INSPIRE
http://inspire.ec.europa.eu

The ISA Programme
http://ec.europa.eu/isa

EU OP’s Metadata Registry
http://publications.europa.eu/mdr May/June 2012	 1541-1672/12/$31.00 © 2012 IEEE	 33
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Harmonization  
and Interoperability 
of EU Environmental 
Information 
and Services
Andrea Perego, Cristiano Fugazza, Lorenzino Vaccari, Michael Lutz, Paul Smits, 
Ioannis Kanellopoulos, and Sven Schade, European Commission

Sharing resources 

across multiple 

information 

communities requires 

new technologies. 

This article 

highlights activities 

and best practices  

of some EU projects 

as they relate to 

linked open data.

information across the Internet efficiently. 
These efforts are making data and informa-
tion accessible to a much broader community 
than traditional data distribution methods 
can, leading to the adoption of new business 
practices. In addition, increasingly more in-
formation is being reused outside the context 
for which it was originally created. The shar-
ing of resources across multiple information 
communities, each with its own natural and 
thematic language and cultural and histori-
cal background, poses interesting challenges 
to information infrastructures. Sufficient 
documentation on the intended interpreta-
tion of data—the semantics, including the 
relationships between concepts—becomes 
critical for a proper reuse of the available 
raw datasets and derived information.

The policy landscape is changing as well. 
Calls for more transparency and for boost-
ing innovation are pushing governments to 

open up their data assets, often in the con-
text of their e-government programs. In the 
EU, legislation, common strategies, frame-
works, and other policy instruments—both 
for ICT and for the management of envi-
ronmental information—further stimulate a  
common approach to these developments.

The aim of this article is to provide a better 
understanding of the issues related to semantic 
 interoperability in the context of environmen-
tal data management in the EU, and of the ef-
forts to address these problems. We provide 
the EU policy context and highlight solutions 
adopted in the Infrastructure for Spatial Infor-
mation in the European Community (INSPIRE) 
for enabling semantic interoperability, as well 
as their relevance to linked and open data.

European Union Policy Context
Harmonization and interoperability of envi-
ronmental data in the EU has to be seen in 

Much of what occurs in the environmental and geospatial communi-

ties is directly related to general developments in information and 

communication technology (ICT). Many communities of practice are embrac-

ing distributed databases and Web services along with open standards to share 

IS-27-03-Pere.indd   33 6/14/12   12:03 PM
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