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ABSTRACT: Good policy relies on quality information and informed public
participation. The increasing complexity and inter-connection of issues affecting the
quality of life today are recognised by the policy-makers and influences the way new
policies are being prepared today. Following 3 years of intensive collaboration with
Member States experts and stakeholder consultation, the Commission adopted on the 23
of July 2004 a proposal for a Directive of the European Parliament and of the Council
establishing an infrastructure for spatial information in the Community (INSPIRE) that
has been formally adopted in 2007. The INSPIRE Directive 2007/2/EC enters into force
on 15 May 2007. A spatial data infrastructure encompasses the policies, organisational
remits, data, technologies, standard delivery mechanisms and financial and human
resources necessary to ensure that those working with spatial data, whether at the
global or the local scale, are not impeded in meeting their objectives. INSPIRE lays
down general rules for the establishment of an infrastructure for Spatial Information in
Europe, for the purposes of environmental policies and policies or activities which may
have a direct or indirect impact on the environment. This paper describes the background
to, the key objectives, and the current process being established for the development of
INSPIRE and aswell the link between INSPIREand other international initiatives such as
GEO and their contribution to address societal benefits on a global scale.

1 INTRODUCTION

There is a growing awareness that we are living at a time where environmental changes
have a known and increasing impact on our economy and social well being, and some
require urgent action. Understanding the complex interactions between natural and
human systems requires reliable and timely Earth Observations.
There are already visible consequences of environmental challenges in Europe such as

coastal erosion, forest fires, drought, floods, sea level rising. In the period 1998–2002
floods comprised 43% of all disaster events in Europe with the following figures: 100
major floods, 700 dead, half a million displaced people, 25 billion euros uninsured
economic loss.Along theRhine, 10million people live in areas liable to extremeflooding,
and the potential damage is estimated at 165 billion euros. The Europe has more than
101,000 km of coastline, and the population is doubled in last 50 years (the assets within
500 m of coast correspond to 500–1000 billion euros).
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In addition there are less visible but equally important aspects related to environment
and health: 20 million Europeans suffer from respiratory problems, 10% of European
children suffer from asthma, in the EU in 2000, about 350,000 were seriously affected
due to air pollution caused by fine particulate matter, current levels of ground-level
ozone cause more than 20,000 premature deaths each year and dangerous levels of
’smog’, linked with high summer temperatures and nitrous oxide emissions, are on the
rise.
The Sixth European Environment Action Programme emphasises the need to base

environmental policy on sound knowledge and participation, principles that will
influence the European Union’s environmental policy decisions for the next decade.
This plan also requires full consideration to be given to ensuring that the Community’s
environmental policy-making is undertaken in an integrated way, taking into account
regional and local differences.
Howeveranumberofproblemsexist todayregardingtheavailability,quality,accessibility

and sharing of spatial information needed in order to achieve the objectives set out in
that programme. In addition we still observe a lack of coordination between borders and
between different levels of government. These problems are common to a large number of
policy and themes.
Also the European Sustainable Development Strategy advocates a new approach

to policy-making through more coherence in the Community policies. In response to
this and other high level European Union strategies, the Infrastructure for Spatial
Information in Europe (INSPIRE) initiative has been conceived in 2001 to trigger
the creation of a European Spatial Information Infrastructure that delivers to the
users integrated spatial information services. These services should allow the users
to identify and access spatial or geographical information from a wide range of
sources, from the local level to the global level, in an inter-operable way for a variety
of uses.
Successful implementation of the INSPIRE initiative would help the European

Commission to establish more coherence in its policies by better integrating the
common territorial dimension and will also allow better participation by presenting
information in a clear, understandable way at national and local level.

2 A NEW STRATEGIC APPROACH

Anewpolicymaking approach is needed. There is already an increasing shift from sector-
based policy making towards more integrated, cross-sectoral approaches. This new
approach is particularly important for environmental policy but it is very difficult towork
across sectors and boundaries.Moreovermost of the environmental policies have a strong
spatial dimension.
One example is the Water Framework Directive (WFD) establishing a framework for

the protection of all waters in order to prevent further deterioration, promote sustainable
water use, ensures the progressive reduction of pollution of groundwater and prevent its
further pollution and contribute to floods and droughts effects mitigation . . .
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The WFD require Member States to identify the individual river basins and
characterise them in terms of pressures, impacts and economics of water uses, ensure
intercalibration of the ecological status classification, make operational the water
monitoring networks.
In other terms a comprehensive set of policies is needed covering surface and ground

water quality, flood assessment, marine and coastal areas, soil,. and using the right
geographical scale i.e. river basin for water quality and floods.
In summary a new strategic approach for better policy making requires sound

knowledge based on timely, accurate, easily accessed geospatial and environmental
information, shared across European, national, and local jurisdictions.
To apply such approach In Europe we must address the following challenges:

* a lot of data exist but it is difficult to find because they are poorly documented
* even if we find data, it is often not possible to access because of policy restrictions
* there is a lack of co-ordination across borders and between levels of government
* there are few standards and several incomparable data and/or information systems
* even if these barriers are overcome, the data is often not re-usable or difficult to
integrate with other data.

The approaches adopted in the past have serious limitations.
The first approach was the programme CORINE “Coordination of Information on the

Environment” launched as Council Decision – 85/338/EEC in 1985. CORINE was an
experimental project for gathering, coordinating and ensuring the consistency of
information on the state of the environment and natural resources in the Community.
Itwas very successful in establish a first set of harmonisedEuropean data (land cover, soil,
biotopes, ..) but it also show some limits such as: variable data access policy, lack of
consistency with other national/European data, irregular updating and no long term
perspective, lack of harmonised quality/reliability and lack of synchronization with other
Member States initiatives.
A second approach based on European Legislation aimed to set-up the Natura2000

network of protected areas across Europe. Such network was established through two
different pieces of European legislation: the Directive 92/43/EEC and 97/62/EEC on the
conservation of natural habitats and ofwild fauna and flora (establishing the SCI – Sites of
Community importance and the SAC – Special Areas of Conservation) and the Directive
78/409/EEC on the conservation of wild birds (establishing the SPA – Special Protection
Areas).
Also this approach show some important limits: data made available through these

Directives were not comparable in terms of quality (different scales, attributes, models,.)
and consequently their potential use, at European level, was very limited despite the fact
that good local data, needed for the management of the protected site, were already
available and in some cases directly accessible via web.
One of the lessons learnt in this experience was the lack of a Geo-Information culture

and in particular the underestimation of some important aspects to be considered in
developing harmonised European data; among others: the need to adopt a common
European reference system (e.g. ETRS89), the need to document existing used projection
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systems and to understand differences in conventions used by all Member States (e.g.
Differences in sea-level across Europe and within a country could be very relevant), the
need to use common/compatible identifiers,
The use of international standards was highly recommended but not enough to

overcome all these technical and institutional barriers.

3 THE INSPIRE DIRECTIVE

These were the reasons given for the INSPIRE initiative in the Memorandum of
Understanding between Commissioners Wallstróm, Solbes, and Busquin signed on 11
April 2002 to provide a basis for continued co-operation between the Commission
services DG Environment, EUROSTATand the Joint Research Centre for developing the
INSPIRE initiative.
From the outset of this initiative it was recognized that to overcome some of the barriers

highlighted above it would be necessary to develop a legislative framework requiring
Member States to coordinate their activities and agree on a minimum set of common
standards and processes.
Following 3 years of intensive collaboration with Member States experts and

stakeholder consultation, the Commission adopted on the 23 of July 2004 a proposal
for a Directive for establishing an infrastructure for spatial information in Europe
(INSPIRE), for the purposes of environmental policies and policies or activities which
may have a direct or indirect impact on the environment. After the formal approval by the
Council and by the European Parliament, the INSPIREDirective 2007/2/EC entered into
force on 15 May 2007.
INSPIRE is a legal framework (EuropeanDirective) to be implemented throughout the

European Union with different types of geographical information gradually harmonised
and integrated, resulting in a European Spatial Data Infrastructure.
A Spatial Data Infrastructure is a framework of data, technology, policies, standards,

and human resources, necessary to facilitate the sharing and using of geographic
information. The term infrastructure is used to emphasise not just hardware and data
(equivalent in the rail system to carriages, power lines, rail tracks, stations) but also the
need for coordinating structures and international standards and agreements (on gauges,
timetables, safety rules, signalling, etc.) without which the system cannot operate
consistently and safely.
A key objective of INSPIRE is to make more and better spatial (geographical)

information available for Community policy-making and implementation in a wide
range of sectors, starting with environmental policy and later extended to other sectors
such as agriculture, transport, etc.
Themain beneficiaries of INSPIREwill therefore be those involved in the formulation,

implementation, monitoring and evaluation of policies – at the European, national
and local level and involving public authorities, legislators and citizens and their
organisations. However, other user groups are also expected to benefit from
INSPIRE, including the private sector, universities, researchers, citizens, the media, etc.
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INSPIRE envisages the establishment of integrated spatial information services, based
upon a distributed network of databases, linked by common standards and protocols to
ensure compatibility and inter-operability. It should be based on the infrastructures for
spatial information that are created by the Member States and that are made compatible
with common implementing rules and are supplemented with measures at Community
level. These measures should ensure that the infrastructures for spatial information
created by the Member States are compatible and usable in a Community and cross-
border context.
The INSPIRE infrastructure should be designed to ensure that five principles are

respected:

1. Efficiency: spatial data are stored, made available and maintained at the most
appropriate level;

2. Harmonization and Interoperability: it is possible to combine spatial data from
different sources across the Community in a consistent way and share them between
several users and applications;

3. Sharing: it is possible for spatial data collected at one level of public authority to be
shared between other public authorities;

4. Access: spatial data are made available under conditions which do not unduly restrict
their extensive use;

5. Discovery and Use: is easy to discover available spatial data, to evaluate their
suitability for the purpose and to know the conditions applicable to their use.

4 INSPIRE LEGAL REQUIREMENTS

The INSPIREDirective lays down general rules for the establishment of an infrastructure
for spatial information in Europe based on infrastructures for spatial information
established and operated by the Member States. The component elements of those
infrastructures include:

* metadata;
* key spatial data themes (see Table 1);
* network services and technologies;
* agreements on sharing, access and use;
* co-ordination and monitoring mechanisms, process and procedures.

INSPIRE should apply to spatial data held by or on behalf of public authorities and to
the use of spatial data by public authorities in the performance of their public tasks. The
Directive should not set requirements for the collection of new data, or for reporting such
information to the Commission, since those matters are regulated by other legislation
related to the environment.
Since the wide diversity of formats and structures in which spatial data are

organised and accessed in the Community hampers the efficient formulation,
implementation, monitoring and evaluation of Community legislation that directly
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or indirectly affect the environment, implementing measures will be defined in order
to facilitate the use of spatial data from different sources across the Member States.
Those measures should be designed to make the spatial data sets interoperable, and
Member States should ensure that any data or information needed for the purposes of
achieving interoperability are available on conditions that do not restrict their use for
that purpose.
As previously underlined, the loss of time and resources in searching for existing

spatial data or establishing whether they may be used for a particular purpose is a key
obstacle to the full exploitation of the available data. The Directive requires Member
States to provide descriptions of available spatial data sets and services in the form of
metadata and to set-up network services that should make it possible to discover,
transform, view and download spatial data and to invoke spatial data and e-
commerce services. These services should work in accordance with commonly
agreed specifications and minimum performance criteria in order to ensure the
interoperability of the infrastructures established by the Member States.

5 OTHER INTERNATIONAL INITIATIVES

The development of INSPIRE should take into consideration other European initiatives
and infrastructures such as those of the International Hydrographic Organization, the
World Meteorological Organization, and as well some relevant global initiatives such as
GSDI, UNSDI and GEOSS.

Table 1. INSPIRE spatial data themes.

Annex I Annex III
1. Coordinate reference systems 1. Statistical units
2. Geographical grid systems 2. Buildings
3. Geographical names 3. Soil
4. Administrative units 4. Geology
5. Transport networks 5. Land use
6. Hydrography 6. Human health and safety
7. Protected sites 7. Government service and environmental monitoring facilities
Annex II 8. Production and industrial facilities
1. Elevation 9. Agricultural and aquaculture facilities
2. Identifiers of properties 10. Population distribution – demography
3. Cadastral parcels 11. Area management/restriction /regulation zones & reporting units
4. Land cover 12. Natural risk zones
5. Orthoimagery 13. Atmospheric conditions

14. Meteorological geographical features
15. Oceanographic geographical features
16. Sea regions
17. Bio-geographical regions
18. Habitats and biotopes
19. Species distribution
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In particular GEOSS is considered particularly important for INSPIRE being an
intergovernmental initiative overseen by 70 nations and 45 international organizations:
theGrouponEarthObservations.TheGEOSSvisionis thatdecisionsandactionsworldwide
are informed by coordinated, comprehensive, and sustained Earth Observations hat will be
helpful to address the nine GEOSS Societal Benefits (Reducing the effects of disasters,
Environmental factors inhumanhealth,Managingenergyresources,Understandingclimate
change, Managing water resources, Improving weather forecasts, Protecting ecosystems,
Promoting sustainable agriculture, Conserving biodiversity). A 10-Year implementation
plan has been defined for creating GEOSS building step-by-step on current international
cooperationeffortsamongexistingobservingandprocessingsystemswithin theirmandates,
while encouraging and accommodating new components.
GEOSS like INSPIRE is a distributed system of systems linking existing Earth

observing and data management systems – in situ and remote sensors and systems
and enabling the collection and distribution of accurate, reliable Earth Observation data,
information, products, and services in an end-to-end process. INSPIRE and GEOSS
together will help in:

* improve coordination of strategies and observation systems
* links all platforms: in situ, aircraft, and satellite networks
* identify gaps in our global capacity
* facilitates exchange of data and information
* improve decision-makers’ abilities to address pressing policy issues

6 CONCLUSIONS

A European Spatial Data Infrastructure is urgently needed to better understand the
complex interactions between natural and human systems and to be better prepared to
address the emerging consequences of environmental challenges in Europe.
The INSPIRE Directive has been adopted by the Council and the Parliament to

facilitate the establishing of such infrastructure. However building and sustaining
INSPIRE is not an easy task and requires a combination of technical, financial,
human, political resources and a cultural attitude to address the additional levels of
European complexity.
In fact the richness and diversity of Europemake this task all themore challenging, and

the onlyway forward is to involve asmuch as possible all the relevant stakeholders so that
the process of building and maintaining the infrastructure is shared and “owned” across
all the constituencies.
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