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Abstract: The White paper of eEnvironment (Electronic access to environmental informa-
tion) was elaborated by the Ad hoc Committee on eDemocracy of the Council of Europe 
(CAHDE) in 2007. Now, eEnvironment is a member in the eFamily like eParticipation and 
eGovernment and is one of the fundaments of eDemocracy.  

In 2008 the Commission proposed a Shared Environmental Information System (SEIS) 
which provides the basis for eEnvironment. The objective is that any citizen can be in-
formed  about environmental matters and can use this information for active participation 
in decision making and environmental protection.  

During the preparation of EU’s 7th Framework Programme, DG Information Society & 
Media proposed the development of a Single Information Space in Europe for the Envi-
ronment (SISE). The development of SISE would be essential for the support of the devel-
opment of implementation tools for the Shared Environmental Information System (SEIS).  

Both proposals, SEIS and SISE are aiming at a single integrated information space and a 
shared environmental information system in which environmental data and information will 
be combined with knowledge for decision support to foster environmental protection and 
sustainable development.  

In this paper an outline of SEIS and SISE is given and problems and challenges of these 
two development directions are analyzed. Today the development intensity of SEIS domi-
nates compared to SISE developments. This paper outlines the background of SEIS and 
SISE, and identifies similarities and disparities in their objectives. The paper stresses 
clearly that collaboration between SEIS and SISE in the sense of a partnership would be 
ecologically worthwhile. However, any parallel development, divergence or antagonism 
would mean a dissipation of valuable resources and a drawback for sustainable develop-
ment.  

Keywords: eEnvironment; SEIS; SISE; GMES; INSPIRE; FP7; environmental 
informatics. 

 

1. INTRODUCTION 

“Information is the currency of democracy”. As it is stipulated in Directive 2003/35/EC: 
“Effective public participation in the taking of decisions enables the public to express, and 
the decision-maker to take account of opinions and concerns which may be relevant to 
those decisions ...”. To achieve effective public participation in the decision-making affect-
ing the environment, the public must have access to environmental information, data and 
knowledge. 
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Therefore, the White Paper of eEnvironment (Electronic access to environmental informa-
tion) [Nagy, Legat, Hrebicek, 2007] was presented at the second CAHDE plenary meeting 
held in Strasbourg on 8 and 9 October 2007. Its fundamental ideas were prepared during 
discussions of the workshop ‘Seamless Access to Environmental Information in the EU - 
Building an Integrated Information Space for the Environment ‘of the 21st International 
Conference EnviroInfo 2007 in Warsaw.  

The eEnvironment legal basis is the Aarhus Convention, which is implemented in the Euro-
pean Community and supported by the EU Directives: 2003/4/EC Public Access to Envi-
ronmental Information; 2003/35/EC Public Participation; 2003/98/EC Re-use of Public 
Sector Information and 2007/2/EC Infrastructure for Spatial Information in the European 
Community (INSPIRE) [see also Pick, 2007]. The eEnvironment belongs to eParticipation 
and eGovernment initiatives of the European Union (EU) and it is predestined to be one of 
the fundaments of eDemocracy.  

The further legal act, ‘Towards a Shared Environmental Information System’ (SEIS), 
COM(2008) 46 final, provides the political, organizational and implementation basis for 
eEnvironment. It follows from this communication that any citizen has to be informed 
about environmental matters in order to use this information for an active participation in 
decision making in the field of environmental protection. The Directorate-General (DG) 
Environment (ENV); Eurostat (EUROSTAT), the Joint Research Centre (JRC) and the 
European Environment Agency (EEA), forming the so-called Group of four (Go4), are con-
trolling the development of SEIS. They are collaborating with the Global Monitoring for 
Environment and Security (GMES) initiative of EU, which represents a concerted effort to 
bring data and information providers together with users. The intention is that both groups 
can better understand each other and make environmental and security-related information 
available to the population who need it by using new enhanced services. 

The eEnvironment principle is based on the following ideas [Hrebicek et al. 2008a,b]: 

• Control effect: An effective legal protection for citizen implies that decision-relevant 
information is available for all of them. Access to environmental information provides 
each individual with the possibility to control the compliance with environmental leg-
islation and to point out deficits in the implementation.  

• Participation effect: The right to access environmental information increases trans-
parency and allows a better public participation in governmental decisions.  

• Education effect (awareness effect): Knowledge regarding the state of the environ-
ment is not limited to public authorities; hence this leads to an increased public accep-
tance of measures for environmental protection.  

• Prevention effect: The general right of publication of environmental information 
should discourage potential polluters of the environment, because this bears the risk 
of negative image effects or legal problems. 

• Standardization effect: The European Directive and initiatives dealing with access to 
environmental and spatial information (INSPIRE and GMES) together with the de-
velopment of SEIS provide EU-wide comparable principles regarding access to envi-
ronmental information.  

The proposal of a development of a Single Information Space for Europe in the Environ-
ment (SISE) was specified by DG INFSO in the Work Programme for ICT research in the 
7th European Research Framework Programme (FP7) for 2007/08. Thus, SISE realisation 
could substantially support the development of implementation tools for SEIS and eEnvi-
ronment.  

SEIS supported by FP7 research projects developing SISE will provide a kind of an inte-
grated environmental information space in which environmental data and information will 
be combined with knowledge for decision support of environmental protection and sustain-
able development.  
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2. HISTORICAL DEVELOPMENT 

2. 1 History of SEIS, the Shared Environmental Information System  

Preparatory discussions with EU Member States on possible approaches to improve envi-
ronmental monitoring and reporting started in 2004 at meetings of the Environment Policy 
Review Group (EPRG). The Commission presented an assessment of the situation for 
monitoring and reporting and announced that it was examining how to improve the flow of 
environmental information, to relieve the burden on Member States and to avoid duplica-
tion. The Commission further outlined a vision according to which the information result-
ing from more coherent monitoring would continue to be managed by the competent au-
thorities in the Member States, but become more readily accessible, including for the pub-
lic, and shared between all levels of governance, from local to international [Paneli 2008]. 

In 2005 the Commission outlined a vision for a Shared Environmental Information System 
(SEIS). It addressed increased sharing and access to environmental information, improve-
ments in monitoring and modernised and streamlined reporting systems. 

Activities at EU level to implement this vision have continued jointly led by the Group of 
four (Go4)1 in consultation with Member States mainly through the European Environment 
Agency (EEA) and Eurostat structures. The involved organisations agreed on a Technical 
Arrangement on the establishment of ten environmental data centres (Öko Institute, 2007).  

In order to prepare the Communication, the Commission services presented discussion pa-
pers (following in the main the impact assessment structure) containing ideas for actions to 
implement the SEIS vision at EEA Management Board meetings (2006/07), during the 
meeting of Directors of Statistical Offices (DIMESA) and in technical meetings with Mem-
ber State representatives - especially the EEA national focal point (NFP) meetings in 2007. 

The implementation work of SEIS started with DG Environment, Eurostat, the Joint Re-
search Centre (JRC) and the EEA, who are primarily interested in and working on the is-
sues that SEIS will address. Subsequently, this group expanded to involve the services in 
DG Enterprise and Transport (ENTR) leading the Commission's work on GMES.  

General objectives of SEIS are: 

1. Organisation aspect: Sharing of information with a political commitment, interna-
tional partnership and networking activities 

2. Content aspect: On-line access to environmental information with horizontal (the-
matic) and vertical (local to global) integration  

3. Infrastructure and service aspect: A system with tools for interoperability based on 
the existing ICT infrastructure, current programmes like INSPIRE, Reportnet, 
GMES and services for eEnvironment (following Steenmans [2009]).  

In February 2008, the Commission adopted a Communication Towards a Shared Environ-
mental Information System (SEIS), COM(2008) 46 final. It foresees that SEIS will be 
based on a set of principles. According to this Communication, information should be:  

• managed as closely as possible to its source; 
• collected once, and shared with others; 
• available to public authorities; 
• readily accessible to end-users to enable them to assess the state of the environment 

in a timely fashion; 
• accessible to enable comparisons at the appropriate geographical scale, and  
• fully available to the general public.  

Furthermore, information sharing and processing should be supported through common, 
free open source software tools. 

                                                      
1 DG Environment|, European Environment Agency (EEA), Eurostat and the Joint Research Centre (JRC) 
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As announced in the Communication, the Commission in collaboration with the Member 
States and the EEA, is currently preparing a legal proposal focusing more specifically on 
modernising the way in which reporting obligations from environmental legislation are 
made available using cutting-edge ICT Internet technology. 

The proposal will offer a legal basis for an integrated and sustainable EU-wide eReporting 
System in partnership between the European Institutions (Commission/EEA) and the Mem-
ber States (MSs). The concept for the EU eReporting system is based on the SEIS princi-
ples of a decentralised system and builds on the experience with the implementation of the 
INSPIRE and the US EPA eReporting System. It will be composed of web-based registers 
providing access to the information at national level, and of a web-portal operating at EU 
level. MSs will have the flexibility to build their national registers on a centrally operated 
content repository or to interconnect existing decentralised information systems and con-
tent repositories, held in various locations. The implementation of the eReporting System 
shall make use of already available infrastructures, both at EU and Member States levels. 

MSs and EEA were consulted on an outline of the legal eReporting instrument for the first 
time in February 2008 at a meeting of the National Focal Points (NFPs) of EEA's environ-
mental information network (EIONET). Since then, the legal proposal has been refined in 
light of various subsequent consultations, performed by the NFPs, EEA's Management 
Board, the Director's meeting on Environment Statistics and Accounts (DIMESA) in June 
2008, and the SEIS Task Force of MSs established by the Commission services to assist in 
the overall implementation of the SEIS. 

In parallel to this, the EEA has undertaken 21 country visits so far. This has triggered the 
gathering, sometimes for the first time, of a great variety of stakeholders within individual 
MSs. This includes public administrations at all levels, state, regional and local, thematic 
sectors such as water bodies authorities, assessment and enforcement bodies, statistical 
offices, meteorological institutes and cadastre offices to discuss environmental information 
management issues in Europe and the general development of eEnvironment services. The 
legislative proposal based on these consultations is due to be presented by the Commission 
by June 2009. 

In addition, the Prague conference “Towards eEnvironment”, organised under the Czech 
Presidency in March 2009 presents a memorandum on the SEIS as well as a legal proposal 
on EU eReporting System which could become the basis for Presidency conclusions on this 
issue. 

Due to its distributed concept, the proposed new EU eReporting System will offer an EU-
wide integrated platform where thousands of fragmented environmental information 
sources can be plugged in. It will substantially improve the quality of available information 
through data management, as close as possible to the data source. 

2.2 History of SISE, the Single Information Space in Europe for the Environment 

In 2005 the i2010 strategy: A European Information Society for growth and employment 
was launched by the Commission as a framework for addressing the main challenges and 
developments in the Information Society and media sectors up to 2010. It promotes an open 
and competitive digital economy and emphasises ICT as a driver of inclusion and quality of 
life.  

The first objective of i2010 is to establish a Single European Information Space offering 
affordable and secure high-bandwidth communications, rich and diverse content and digital 
services. Action in this area combines regulatory and other instruments at the Commis-
sion’s disposal to create a modern, market-oriented regulatory framework for the digital 
economy. 

The creation of the Single European Information Space means addressing the challenges 
posed by digital convergence. This convergence is to telecommunications what globalisa-
tion is to trade - an issue that will affect every domain of governmental activity. 
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The history of SISE began in 2005 with the formulation of the objective “ICT-2007.6.3: 
ICT for Environmental Management and Energy Efficiency” in EU’s Seventh Framework 
Programme (FP7). Here, the Single Information Space in Europe for the Environment 
(SISE) was introduced, in which environmental institutions, service providers and citizens 
can collaborate or use available information without technical restraints. [Schouppe, 2008]. 
This will also constitute a platform for eEnvironment. 

The aim of SISE bases on an ICT research vision for real-time connectivity between multi-
ple environmental resources, which would allow seamless cross-system search as well as 
cross-border, multi-scale, multi-disciplinary data acquisition, pooling and sharing. Fur-
thermore, it would allow for service-chaining on the web, thereby stimulating data integra-
tion into innovative value-added web services. Targets of SISE were specified during sev-
eral workshops organised by the Commission in 2007 and 2008. 

The last workshop “Towards a Single Information Space in Europe for the Environment 
(SISE)” [2008] was organised by the ICT for Sustainable Growth Unit of DG INFSO and 
took place in Brussels on 15th February 2008. The goal of the workshop was to provide an 
outline justification and prioritisation of future research or innovation actions with clear 
European added value. The overall target was to support an integrated information space 
and market place for effective environmental management in Europe. 

To support the ambitious efforts for integration of environmental information in Europe 
several projects are now in progress. Examples from the FP7 ICT Work Programme are the 
GIGAS project (GEOSS, INSPIRE and GMES Action in Support) and ICT-ENSURE2, a 
support action in the area of “ICT for Environmental Sustainability Research”. The mission 
of ICT-ENSURE is to better network national and international environmental research 
programmes and build up a web based information system for access to the contents of 
environmental informatics literature and programmes and to ICT relevant sustainability 
research [Geiger et al., 2009]. 

 

3. ELEMENTS FOR SEIS AND SISE 

3.1 Elements for SEIS 

A key step in implementing SEIS and reaping its benefits will be to modernise the legal 
provisions on the way, in which information required by environmental legislation is made 
available. This will be done by revising the Standardised Reporting Directive (91/692/EC), 
which needs to be updated and brought in line with the SEIS principles. 
The EEA has a crucial role to play in implementing SEIS. As its mandate is to provide 
timely and reliable environmental information, it is essential that EEA continues making 
SEIS the centre of its strategy. EEA is coordinating the implementation of SEIS with the 
help of its European Environment Information and Observation Network (EIONET).  

The EIONET3 is a network of some 900 experts from over 300 national environment agen-
cies and other bodies dealing with environmental information in 37 European countries; in 
addition, five European Topic Centres (ETCs) of EEA are working on specific environ-
mental themes. It collaborates with two data centres of JRC and three data centres of Euro-
stat. Based on input from the EIONET partners, the EEA has identified a set of priority 
annual data flows. These data in the areas of air quality, air emissions, inland waters, ma-
rine and coastal waters, contaminated soil, nature conservation and land cover, are used to 
update the core set of environmental indicators, which form the basis of EEA reports and 
assessments. 

From EEA’s perspective, SEIS is covering the following topics: 

1. Sharing (organisation) 
 Political commitment (legal framework) 
 Partnership (win-win) 

                                                      
2 http://www.ict-ensure.eu 
3 http://www.eionet.europa.eu/ 
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 Networking (connecting) 

2. Environmental Information (content) 
 Horizontal integration (thematic) 
 Vertical integration (local to global) 
 Online access - real time 
 Multi-purpose (policy makers, public, research) 

3. System (infrastructure and services) 
 Tools for interoperability 
 Mainly existing ICT Infrastructure 
 Inspire, Reportnet, GMES,... 
 New e-Services for environment 
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Fig. 1: Programmes, organisations, networks and projects with relevance for eEnvironment 

 
Figure 1 visualizes programmes, organisations, administrative and expert networks and 
projects with relevance for SEIS (upper part) and SISE (lower part of the figure) on a 
European level. 

Reportnet4 is EIONET's infrastructure for supporting and improving data and information 
flows, and has helped to modernise the collection of information and reporting systems 
[Pillmann, Geiger, Voigt, 2006]. The system integrates different web services and allows 
for distributed responsibilities. Reportnet has initially been used mainly for reporting envi-
ronmental data to the EEA, but it is now also hosting some of the Commission's environ-
mental reporting information. The open system also allows for deliveries to be made to 
other national and international organisations. However, to date the information is often 
uploaded in the form of reports in word processing or spreadsheet format, which makes it 
difficult to build databases for efficient retrievals, integration and analysis of the informa-
tion in order to support policy in decision making. 

                                                      
4 http://www.eionet.europa.eu/rn 
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As part of the Reportnet, EEA has created since 1998 a Reporting Obligations Database5 
(ROD) and a Central Data Repository6 (CDR). In practice it is a pipeline consisting of de-
livery, quality assessment, aggregation and analysis. Until recently the main streamlining 
effort was concentrating on the first two segments. The providers know what to deliver, at 
which time and in which format. The requesters get automatic quality analysis and a feed-
back channel to the provider. EEA is working on a possible solution towards the aggrega-
tion step in the pipeline. It is called the aggregation database and follows SEIS principles in 
as much as it discovers and harvests datasets on remote systems and aggregates the content 
in a database while keeping track of the sources. The same mechanism reduces the need for 
gap-filling of the merged deliveries, like manipulation, because the filling of the gaps is 
created as just another source that is part of the aggregation, and can be traced [Roug, 
2009]. 

Eurostat has developed the system eDAMIS7 (electronic Data files Administration and 
Management Information System) for the SEIS which is the standard solution for transmit-
ting statistical data files to the Eurostat single entry point (see Figure 2). 

 

Figure 2: eDAMIS Web Portal transmissions 

 
The portal eDAMIS is an ICT tool which implements the concept of the Single Entry Point 
(SEP) and simplifies its usage. It provides adapted solutions to several needs and user pro-
files (NSI - National Statistical Institutes and other organisations), facilitates fully auto-
mated data transmissions and guarantees secure data transmission. It offers value added 
services such as: traffic monitoring, acknowledgements, reminders… No specific infra-
structure is needed for using eDAMIS, only an internet browser. The portal eDAMIS 
(eWA) is currently used by all NSI’s of MSs. 

Following the Technical Arrangement that has been signed by the Go4 in November 2005 
the JRC acts as data centre for soil and forestry (see Figure 1). Therefore, the JRC set up 
the European Forest Data Centre8 (EFDAC) which is currently under development. 

In the context of EFDAC development, an inventory of forest data holdings in Europe is 
being carried out. It is focused on the following themes: Inventory of forest resources, For-
est health, Forest fires, Forest products and trade. 

For example, the ‘Forest Fires’ theme includes forest fire prevention and control; and the 
use of fire as a cultural tool. There exists the European Forest Fire Information System 
(EFFIS), the European Fire Database which is focused on the systematic collection of a 

                                                      
5 http://rod.eionet.europa.eu/index.html 
6 http://cdr.eionet.europa.eu 
7 https://webgate.ec.europa.eu/edamis 
8 http://forest.jrc.ec.europa.eu/efdac/ 
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minimum set of data on each fire occurring, carried out under Forest Focus Regulation (EC 
No 2152/2003) by the MSs participating in the EFFIS network.  

 

Figure 3: Service chaining in EFFIS 

The public access to the database currently allows the users to retrieve general information 
such as maps of the number of fires for a selected year and for the countries for which data 
are available (see Figure 3). 
 

3.2 Elements for SISE 

SISE is expected to facilitate the access by all actors (decision makers, scientists, users in-
volved in environmental management processes or activities, citizens) to shared qualified 
information, see Figure 4 [Alerge, Bonnot 2009]. 

 
Figure 4: SISE concept [Alerge, Bonnot 2009] 
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There are recommendations for elements of SISE that came from a DG INFSO workshop. 
The conclusions drawn for the prioritisation of future work towards a SISE were reported 
by O'Flaherty [2008]. The following main themes of SISE were identified: 

1. SISE Application and Services 
 SISE Services 
 Process Chaining and Uncertainties 
 Real-time Mapping and Modelling 
 Thesauri 
 Open Standards and Open Source Software 

2. SISE Open Semantics and Standards 
 Standardisation and Framework Projects 
 Standardisation and Community Knowledge 
 Semantic Web Technologies for SISE 
 Ontologies 

3. Data Interoperability and Web Communities 
 Web 2.0 Technologies 
 Data Provision in the Semantic Web 
 SOA/Web Services and Model Driven Communities 
 Social SISE 

4. Data Visualisation and Modelling including Risk Assessment 
 Visualisation of Environmental Data 
 SOA and Semantic Web Services 
 Simulation and Modelling 
 Complex 3D/4D models 
 Chained web services and legacy systems 

5. SEIS Deployment Models 
 From Framework Projects to Market Deployment 
 Project’s Knowledge Loss 
 Regional Application of European Interoperability Standards 
 SISE and Business Models 
 Environmental Information Service Economy 

The detailed DG INFSO Unit ‘ICT for Sustainable Growth’ workshop contributions can be 
accessed on web9. 

In addition to research activities, the Commission has recognized that ICTs and ICT-based 
innovations may provide one of the potentially most cost-effective means for MSs to 
achieve the 2020 target. There are two Communications adopted in May 2008 
[COM(2008) 241] and in March 2009 [COM(2009) 111]. They are a first step towards cre-
ating a policy framework that will allow proposing in the research of SISE, that the energy-
saving potential of ICTs will be widely recognized and exploited. The following prioritisa-
tion of topics in the 4th calls of ICT for Sustainable Growth Unit in FP7, CIP10 and other 
instruments (such as Calls for Tender) were identified to progress future research and inno-
vation actions on SISE: 

Flexible chaining of distributed environmental services 

 Methods and protocols for service discovery and chaining 
 Automated data fusion, services and quantitative quality assessment 

                                                      
9 http://cordis.europa.eu/fp7/ict/sustainable-growth/workshops/ws-20080215_en.html 
10 http://ec.europa.eu/cip/ The Competitiveness and Innovation Framework Programme (CIP) aims to 
encourage the competitiveness of European enterprises. With small and medium-sized enterprises 
(SMEs) as its main target, the program will support innovation activities (including eco-innovation), 
provide better access to finance and deliver business support services in the regions. It will encourage 
a better take-up and use of information and communications technologies (ICT) and help to develop 
the information society. It will also promote the increased use of renewable energies and energy effi-
ciency. 



J. Hřebíček and W. Pillmann / Shared Environmental Information System and Single Information Space…  

 

 Semantics, thesauri, ontology services and standardisation 
 Chaining of models, predictive tools, including the characterisation of the propaga-

tion of uncertainty in chained models 
 On-demand distributed geo-processing and services 
 Interactive, Web-based 3D/4D analysis and visualisation tools 
 Integration of heterogeneous geo-spatial sources, Web 2.0 collaborative community 

and semantically enhanced services. 
 Tools for interactive usable and useful contextualised user interfaces. 

This objective is reflected in the work programme for the ICT theme of the FP7 Specific 
Programme 'Cooperation' defining the priorities for calls for proposals closing in 2009 and 
2010 and the criteria for proposals. Research in future and emerging ICT will explore novel 
scientific foundations to overcome longer-term technology roadblocks and build new syn-
ergies between wide ranges of scientific disciplines, like the bases to key future technolo-
gies. ICT for environmental sustainability with more emphasis on bridging environmental 
information spaces and services are supported. Call 4 of the FP7 with its topic “4.6 Chal-
lenge 6: ICT for Mobility, Environmental Sustainability and Energy” was announced in 
November 2008. In addition, there is another objective ICT-2009. 6.4 ICT for Environ-
mental Services and Climate Change Adaptation with a special sub-topic b) Flexible dis-
covery and chaining of distributed environmental services.  

ICT tools for an easy discovery of environmental service nodes on the web and their on 
demand adaptive chaining (or composition) taking full advantage of international open 
standards will be essential elements for SISE. These will include generic semantics frame-
works and dynamic ontology services for the discovery of and the access to distributed 
environmental resources in a multilingual multi-domain context. SISE will also include 
methods and protocols for service chaining and for the management of the effects of uncer-
tainty propagation through service chaining. 

Generally, projects should be driven by the possibility for a range of users, including non 
ICT-skilled users, to plug-in their own use cases and get access to customised information 
and decision support. Solutions shall be validated over different scenarios and allow for 
continued collaborative development by federated user communities. 

The expected impact of projects is a contribution to a SISE in which environmental actors, 
service providers and citizens can collaborate through improved systems connectivity and 
semantic interoperability. At the same time, they should contribute to the development of 
SEIS and support the implementation of the INSPIRE Directive (2007/2/EC). 

 

CONCLUSIONS 

The current working plan for the development of SEIS for 2009 to 2010 together with the 
work programme for the ICT theme of FP 7 “Cooperation”, which defines the priorities 
for calls for proposals closing in 2009/10, show a new synergy approach. SEIS and ICT 
calls are not antipodes they are tending to join efforts. The objectives for SISE research 
announced in FP7 with its call “4.6 Challenge 6: ICT for Mobility, Environmental Sustain-
ability and Energy” are focused on the support of SEIS development. Therefore, SISE to-
gether with SEIS can be considered as advanced associated partners who are on the right 
track to implement eEnvironment in practice. 
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