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Abstract 

Environmental Information (EI) accounts for the majority of public sector information in Europe, and poses a con-
siderable potential for added value services via its customisation and re-use. One of the challenges that one faces 
concerning EI is to find it, categorise it, and make it available via contemporary electronic means, and especially the 
Internet. An additional challenge is the mapping of environmental knowledge needs to environmental systems char-
acteristics and functions, especially when it comes to the support of business sectors that require usage of specific EI 
categories (like the alternative energy business sector, the life cycle analysis and assessment sector, etc). In the frame 
of these needs, web-based methods and technologies are presented in this paper, as developed and applied for ad-
dressing the needs of “real world”, EI-based, internet systems. 

1. Introduction 
Environmental information (EI) was always at the top of the priority list for societies and individuals, 
while currently its importance is pronounced by the citizen’s interest in quality of life and by the expan-
sion of environment related or linked business activities. In addition, legal mandates have increased the 
need for the “production”, management and dissemination of EI, while scientific methods and tools avail-
able have boosted the EI generated. Moreover, the “communication channels” available for information 
dissemination have also increased with the aid of information and telecommunication (ICT) technologies, 
offering the potential to provide with reliable, comprehensive and flexible EI services. The latter are be-
coming of particular importance when they are oriented towards the business sector, as they may provide 
valuable support towards the implementation of regulations and laws concerning sustainability, environ-
mental impact assessment, life cycle assessment and renewable energy usage, to name just a few. For this 
reason, the usage of informatics methods and tools is presented hereafter, in a twofold direction: 

• For the creation of systems that provide guidance for the adoption, implementation and support for 
the usage of environmental management and assessment methods in various production areas. 

• Towards a multi-dimensional categorisation, search and retrieval of EI within the textual universe 
of the world wide web, applying EI keywords and search tags that are semantically intercon-
nected. 
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2. Environmental Information Systems aspects 
Environmental Information Systems are informatics systems concerned with the management of data 
about the status of the environment and related scientific, regulatory, legal, managerial, product oriented 
or other information. Such systems are used by authorities, policy, decision makers and the business sector 
alike for environmental monitoring, management, planning and coordination, environmental impact as-
sessment, production chain support, information retrieval, etc. Due to the complexity of the processes in-
volved, disparate data from a variety of sources must be combined. This “holistic nature” of environ-
mental information systems leads to heterogeneity problems regarding the syntax, structure, and semantics 
of environmental data (Visser et al., 2001). Overcoming them requires, among others, the adoption of 
common protocols for data exchange and storage, and making use of metadata to facilitate interoperability 
between subsystems.  

Free-Open Source Software (FOSS), promotes the use of open data standards as a means of consolidat-
ing researcher efforts and increasing technical interoperability. It can be demonstrated that the right of 
public access to environmental information, as has been defined in contemporary legislation, is better 
served by utilizing open, flexible and low cost dissemination platforms that make use of FOSS (Masouras 
and Karatzas, 2005). In the following chapters, two EI systems that are FOSS-based are presented, that 
provide proof of concept for the usage of FOSS in environment related, informatics supported, business 
activities. 

3. ECOSMEs 
In the frame of the e-LCA project, a web-portal and associated services for supporting the adoption of In-
tegrated Product Policies in SMEs was developed, named ECOSMEs. For this purpose, a number of appli-
cation modules were built, in order to support the needs for EI provision, assessment and management, in 
relation to the adoption of Integrated Product Policies. Thus, modules like news, events, consultancies, a 
documents file manager, an eco-products list, a news letter, a mail notification service and a contacts and 
links section were materialised on the basis of pre-defined functional specifications. These modules –
services that were developed, represent a significant part of the ECOSMEs web site and are described in 
detail elsewhere (Bassoukos et al., 2005), The web-based solution envisaged (in Java) consisted of over 
20000 hand-written lines of code plus 65000 lines of code that were automatically generated via the de-
velopment tools, and included, among others, 426 Java classes. A screenshot from one of the services de-
veloped is presented in Figure 1, left. 

3.1 Tools and technologies used 
From the beginning of the software development phase of the project, several FOSS tools were considered 
for use. Moreover, and due to the intense time constraints externally imposed, rapid prototyping and de-
velopment methods were selected, and thus the selection of the technologies and tools to be used had to 
take these needs into account. Tools and technologies employed included:  

Ant, which is the de-facto build process automation tool for Java application development, and was se-
lected for use in the project due to its history of successful applications in past projects. 

Tomcat was naturally selected as the application container, as the development team had extensive pre-
vious experience with its use in past projects. As Tomcat is the reference implementation of several web 
application servlet containers, and has proven a robust choice for both development and production use, 
the development team considered it to be an adequate choice (Bassoukos et al., 2005). 

Torque was chosen as the Object-Relational bridge.  
CVS was used for source code revision control. 
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Eclipse was chosen as the default IDE, and proved to be an extremely usable and productive develop-
ment environment, especially where extensive automated (e.g. refactoring) or team (e.g. code review) op-
erations where concerned. 

Lomboz was the plug-in used to add J2EE capabilities to Eclipse, mainly as an integrated editor for 
Java Server Pages. 

SysDeo offered its excellent Tomcat integration plugin for Eclipse. 
PostgreSQL was the database specified by the technical specifications; as the team had been using it as 

a default development and production RDBMS, it was felt that its use would be more than adequate for 
the requirements of the project. 

 

 

Fig. 1:  An example of one of the developed services (newsletter) in the frame of ECOSMEs project (left);                    
Environmental Information extraction, categorisation and notification as materialised in the frame of the 

RenScout project (right). 

4. Renscout 
The RenScout system was developed as a tool for the personalized, web-based provision of EI related to 
the Renewable Energy sector. This includes the current day's news and background knowledge on work 
issues for all the Renewable Energy web areas. The system allows every user to individually define RE 
categories of interest (currently Solar Energy, Wind Energy, Hydropower, Biomass and Geothermal En-
ergy), and to which device the information should be delivered (message over a browser, SMS). In order 
to adequately treat the needs of EI search, retrieval and categorization, the following modules were devel-
oped: 
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1. a set of content extractors that parse specific web sites at predefined intervals and extract news articles, 
call for proposals, or any content that is published at time intervals 

2. a small domain-specific ontology, which also contains a list of keywords or keyphrases that define the 
matching criteria for an article. 

3. a categorization service that will categorize each new article based on the ontology definitions and as-
sign it a relevance to the matching categories;  it is important to note that each article may have a dif-
ferent relevance to different categories, for example 80% relevance to 'Solar Energy' but 20% to 'Solar 
Energy Applications'. 

4. a notification service that sends notifications to users based on criteria they have stated upon registra-
tion. 

 

4.1 Some technical characteristics 
Within the RenScout system, a new extract can be materialised within minutes, provided that the target 
web site contains an RSS feed. The time taken from first loading of the page to a complete, tested extract 
is about 10 minutes. It is interesting to note that compliance to web standards makes a web page easier to 
parse, whereas pages not using CSS but lots of tables can easily need 3-4 hours for a complete extract. As 
the RenScout system would need to communicate with an existing web application for management of 
user information and subscription management that was implemented using PostNuke , it was decided that 
it would be implemented as a Web Application too.This solution allowed hosting both the administrative 
interface and the extraction and categorization subsystems on the same platform. The Turbine web appli-
cation toolkit from the Apache foundation was used, because it provided with an efficient platform for 
rapid prototyping and ready-made services.  

The RenScout application is divided into four major components: the extraction system, the categoriza-
tion module, the notification subsystem, and the administrative interface. The extraction subsystem is re-
sponsible for extracting data and metadata from extraction sources, which can be HTML pages, XML 
pages, or even processed data in the form of JDBC sources.  All these different sources are parts of an ex-
traction pipeline, feeding data to the categorization system, which then, on the basis of the pre-defined 
user references, passess information to the notifications subsystem, where notifications are generated and 
forwarded to the relevant information channels for delivery (Figure 1, right). 

5. Some concluding remarks 
The need for environmental information management and dissemination modules that would allow for 
implementing a homogenized, service-based, user perspective of heterogeneous data, was the main drive 
towards modular and open software architectures in project examples such as the ones discussed in this 
paper. Firstly, a web-portal and associated services was introduced, for the support of the implementation 
of IPPs to SMEs, and the technological framework applied and the tools used were briefly presented, that 
render it appropriate for various EI portal-based applications and services. The developing environment 
was Java powered, under a Code Versioning System supported by the Eclipse development environment, 
and with the collaboration of various tools available via the Apache Jakarta project. 

Another “real world’ system presented was related to the growing need to find and extract EI via que-
ries which cut across rigid category boundaries and make it available via the web. To this end, an auto-
matic categorization service was implemented, based on a hierarchical category classification system. The 
system has been attached to a set of web crawlers that find articles from specific sources (for a specific, 
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user defined EI category), which are then categorized, and users are notified on the basis of predefined 
preferences (profiling). The technology used here was again Java-powered, employing Lucene, a high-
performance, scalable, search engine technology of the Apache Jakarta project. 

Overall, it was made apparent that project design and development has benefit from the use of 
Free/Libre/Open Source Software. This was mainly initiated within the last decade via the usage of Inter-
net based communication infrastructures, leading to the flourishing of platform-independent (eg. Java 
based) software module implementations and the need for cost-effective and reliable informatics solutions. 
In addition, integrated, multi functional, flexible software projects of the FOSS community (like the 
Apache Jakarta project), provide free access to valuable resources, that make possible the materialization 
of systems like the ones briefly described in this paper. Thus, is evident that the Environmental informa-
tion related services, application and portals, when powered by open source software resources, may result 
in feasible, effective, and scalable solutions that advance quality of service and provide with robust infor-
matics infrastructures towards the business sector interested. 
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