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1. Introduction
1.1 Context
In 1992, the United Nations Conference for Environment and Development was held in Rio. One
of the main documents adopted during this conference was Agenda 211. This document deals with
the promotion of actions to be carried out by the different actors of society in order to ensure
socio-economic growth in different countries without endangering this for future generations. The
last part of the document deals with practical methods of implementation of the actions to be
carried out. In particular, Chapter 40, called "Information for Decision-Making"2 deals with the
subject that I will develop here.
The two main objectives of research to be carried out are:
• bridging the "data gap";
• improving information availability and make the information useable.
These two actions require the development of tools like :
• standardisation;
• utilisation of electronic resources;
• all other methods allowing rapid and efficient dissemination of all relevant resources.
These two research goals are the two requested conditions necessary for the construction of a
powerful information system, but it must be constructed with other priorities, such as simplicity
and speed of the information's research.
Following the Rio Conference, in March 1996 the Belgian federal government implemented the
scientific action plan in support of Sustainable Development policies through the Office of
Scientific, Technical, and Cultural Affairs of the Prime Minister (OSTC)3 4. Our research is a part
of the ‘Mobility’ component of this program.
1.2 Objectives
Based on the preceding information, the goals of the work are the following:
• research all relevant information related to sustainable mobility in Belgium;
• make this information accessible and useable;

ISEE Conference

Sustainable Mobility Information System

Santiago 1998

1

• be a model for the construction of another, larger, information system covering sustainable
growth in general;
• demonstrate the importance of the interaction between usually separated actors to allow the
development of efficient policies for sustainable growth.
One of the main problems with which researchers and decision-makers are confronted is the
relevant information research related to their work. This problem may constitute a waste of time;
the idea is to centralise the sources of data and references.
On the other hand, some information-holders are not always able to share their information,
leading to a potential loss of information. Our aim is to propose a catalogue system allowing a
quick location and in parallel offer the possibility to the information-holders to put the resources
in their possession at others’ disposal.
Once the information is collected, we have to ensure its diffusion. The emergence of the
information technologies—in particular the ‘Internet’—creates opportunities that we can make
use of. The data-encoding must be done with all respect of standardisation rules in order to ensure
the compatibility of the system with other existing or emerging systems2.
Our work serves as a model for the larger project of the Belgian databank for sustainable growth.
Considering the extent of the field to be covered, indeed, it will help determine the potential
problems with which the construction of such a tool will be confronted. The interest of our work
lies in the more restricted character of mobility, while offering a sufficiently broad field of
investigation to make it possible to consider, study and find solutions for these potential
problems.
A scientific objective of the SMIS is also to demonstrate in a practical manner that close
interaction between policies, disciplines and actors will be an essential element of sustainable
development. A standard information system crossing the different disciplines involved in
sustainable mobility (economical, institutional, sociological, environmental) is a first step to make
needed bridges between usually separate disciplines and actors (researchers, administrators, and
the public).

2. Metadata
2.1 Concept of metadata
Presently, information research, especially using electronic services, shows a huge disparity in the
structure of answers made to requests. The reasons for this disparity are diverse:
• disciplines related to the research theme (sciences, engineering, human resources,
economics…);
• information sources (governmental, private, academic…);
• resources types (documents, people, web sites…);
• processes for the creation of data (used standards, languages, software…);
• geographical factors (language, character sets, sociocultural context…);
• ...
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All of these factors influence the information research processes and the quality of the results
shown at the end of the request. Regarding the amount of information actually available, Agenda
21 proposes in Chapter 40.241 : "the organs and organisations of the United Nations system, as
well as other governmental and other non governmental organisations, should document and share
information about the sources of available information in their respective organisations"2. This
process of documentation of the data sources is the creation of metadata.
The term metadata can be defined as "data about data". A metadata is made of a set of elements
describing the datasource without directly giving its integrity. This way of proceeding allows the
reduction of the quantity of information that the search engines will have to process during a
request. The basis metadata will be a list of key words which are likely to be used in a request.
A collection of metadata constitutes a metadatabase or a metadatabank. The role of these
metadatabases is to accelerate the research processes.
We have to notice the fact that a metadata is not especially electronic. Indeed, a library index is no
more or less than a metadatabase. Each paper record contains a description in terms of title,
author, keywords, or even a description. The consultation of these files allow the reader to
quickly locate the desired book and access it.
The creation of metadata, therefore, presents a real interest in terms of facility and speed of
research. But the more you reach various subjects, such as description of : databases,
organisations, people, samples, documents…, the more it becomes necessary to use complex
description systems. And the dimension of language and cultural identity problems can add
supplementary issues to this difficulty of choice of description fields5.
So, we have to proceed to a standardisation of the metadatas. Indeed, if independently of the
language dimension, the different datasources agree on a set of common description elements and
adapted to the description of datasources, for example we shall use the description fields : author,
title, name, address, keywords, and description to describe a scientific paper. Once we have
defined the standards on the structural level and the way to encode metadata, then we can
establish automatic translation or multi-lingual research systems allowing the avoidance of the
language problem.
But the definition of a standard must also be made keeping in mind the limitation of the quantity
of proposed information. To summarise, we could say that too much information kills the
information. Indeed, if we don’t limit the number of description fields, the duration of the request
will grow and also the risk of misinterpretation of the contents of the fields. It will naturally lead
to results without relationship to the expected results of the user. It is the paradox of the
information research6.
To solve these problems, several organisations have developed metadata standards, notably:
• the HTML language (HyperText Markup Language), the encoding standard for the creation of
the proposed documents on the world wide web; this standard7 contains several fields which
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are not automatically viewed, but which are visited by the search engine: author name, creation
date, description, keywords;
• the Dublin Core8, which is a description standard with 15 elements developed to facilitate the
electronic resources research;
• the Catalogue of Data Sources (CDS)9, developed by the European Environment Agency
(EEA), to indicate who possesses which information in Europe, in which form, and where and
how to access the information ; the CDS is also multilingual.
2.2 Development of the metadata standard specific to our information
system
Regarding the previous information, we have developed a metadata system adapted to our
research objectives and compatible with the multilingual character of Belgium (the two main
national languages are French and Dutch, and also English as a language of reference for many
scientific publications) which brings a supplementary dimension to the problem.10.
Our standard was developed to be, as much as possible, compatible with other information
systems having environmental character. Especially the Catalogue of Data Sources9 and the
Dublin Core8 which have been mentioned previously, the Federal Geographic Data Committee
(FGDC) 11 standard developed for geographical information, the one of The U.S. Environmental
Protection Agency (US EPA)12, several norms of the International Organisation for
Standardisation (ISO)13 for the fields of date, character set, etc.
In order to be able to identify in a unique way each described resource, we have first defined the
‘identifier’ field. Then we defined the main types of data and datasources that we will take into
account. This kind of information was labelled as "object type", the possible entries may be
subdivided into sub-categories to clarify the description which are :
•
•
•
•

Organisation : public, governmental, academic, private…
People : expert, promoter, researcher, documentalist…
Activity : program, project, conference…
Product : statistical data, publication, report, software…

Then, we introduced the ‘Name’ field, this field taking several formats depending on the described
resource type with references to several fields such as address, family name, phone, fax, URL, …
allowing the location of the resource.
Several fields must allow the user to know the state of the proposed such as: Metadata_Status,
Metadata_Date, Metadata_Language... Other fields allow the user to take knowledge of the access
constraints (price, timetable, needed equipment, confidentiality rules, …) to the described data.
Finally, an important field14 for the research is the one called "Keywords". For the moment, the
system works with a keyword set taken from the General European Multilingual Environmental
Thesaurus (GEMET)15 developed by the EEA. The use of a predefined thesaurus allows the
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users to know the words to use in order to make efficient requests inside the information system.
One of the other advantages of the GEMET is its multilingual character, which is one of our
predefined needs.
The different fields used in the information system are summarised at the Figure 1.

3. Application of the metadata concept, construction of the
information system
3.1 Requirements of the systems and selected solutions
Based on the previous information, some requirements must be fulfilled to be able to build a
performance information system. They are the following :
• speed, simplicity and accessibility for a maximum number of users ;
• to limit the amount of data, the system must not be the information-holder, but a tool to help
the quick location of the researched data ; this approach also allows us to avoid the problems
of copyright by the means by which the system only signals the existence of the resource,
describing it and giving the access constraints ;
• low cost with consideration to the other requirements of the project (character multi platform,
non restricted accessibility in time, exemption from payment of the service...);
• multilingual character with consideration of the requirements specific for Belgium (French,
Dutch and English).
The solutions adopted to satisfy these requirements are:
• use of metadata makes it possible to give to the user information necessary to the localisation
of the resource;
• usage of " Internet " technologies makes it possible to ensure a maximum dispersion of the
information at a moderate cost, unrestricted by time or a number of users;
• work by partnership between two research institutes belonging to two different speech
communities makes it possible to ensure the multilingual character French/Dutch/English of the
tool.
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Figure 1. Different fields used in the information system
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3.2 Development of the Sustainable Mobility Information System (SMIS)
For approaching the construction of the information system, it was necessary to define the
relations between the various actors who were going to be brought together in and around the
system.
Figure 2. summarises these relations.

Figure 1. Relationships within the SMIS
There are three types of relations:
• consultation of the metadata by the users who can be administrations, researchers, members of
the civil company;
• for the creation of metadata by the datasource, the SMIS must offer at the end the possibility
to the data source to create their own metadata inside the system (institution, organisation,
expert...); it should be noted that certain experts have a special role to play since they belong
to the "user group" made up in order to control the quality of metadata proposed in the
information system;
• the possibility of interaction by the intermediary of the electronic forum of discussion
developed within the system.
The partnership of which we made mention in our objectives appears here clearly. The actors
involved in sustainable mobility in Belgium and usually separated, find themselves joined together
in a common system of data sources where they can interact and come into contact with each
other, particularly by the means of an electronic forum of discussion devoted to the research
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topic. In addition the fact that the development of the system is ensured by the members of the
two principal speech communities of the country is another factor of success.

3.2.1 Preliminary phase, setting-up of a basic tool16
Our work plan suggested that, in a preliminary phase, the SMIS was proposed in the form of a
set of HTML pages connected by hypertext links. The search for metadata was initially made on
the realisation of the inventory of the great data sources and metadata already existing, in
particular on the level of official and academic authorities. The access to metadata was made
through alphabetical thematic indexes.
This way of proceeding presented a great facility of creation of documents and a great flexibility
of adaptation in the measurement where the standard of metadata was still prone to small
modifications. But as the number of records was growing, the management of these indexes
became increasingly burdensome and time intensive. The limit of management of such a system is
estimated to be around a thousand documents. It was thus necessary to pass to management by
automatic tools of the type of relational database. This type of tool has the advantage of offering
the possibility of more advanced search possibilities, in particular by keyword or textual search
within the information, which is, from the point of view of the user, an enormous advantage
compared to the heaviness of indexes.
3.2.2 Phase of development, creation of the evolved site with search engine17
The quantity of currently collected metadata is about 4000 recordings which were consultable
according to methods of the old version. These recordings were imported in a relational Access
database, which is consultable via the Internet through a web interface especially developed for
our system.
The advantages of such a system are numerous insofar as the management of the tool is not
limited by the number of records and the update is quasi-automatic. Its drawback is the long time
needed to develop the tool. It is for this reason that we developed the preliminary site.
Table 1. summarises the principal characteristics of the two approaches.
Preliminary Site
Kind of support HTML Pages
Maximum number 1000
of records
Processing of the Manual or semi automatic regarding
metadata
to the skill of the administrator
Update frequency maximum once a week
Ease of use
Good
Search
Manual, textual

Final Site
Relational database
unlimited (taking into account the
physical limits of the hardware)
Automatic
Automatic/daily
Very Good
Assisted by a search engine

Table 1. Comparison of the two SMIS approaches
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3.3 Perspectives
In continuation of our project, different tasks will be carried out to improve the performance of
the system, in particular:
• creation of mirror sites; the role of a mirror site is to propose exactly the same information as
the original site but on another server; the advantage of this process is to avoid the obstruction
of the site and thus to ensure good performance in term of speed of access to the metadata;
• automation of creation procedures of thematic indexes to answer the requests of certain users;
the success of some search engines such as Yahoo18 show the preference that some users of
the Web grant to thematic indexes, which satisfy this category of user and others who can not
use the search engine due to the incompatibility of their browsers with the requirement of the
web interface of the relational database;
• automation of metadata collection procedure, in particular by the use of indexing "robots" such
as those used by the majority of the commercial search engines; these "robots" are in fact
programs which traverse the Internet and automatically catalogue the information that they are
charged to find;
• procedures of assistance for metadata creation allowing the users who wish to create their own
metadata and to insert it in the information system to do so; these procedures must be
developed in order to guarantee the integrity of the data and to avoid the problems of ill will or
the errors of handling.
The goal of our work is to build a tool which at the end will be likely to function in a quasi
autonomous way and require only one weak investment in human capital. Thereafter our work
will be taken over and inserted within the information system for Sustainable Development that
the OSTC are developing on the basis of the experience gained during our research program.

4. Conclusions
The rise of information technologies are an opportunity and a determining factor for sustainable
development. The processes of decision-making can be improved thanks to the speed of access to
information necessary to the setting-up of effective and favourable policies to support the
objectives defined in Agenda 21. These technologies allow more transparency and better
information for citizens and people concerned with the decisions being made now or in the future.
From a world point of view, it is important to carry out standardisation's in order to ensure the
quality of information and the transmission speed of this information. The advantage of making
standardisation's also lies in the minimisation of cultural and linguistic barriers, in particular via
the development of machine translation technologies.
However, information technologies are, of course only one tool of decision-making aid for
Sustainable Development and should not be perceived as the solution for the problems we try to
solve.
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