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Abstract

Snce its edablishment in 1998, the Asodation of Geographic Information Laboratories in
Europe (AGILE) has worked on a research agenda This agenda, in its firs phase, was more an
inventory of current Gl research than a true agenda. A webste dlowed users to query
information on research caried out by the AGILE members. The webdte has been undergoing
severd improvements with respect to contents and accessibility. In order to drengthen the ties
between member laboratories and to promote cooperative research, so-cdled working groups
were initiated. Working groups are expected to play an important role in the development of the
ressrch agenda, but an even more important role is the further deveopment towards
collaboretive research initistives Recently, the AGILE Councl decided to bring the discusson
of the research agenda a sep forward by inviting some key Gl stientigs to discuss a possble
future Srategy. The result of this discusson was a Green Pgper on Gl research for Europe. The
Green Pgper outlines the European policy context for the development of a research programme
in the Gl Scences and puts forward five key research themes for discusson around which an
active research progranme can be developed, as wdl as discusses the next geps that should be
undertaken.

1. Introduction

In April 1998, during a soecid session a its fird conference in Enschede, the Netherlands, the
Asodaion of Geogrgphic Informetion Laboratories in Europe (AGILE) was edablished. At
that point, some 50 so-cdled founder members dready had indicated their interest in a body that
intended to promote academic research and teaching on Geographic Irformation a the European
levd. The current membership stands a 70 laboratories from 21 European countries, as wel as
four vendors of Gl software that have become &ffilisle members AGILE has dso sgned
memoranda of underdanding (MOU) with peer organisstions The man activities of the
Asocidion are the organization of an annua conference, the devdopment of the European GIS
reseerch agenda discussed here, the setting up of working groups, the exploration of severd ways
to communicate with members, the extenson of its network, both in terms of ordinary members
as well as by way of dfiliated partners, the participaion in (EU) projects, and the participation in
the discusson on GIS related issues @ the European levd. Three years later, after four annud
conferences, the AGILE organization has maured, has extended its activities and is more adle to
serve the European research community.

At the firg conference of the Assodiation of Geogrgphic Information Laboratories in Europe
(AGILE) in Enschede, April 1998, the members darted a process to develop a European research
agenda on Geogrgphic Information Science. Rather than wishing something like a To Do lig,



they were looking for synergy effects from increased collaboration facilitated through AGILE.
The agenda was therefore tied to the members actud research interests by darting with an
inventory of their current research activities.

Information about ongoing ressarch & member gtes was collected and dructured into themes
derived from the ressarch priorities of the Univergty Consortium on Geogrgphic  Information
Science (UCGIS in the US The rewult is the firda and only comprehensve directory of
European research activities on Geogrgphic Information Science. It has been avaldble to
anybody through AGILE's homepage for two years now and underwent a thorough usability
andyds and redesgn in the second hdf of last year. The topics on which AGILE members are
doing research can be accessed conveniently by research themes, member names, a map, and a
search engine. The members are continudly feeding updates on research activities into the
inventory. This agenda, in its firsd phase, was therefore more an inventory of current Gl research
than atrue agenda. Thisfirg phase will be described in section 2.

The second AGILE conference in Rome, April 1999, introduced the indrument of Working
Groups to develop a research agenda for sdected themes. The idea was to bring the agenda to
life by building it up sdectivdly in those aress where the members expressed the interes and
willingness to contribute activdly. So far, four working groups have been crested and new
proposals keep reaching the Council. At the Hednki conference in May 2000, the working
group on environmenta modeling and planning dated to devdop a lig of research isues
specific to its area It will produce a first verson of its research agenda at the Brno conference in
April 2001. Other working groups have begun a Imilar process These working groups are
described in more detail in section 3.

It is now time to extend this process toward a common plan for action to advance Geographic
Information Science in Europe. While the Europeen Commission is preparing the 6" Framework
Programme and the U.S has successully launched the firgd international conference on
Geogrgphic Information Science — what is AGILE doing to esteblish a European research vison
in this area? How can AGILE's research agenda be made more usefu for networking European
Gl Laboratories and increesing collaboration and common initiatives within AGILE?

In the firg hdf-year of 2001, these questions and the planning of the next seps in the process
have been discussed. First a workshop has been held in Utrecht a the end of March. Participants
induded the AGILE councl sub-committee for the research agenda as wel as some eminent
scientists contributing their vison on European research needs. The rexult of this workshop was
a green paper on how b proceed. This green paper has been presented to and discussed with the
AGILE members during the 4" AGILE conference in Brno, April 2001. The green paper
describes five main priority aress for Gl reseerch, and indicates some conditions that should be
met in order to successfully work on the priority areas. This Green Pgper will be discussed in
section 4.

2. AGILE Ressarch map

At the fira AGILE conference in Enschede, the attending members decided to initiate a process
for the development of a European research agenda. Generd motives for such an agendawere:



that research is more effectiveif co-ordinated;

the need for AGILE to have a* corporate identity”;

the expectation that such a research agenda could lead to working groups that would focus
on key research issues.

Figure 1. Map to access information on AGILE membersand their research activities

It was agreed by the members that such a process should gtart with the current research activities
of the members, and relate to exidting research agenda's. For this reason, information on research
by the member labs, as indicated on their subscription forms, was used to put together a research
mep. A next dep was to ak individud membars to check the information on ther own
laboratory, for the purpose of filling in the gaps and assuring that the information was correct.
Also, members could propose up to three missng research themes and up to ten missng research
topics Findly, members could identify up to three priority themes or topics for AGILE working
groups.



The result of these firgt activities has been presented in a research map, accessble via the AGILE
webste. After the first year of operation, the use of the research agenda and its functiondity has

been evduated. As a result of this evauation, the dructure, lay out and functiondity of the
research web-ste have been improved.

Currently the research agenda includes:
Information about the members participating in AGILE
Information about the members current research topics and the research themes they
bdong to
A map with dl AGILE membersinduding information about the |aboratories
A Search Engine for afull text search
Information about working groups that have been formed by members of AGILE and
mainly base themsalves on current Research Themes
Informeation about important news concerning AGILE's Research Agenda
Informeation about the process of defining and maintaining the agenda

The information on research can be accessed in saverd ways. A map of Europe (figure 1) dlows
to pinpoint members and to get information for that member on research, as wdl as generd
information and, if avalable, Internet links to the homepage of the member or specific research
web dtes Members can ds0 be accessed by country. A “full-text” search engine dlows to query
the database and sdect laboratories based on the research themes and issues they are working on.
An example of the result of such aquery isgivenin figure 2.
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Figure 2: Result of an example query on interoperability



It should be made clear that the research agendaiis
an evolving gructure (not a Sngle sngpshot);
being actively pursued,
an organisng principle for AGILE conference sessions,
acommon effort of dl AGILE members
for public use and comment.

3. Working Groups

The primary function of AGILE is to fadlitate the networking activities of its members and from
them to creste a sngle European voice on Gl research and teeching. Working groups are
important in this context because they both dlow members to cooperate on specific themes in
their own interest as well as provide a stable work base for the whole organisation.

A working group can come into being either by a Council decison or as a rexult of a proposd
from a number of AGILE members. In some cases, working groups will be st up to cary out
specific tasks and will cease to exigt once these tasks have been carried out. To set up a working
group, a proposa should be prepared which outlines the primary objectives of the working group
and describes the ddiverables anticipated from the work of the group. The proposd should have
the active support of at least five groups from a least three different countries. Although working
groups are primaily an AGILE adtivity, non-members are dlowed to join a working group as
well.

AGILE working groups will be expected to play an important role in AGILE conferences, for
exanple by organisng specid sessions within the overdl programme. Also, publications could
result from ther activities It is the intention to publish eech year a sdection of conference
papers in (specid issues of) Gl-journds. While responding the quedionnaire related to the
resserch mgp, members suggested dso themes for possble working groups. Such themes were
interoperability; data qudity and daa usaility; Gl infradructures, paticipaory GIS, GIS
foundations (core theories); environmentd moddling; Gl educdion; rik management; and
tempord GIS.

At this moment four working groups has been established
Environmentd moddling;
Gl education;
Interoperability;
Data palicy.

It is expected that during this year, working groups will be edtablished on Planing and Daa
usability. More on the AGILE working groups is found a the AGILE webste www.agile-
orlineorg.



4. AGILE Research vison: The Green Paper
4.1. Introduction

The AGILE manifeto entitted “Green Paper for an Action-Oriented Research Agenda in the
Geographl ¢ Information Sciences” was drafted in April 2001 with the intention to:

gimulate a broad based discussion within and outsde AGILE on how best to inject some

additiond paceinto the activities of the associaion,

develop amore coherent image of AGILE reseerch priorities, and

exploit new opportunities and aign the reseerch agenda to the current and future needs of

Ddey.

The green paper is ddiberatdy a high-leved summary document, and is divided into five short
sections. Following this brief Introduction, Section 4.2 outlines the European policy context for
the devdopment of a research programme in the Gl Sciences, Section 4.3 undertekes a brief
SWOT andyss of AGILE, and Section 4.4 puts forward five key research themes for discusson
aound which an active research programme can be deveoped. The find Section, 4.5, outlines
the next stages of the process.

4.2, Policy Context

This section addresses two main issues: the increesng recognition of the spatial dimension of
national and EU policies, and the emer gence of a European Research Area

4.2.1. The Spatial Dimension of EU policies

There has been a dgnificant shift in policy a natiiond and EU levd during the 1990s away from
sectord  gpproaches and  top-down regulatory mechanisms which were manifestly unable to
address the increesng complexity and interaction of environmenta, economic, and socid issues.
What has emerged, paticulaly in the light of increesng environmentd concerns is a more
integrated gpproach to policy where the interactions and cumuldive impacts of different policies
and actions are assessed ex-ante to increase ther effectiveness. This shift to a more integrated
goproach is evident in dl aress of policy but paticulaly in rdaion to agriculture, environment,

trangport, regiond policy, and urban palicy.

Directly flowing from the point aove is the emergence of spatid planning a the regiond scde
as a poweful framework for andyss co-ordingtion of intervention, and evaduaion of impacts
The formulation of the European Spatid Development Pergpective is the cdearest embodiment of
this goproach, but its principles are ds0 present in the other areas of policy identified above.
Thexe indude for example the revison of the Common Agriculturd Policy with gregter
emphass on the achievement of environmental objectives and the requirement to formulate
integrated rurd deveopment plans, the Water Directive (2000/60/EC) requiring the preparetion
of river basin plans, and the new requirements for integrated plans for coasta zone management.

The regiond gpproach to planning, the increesing recognition of the importance of locd issues
and locd dakeholders, and a tightening of the requirements for monitoring and evaduation, have



dso increased the importance of more focused interventions, and hence the importance of
geogrgphic  informaion to assess needs, target intervention, and monitor effectiveness. The
increesing requirement to adopt Geographic Information Sysems for policy monitoring and
evaluation in fidds such as agriculture, and water management are examples of this increesing
importance.

A further crosscutting theme is the increesng recognition that not only better information is
necessty to inform policy, but better access and dissamindtion of information to the public is
required to involve dakeholders, enhance participaion in the democratic process, and hep
achieve key objectives such as ewvironmentd ones that require changes in behaviour and
consumption patterns. The revised Directive on Access to Environmentd Information (EC 2000)
isamgor gep in thisdirection, but dl policy areas Sgnd the importance of thisissue.

Within these “ megatrends’, geographic information is crucid in two respects:

1. We ae likdy to see a dgnificant increase of detalled geographic information across the
Union as a result of the policy requirements identified above This themaic information
needs to be managed, andysed, and fadlitated to government agencies, the private sector
and the generd public.

2. The need to integrate policy means that information dso needs to be integrated across
policy domans and aess of intervention. Geogrgphic information is increesingly
important therefore not just for its thematic attribute content but aso as the framework to
integrate data from these different domains, and aress.

From apolicy peroective, arange of requirements emerge from this
There is a need to increase the flow of disaggregated deta from the locd leve, for example
aty neighbourhood, to the European leve in dl the policy domains.
There is a need to devdop new daasts and indicators for new policy domans such as
eEurope, e.g. Internet access, e-business turnover, etc.
There is a need to share knowledge of who has what data, and how it can be accessed, i.e.
deveop and implement a Gl palicy in the Union.
There is a need for incressed data comparability and interoperability, induding for web
based visudization, data exploration, integration, and moddling from different sources eg.
remotely sensed and adminidrative data, types eg. quantitaive and quditative indicators,
and disciplinary domains, eg. environmenta and socid.
There is need for agreed methodologies to characterize and andyse fuzzy teritorid units
such as landscapes, and aggregate data to different flexible geographies, such as river
basins, coastd zone management areas, and nature protection aress.
There is a need to devdop methodologies to add intdligence to information —via accepted
metadata and other standards-- collected for one purpose so that it can dso be used as
proxy in another policy area, and develop dynamic monitoring sysems.

4.2.2. The European Research Area
The dating point for this initiative by the EU Member States and the EC is the recognition that

European research receives less funding from both government and the private sector than is the
cax in the US and Jgpan. Moreover, most research in Europe is funded a the nationd leve



reating in fragmentaion, overlgp, and lack of synegy. With this in mind the EC
Communications to the Council and Parliament COM(2000)6 and 612 evisage the development
of amore integrated European Research Area based in particular on:

Networking of existing centres of excdlence, and the creation of virtua centres,

A more coherent implementation of nationa and European research activities,

The edablishment of a common sysem of sdentific and technical reference for the

implementation of policies,

Greater mobility of researchers.

Among the research priorities aress identified, the following are of paticular interest to the
Gl research community:
- Research to devdop the informaion sociely, particulaly in conjunction with the eEurope
inititive,
Ressach in support of Community policdes needed to implement a sudandble
devdlopment modd, and aress characterized by the presence of drong uncertainties and
rsk,
Research rdated to the needs of society, and in particular economic and socid issues.

4.3. AGILE SWOT Andlyss

How is AGILE currently positioned to address these priority research areas? Here we present a
SWOT andys's, a gandard management tool used to identify interna and externd factors
surrounding the operation or affecting the success of an entity (company, government agency or
programme). The explicit Strengths, Weeknesses, Opportunities and Threets (SWOT) for
AGILE are asfdlow.

Srengths
The asocidion brings together over 70 member laboratories in 21 countries dedicated to
Gl research and teaching
It encompasses both environmental and socid  sciences, with a srong  underpinning in
technology-focused research, hence displaying a strong multidisciplinary character
It builds on over 10 year experience of collaboration in Gl reseerch a the Europeen leve
dating from the EGIS conference series (1990-95) and the GISDATA programme of the
European Science Foundation (1993-97).
The number and qudity of the research presented a its annud conference is growing year
after year, and its working groups provide a flexible sructure for collaborative research in
the GI sciences.

Weaknesses
The current research agenda is a useful identification of the research interests of the
members, but it needs to be extended by a Srategic agenda.
The association needs to develop further its research priorities and identify the funding and
operaiona mechaniamsto pursue them,
The profile of the association as the European network f excellence in Gl research needs to
ubgantiate with tangible branded outputs, rather than through the efforts of individud
members.



Opportunities

- Increeang recognition of the drategic importance of spaid information and GIS for policy
formulation, andlys's, monitoring, and evauation & both nationd and European levels,
Increesing emphass on integrated and sudtainable approaches to policy encompassng
environmenta, economic, and sodid objectives, andysis and modding
Emerging recognition of the importance of invesing in Europe-wide network of excdlence
to address common research issues and achieve synergy, and as a platform for the mobility
of researchers.

Threats

- The man threst to the associaion is not to seize this favourable junction of emerging
opportunities to edablish itsdf as the recognized Europeen point of reference for Gl
reseerch. Without a sSgnificant gearshift in darity of purpose, resources, and outputs of
high scientific qudity ad policy rdevance, the risk if that the associaion will be uncble to
sustain the momentum resched.

4.4. Towards an Action-oriented Research Agenda

In this section, five priorities for the devdopment of the research agenda are presented. Next,
some typicd application aess for geogrgphic information ae described, and ladly, some
necessary conditions for EU research programmes that have to be met are indicated.

4.4.1. Research priorities

Three badc principles underpin the development of the AGILE research agenda:

1 AGILE is a lagdy academic ressarch organisstion and should therefore focus on
addressng key fundamenta research quedtions rather than the needs of any paticular
agency a any giventime,

2. Research must advance science and be relevant to society,

3. An attion-oriented programme mus be focused, and therefore cannot address dl posshble
research topics.

With these congderations in mind, the following five challenges are put forward as prioritiesto
develop aresearch programme:

I. Gl Policy and Society

The exploitation of digita information poses chdlenges and opportunities as yet not fully
undersood or tested. Hence this sream will focus on the economics of digitd information,
and Gl in paticular; the roe of government in the information sodety, induding issues of
access to information and information infragtructures, the spatiad impacts of such agency on
economic and socid development; the trandfer of innovation and organisationd change.

I1. Theory of spatio-temporal information systems.
The condruction of databases for gpatio-tempord information requires nontrivid extenson to
current database theory. The quedtions posed are directly linked to the gStructuring of spatio-



tempord information, the methods to describe and manipulate it and dso to present it. It
seems posshble today, to condruct a comprenensve theory of spatio-tempora informetion
management and presentation.

[11. Dynamic Modelling of environmental and social processes:.

The condruction of explanatory models and the use of modds for the assessment of the
outcome of different policies is a large area of connected research questions. We must
proceed from dngle resolution, rasterized (gridded) space or economic-ecologic nonkspatid
modes to integrated dynamic spatid and tempord modds, where the influences a different
resolution levelsintegrate socio-economic and naturd science contributions,

V. Semantic interoperability of spatial data and services:

The use of the exiding large data collections for many gpplications, many novd, is a crudd
dep in promoting economic and socid devdopment in the information age. Space rdated
information sygems are in a unique pogtion, in that the meaning of thelr terminology can be
connected to physicad objects and operaions on them (0 cdled ‘semantic grounding’) and
become therefore independent of nationa naturd langueges. This is the depping-done to
build metadata, which not only supports data discovery, but can be accessed by goplications
and visudizaion tools (‘inteligent’ data know when they ae rdevant and how to ‘behave
when being accessed by particular spatid services).

V. Integration of social and physical sciencesin their contribution to space:
Methodological  gpproaches and ontological assumptions for the physcd and socid sciences
and the humanities are very different. For example legd procedures, engineering and planning
ae vadly different in ther thinking — but dl affect geogrgphic space. Bridging the conceptua
gaps of how space and time are viewed from different disciplines is crucid for the eventud
integration of their results, and for the interoperability of models across domains.

4.4.2. Examples of application areas exploiting Geographic Information

Common Agricultural Policies:
Modeling socio-economic units (villages) and their viability with respect to different agricultura
policies can show how different policies affect the different rura regions of Europe differently.

Foot and Mouth disease:
Spatid simulation of effects of changing the market parameters for animals on the volumes and
routes of animal transportation and connect this to the possible spread of contagious diseases.

Management of Coastal Zones

The conflicts between the demands for economic development of coastal areas, the pressure from
tourism in particular and the need to protect the unique ecological systems pose complex policy
question. Rational backing for solutions can only be provided by dynamic modes of ecology and
economy in its distribution in space.

Water shed management

Some of the necessary palicies to avoid the (regular) natural disasters have serious effects on the
economic well-being of the region's inhabitants and are strongly opposed. The simulation of the
interaction of policies on land-use, engineering measures and economy may show combination of




measures, which are beneficial to all.

Transportation in Cities:

Public transportation is the only possible solution for the massive demand for mobility in the highly
populated areas of Europe. Transportation companies do not yet face the difficult problem of
informing its customers systematically about the transport offerings they make and how they can be
used — in consequence, individuals use cars for lack of information of public tansport; less
information is necessary to travel by car than using public means.

M obility technologies:

The information society (eEurope) has profound effects on mobility and quality of life beyond
vehicular transportation. It also provides key location-based information services to the tourism
industry, asset management and maintenance, and emergency services including rescue and crime
prevention and reduction strategies.

4.4.3 EU research programmes

All these gpplication areas require the condruction of large collections of data with respect to
geographic space that document past change and link it to causes of changes mogt of these data
ae avaladle but must be integrated from different sources, bridging semantic gaps. The
necessty models link ecology and economy with other socid theories (eg. the law). Advances
in the research themes identified above will benefit any of these examples.

The EU research agenda should concentrate on practical case dudies of direct vaue to Europe
and its citizens (such as those liged above). The research agenda should — and this is different to
today’s Cdls — require that the lessons learned from the particular reseerch is generdized and
integrated into a scientific framework; funds must be made avalable for the advanced training of
scentigs in the base stiences, induding support for mobility, base funding for scientific centres
of excdlence where tools for use across many gpplications can be developed and maintained
(eg. dynamic spatid modds emerged a University of Utrecht after 15 years of sustained effort).
It must become clear that building a European scientific infrastructure requires.

- People, who can be supported with 2 to 5 year grants for PhD. and advanced
qudlifications and with mobility grants.

- Support for scientific research with direct impact to the European policy quesions (as
liged above), which can be organized around 3 t0 5 year projects centred on concrete
cases and involving 3 to 10 research unitsin collaboration.

- Long tem support for centres of excellence where in the 5 to 15 year timeframe
advances in the big chdlenges are achieved and the results from individud research is
integrated, refined, and tools for subsequent research and gpplications produced.

-  Flexible framework and leen management, to be adle to respond quickly to new
chdlenges and hot topics.

45, The Next Steps

This Green Paper was discussed & the AGILE conference in Brno in April 2001, providing an
opportunity for dl participants to contribute and to contribute to the suggested research streams.
Following on Brno, conaultation within the wider research community is now sought, and



comments ae to be incorporated into a White Pgper that will become the bass of a fully
aticulated research programme for which funding opportunities will be sought. Pesse send

comments to the fourth author (AGILE secretariet).

Findly, AGILE condgders both the research map and research programmes to be fundamenta
initiatives for the Assodiations exisence and hopes to be able to contribute, via its members, to
the reinforcement of GI research policy in Europe and internationaly.
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