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Abstract

The goal of this paper is to make a survey of possible tools for public participation during the urban planning
process. Involving citizens is a key-issue in a democratic process.

Now, with novel computer systems, novel approaches can be envisioned based:

�  Forum organization allowing citizens to discuss and give their opinions about new plans
�  Using of new image generation systems, or augmented reality systems such as the users can be immerged in

the newly planned city, and give opinions about their future
�  Using of argumaps in order to locate opinions, suggestions and criticisms.

One of the key aspects of urban planning is public participation. The ways of citi zens are involved in urban
planning can vary a lot from countries. Even if the number of existing experiments is very limited, I think of a
paramount importance in a modern democracy to offer city-dwellers some tools for at maximum designing, or at
the minimum to be fully aware about what their future urban environment will be.

In order to reach those ideals, among the problems to solve, let us mention
·  par ticipative plan design, that is to say the way of involving citizens in the design of local plans; one of the

possibili ty is the debate concerning environmental and urban planning;
·  urban plan visuali zation: the way to present urban plans, not only map statements, but also written

statements. Apparently map statements look easier to be understood, but studies have showed that a lot of
people do not understand maps, especiall y when the contents bear some prescriptive juridical aspects. A
direction of research can be the visualization of urban plans in order to be understood by lay-people. Perhaps
some combination of animated photos will help together with hypermaps systems (See Chapter 5 of Laurini
2001).

·  opinion collection and synthesis: some people can give their opinions, or different remarks regarding the
proposed plans (Laurini 1982). What kind of visual computer languages to offer them, especially in order to
precise modifications of alternatives? What kinds of mechanism to provide for synthesizing those opinions?
The existing citizen forums provide an interesting solution to this issue.

·  information distr ibution and communication between citizens and the city council : for this task,
Internet can be used as a medium for exchanging information, ideas, maps between all actors.

·  facili ties organizations: in order that scores of people with limited knowledge in computing can also
participate by understanding plans, reading maps and written statements, giving their opinions and playing
with urban virtual reality, the arrangement of the premises must be carefull y studied.

In some cases, the expression "Public Participation Geographic Information System" (PPGIS was used by
several authors (Nyerges-Barndt-Brooks 1997, or Jankowski 1998) ) But, as we will see, we are long from a
conventional GIS; and the expression "Computer System for Public Participation" looks more appropriate in this
context.

In this domain, we need to distinguish a very common character in the domain of public participation, named
NIMBY (Not in my backyard !) representing people defending only their own property, often very aggresive in
environmental dispute, and using general interest to protect their private interests. Sometimes, they "pollute" the
debate.

So the goal of this paper will be to help planners in the design of new computer systems for involving citizens in
the urban planning debate. This article is organized as follows. In the first section, the objectives of such a
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system will be clarified. Then the specifications will be launched, giving an importance to debate modeling. And
finall y, some existing systems will be described.

1 Objectives for public par ticipation and different ways of involving citizens

According to Craig (1998) organizing public participation in a city can have the following objectives:
·  expand the public's role in defining questions and making decisions in which location or geography have a

bearing on the issues addressed;
·  increase public par ticipation in the identification, creation, use and presentation of relevant information in

various problem solving contexts; and,
·  enable wider public involvement of stakeholders in planning, dispute resolution and decision-making

environments through a computer-based public participation process.

More practicall y, the public can be involved for the following collaborative planning processes such as public
dispute resolution, facil ity siting/design review, futures and scenario planning. Different media can be used to
involve people and an interesting classification was made by Vindasius in 1974, quoted by Sarjakoski, 1998. See
Table 1.

According to Schuler (1996), in order to be efficient, the characteristics of a public participation process should
be:
·  community-based, that is to say that everyone in the whole community/city should be involved;
·  reciprocal, i.e. any potential "consumer of information" should be a producer as well;
·  contr ibution-based, because forums are based on contributions of participants
·  unrestr icted, i.e. anyone can offer his participation
·  accessible and inexpensive, that is to say that the use of the system must be free of charge to everyone;
·  modifiable, because the legislative framework, the planning systems and the software can evolve, and those

evolutions must be taken easily into account.

1.1 From Arnstein ladder to Kingston ladder

The problem of the various degree of involving people in landuse planning is very old. In 1969, Arnstein
proposed the first ladder for public participation with eight steps, manipulation, therapy, informing, consultation,
placation, partnership, power delegation and citizen control. But this ladder was not seen adequate. Sarting from
a previous work made by Weidemann-Femers some years before, Kingston (1998a) has proposed a six-step
ladder (Figure 1) which appears more relevant for our purpose. Among the steps, one can successively find from
bottom to top (the lower steps meaning no real public participation):
·  Public right to know: in this first level phase, the public has only the possibilit y to be aware that some

planning issue could be of interest;
·  Informing the public: here the concerned local authority implements some action plan in order to inform

the people; but the people has no possibilit y to react;
·  Public right to object: here the city-dwellers may say yes or no to a project, but have no possibilit y to react

neither to amend it;
·  Public par ticipation in defining interests, actors and determining agenda: this is the very first level of

participation;
·  Public par ticipation in assessing consequences and recommending solutions: now the public is truly

involved in analysing the impacts of possible decisions and can recommend solutions which can be accepted
to be implemented;

·  Public par ticipation in final decision: this is real participation in the final decision; the decision is not only
made by elected officers (city-councilors for instance), but each citizen can vote whether or not to accept the
plan.
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Public Participation in Final Decision

PP in Assessing Consequences
and Recommending Solutions

Public Right to Object

Informing the Public

Public Right to Know

PP in Defining Interests,
Actors and Determining Agenda

Low level
Participation

Top level
Participation

Figure 1. The public participation ladder according to Kingston 1998 with modifications.

1.2 Nobre ruler

Another way to present the different scales of involving the public in the planning process is given Figure 2
(Nobre, 1999).

Nobre has establi shed four main degrees of community participation: to inform, to consult, to discuss and to
share. Lower levels are one-way procedures as they do not necessary ask for any particular feedback from the
community. On the contrary, higher levels of participation require two-way procedures as they imply capturing
the public’s reactions and feed the decision-making process with such data.

The idea of planning secretly by afar professionals to avoid poli tical or economical local constraints – a common
concept from the sixties – is nowadays completely overcame. In contrast "to inform" (the first level Nobre is
considering) is the minimal proceeding that one organisation must provide to assure any operation©s success,
whether a planning or a marketing operation.

The second participation degree is "to consult". It means not just "to inform" but also to collect from some
representatives© institutions their opinion, by organising public inquiries and discussion encounters. It can be
considered a two-way procedure if and when the planning promoters accept to introduce the inquiries results as
an input in their decision-making process.

"To discuss" is somehow accepting "to share" knowledge, but sharing power decision is clearly the highest
level of community participation. It is a turning point on this subject as well .

Being able to exert citizenship is as important as the wil l of the administrations to improve community
participation to all urban life issues. Some theorists (Nobre 1999) speak about one "educational city" to underline
how urban fabric is a fertile field to innovative social behaviours.

Yet, the useless of the "participation ruler" would not be completed, without crossing it with the "Proceeding
Status" (the way is information provided and what intends to achieve) and the "Decisional Political Profile"
(which power fundaments exerted by what means (See Figure 2)).
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Autocracy

Manipulation Information Delegation Partnership

To consultTo inform To discuss To share

Technocracy Democracy Citizenship

Figure 2. Community Participation Ruler together with the poli tical profile and the proceeding status (Nobre,
1999).

1.3 Lessons Learned in 22 Years of Public Participation (Connor, 1992)

Based on his experiences in more than 200 projects, here are the lessons learned by DM Connor. The following
is an attempt to summarize some key insights into the public participation process1:
·  Understanding of the community is the essential foundation for an effective public participation process. In

too many cases, organizations rush into print and start a "dialogue of the deaf" because they have not taken
the time to develop a systematic appreciation of the people and organizations in the community or region
involved.

·  The level and quality of participation by the public wil l be no better than that of the staff in the proponent's
organization. If publi c participation staff are managed in a top-down, traditional way, they are li kely to
manage the public in the same fashion. Alternatively, participatively-managed staff are likely to work with
the public more interactively since participation is part of the organizational culture. The development of a
relevant public participation poli cy is often part of the pre-work needed before launching a pro-active
program with the organization's external publics.

·  Spend no more that 20% of your resources trying to directly change the minds of the committed opponents
of a valid proposal. Instead, direct your efforts to interest, inform and involve the usually silent majority and
encourage them to deal with those who oppose the proposal.

Descriptive dimensionsType of public
involvement
mechanism

(Vindasius, 1974)
Focus in

scope
Focus in

specificity
Degree of two-way
communications

Level of public
activity required

Agency staff
time

requirements
Informal local
contacts

* *** *** ** **

Mass media
(newspapers, radio,
TV)

*** * * * *

Publications *** ** * * **
Surveys,
questionnaires

** *** * ** **

Workshop * *** *** *** ***
Advisory committees * *** *** *** ***
Public hearings ** * * *** **
Public meetings ** * ** ** **
Public inquiry *** * * ** **
Special task forces * *** *** *** ***
Gaming simulation * *** *** *** ***

Legend : * Low, ** Medium, *** High
Table 1. Types of public involvement, according to Vindasius 1974, quoted by Sarjakoski, 1999)

                                                       
1 In those experiences, apparently no computer tools were involved. My feeling is that even by using computers, those
lessons still remain unchanged as a first approximation, and can be used as a basis for designing computer tools.
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·  Consensus is a noble ideal, but be prepared to settle for informed, visible, majority public support as a more
reali stic and achievable goal. Consensus decision-making and alternative dispute resolution enjoy widespread
interest today; both have a part to play but neither are panaceas. Consensus-building is fundamental to most public
participation programs, but when consensus is establi shed as a norm for group decision-making, everyone is given
a veto. Single interest groups are likely to use it and perhaps abuse it.

·  Social Impact Assessment needs a participative methodology and a focus on co-managing the impacts of a
proposal, whether forseen or not.

·  In designing a public participation program, one secret of success is to try to ensure that every public wins
something, even if it is only recognition.

·  Evaluation is the best way to learn from both your successes and your failures.

Considering those lessons, we can see that the fact of basing public participation on some computer tools, will help a
lot.

1.4 Vindasius classification

In 1974, Vindasius (quoted by Sarjakoski, 1998) proposed a classification of the type of mechanism to involve people
in planning (See Table 1). For each of those types, a sort of scale is given trying to valuate the foci in scope, specificity,
communications and so on.

Past Present
Context Growth

Nationwide economies
Institutional spaces
Urbanisation

Cycles growth/recession
Globalisation
Areas with varied functions
Metropolisation

Pr ior ities Controlled landuse Sustainabil ity
Implementation Quantitative and normative

approaches
Sectorial management

Taylorism

Qualitative approaches

Global management of
complex realities
Task integration

Par ticipation Institutional participation
Formal procedures
Restricted access to
information

Negotiated involvement
Interactivity
Transparency

Information tools Alphanumeric databases
Drawing Mock-ups
Photo-camera

GIS – CAD
Connected databases
Multimedia

Information
Products

Maps
Mock-up
Photos
Text files
Calculation files

Raster and vector maps
Aerial photos
Satellite images
Multimedia integration
Simulation

Communication
Assistance

Paper
Photos – Slides
Video

Data servers
Internet – Intranet
CD ROM

Table 2 Evolution of the environment for public participation (Brun, 1999)

1.5 Towards new tools for public participation

In Switerland (Brun, 1999), until now, there was some very narrow legislative framework for public participation with
very formal procedures such as: design of the project, publi cation, public consultation and decision. And the population
was asked to give its opinion against a finalized project. The consequence was often the occurring of deadlocks,
especiall y in the NIMBY syndrome.

Now, due to several reasons, a negotiated involvemement of citi zens is possible, starting from the early stages of the
land use design. Those processes imply a greater transparency from local authorities and public services: they need to
provide complete and reliable information to citizens.

As a consequences, new computer tools must be implemented to facili tate the debates and citizens' involvements as
ill ustrated in Table 2.
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2 First specifications of an information system for public par ticipation

Now that we have clearer ideas regarding the objectives of a computer system for public participation in urban
planning, it could be possible to elaborate the specifications.

2.1 Roles and actors

According to (Nijkamp and Scholten, 1991), if the type of role for technicians is more or less easy to define, in contrast
for interested citizens is not so easy (Table 3) because their requirements are not very easy to know. Indeed, for some of
them, their objective is to reach their goal, whereas for other, the means look more important than the goals.

Type of role Information
demand

User demand Type of GIS

Information
speciali sts

Raw data Analysis
Flexibilit y

Large
Flexible

Preparers
of poli cy

Raw data and pre-
treated data

(= information)

Analysis
Good Flexibilit y

Compact
Manageable

Policy
decision-makers

Strategic
information

Good accessibilit y
to users;

Weighting and
optimisation

models

“ Small and
beautiful”

Interested citizens Information Good accessibilit y
to users

“ Small and
beautiful”

Table 3. Types of user demand for a GIS” (Nijkamp and Scholten, 1991, p. 17), quoted by Vico-Ottanà (1998).

Regarding computer functional architecture, recently Sarjakoski (1998) presented a general framework (Figure 3). In
essence, this is a support-decision system in which there are a module for public participation and one for political
evaluation. Among the peculiarities, let us mention the importance of images, (i.e. not only aerial photos, but also any
kind of photos, for instance building, and also computer image generated or virtual reality as exempli fied in §7.2.1.

Whereas for some other people (Nyerges et al. 1997), PPGIS (for Public Participation GIS) are new tools that
foreshadow something more important, a new type of computer collaborative system the main characteristics of which
are the following:
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Spatial
planning

Project-
oriented 

collection
of geodata

Public
participation

Political
evaluation

      Network-based
        data service

- 2D/3D spatial data
- 2D/3D planning data
- georeferenced images
- other images
- other documents

Collection
and editing of
geodata by a
planning unit

Acquisition
and

preprocessing
of imagey

Implementation
of the plan

Decision
making

Figure 3. Outline of some of the processes related to spatial planning, including public participation (Sarjakoski 1998).

Level 1: Exploration/communication
suppor t

Level 2: Enhanced
analysis/deliberation suppor t

(1) Group Communication: idea
generation and collection through
anonymous input, exchange and synthesis,
identification of common ideas.
Tools: data/voice transmission, electronic
voting, electronic white boards, discussion
groups, computer conferencing, and public
computer screens.

(5) Process Models: descriptive/
simulative models of physical and
human spatial processes.
Tools: GIS-embedded models,
speciali zed models linked to GIS
visuali zation tools, intelligent agents,
expert systems, knowledge bases.

(2) Information Management: storage,
retrieval, and organization of data.
Tools: spatial and attribute database
management systems.

(6) Advanced Spatial Visuali zation:
virtual realities, multimedia
animations.
Tools: Visualization

(3) Graphic Display: spatial and attribute
data visualization.
Tools: shared and individual computer
displays of maps, charts, tables,
images, and diagrams.

(7) Decision Models: various decision
rules integrating individual and group-
derived evaluation criteria with
alternatives performance data.
Tools: Multi-criteria decision support
techniques.

(4) Spatial Analysis: basic analytical
functions
Tools: proximity, buffering, overlay,
data nanalysis, data mining

8) Structured Group Process:
facilit ated/structured group interaction,
brainstorming.
Tools: automated Delphi, nominal
group technique, electronic
brainstorming.

Table 4. Functional capabilities for PPGIS (adopted from Nyerges et al. 1997).

·  Role of participants - innovation/creation,
·  Diversity of views, managing contradictions inconsistencies,
·  Output dedicated to public,
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·  E-mail, archives, real-time analysis,
·  Handling plan history and alternatives.

So, two levels of systems can be defined. The first level can be defined as a support for exploration and communication
between the actors, and more precisely with the citizens, whereas the second level should be more dedicated for
enhancing analysis and deliberation between actors. For detail s see Table 4 where in addition some examples of
computer tools are li sted.

2.2 Towards new visualisation{ XE " visualisation" } systems

Among new visuali sation systems, there is virtual realit y which deserves a very important section (§3) in this paper. But
the cartography of citi zen's opinions is also something important. One key-idea is to use some hypermap techniques to
organize those opinions. According to Shiffer (1999)2, we need:

·  to recollect the past, by using some annotation mechanism for regrouping what was said, what was done, or
what a place was li ke, etc. However, the lack of documentation or data to support this can lead to inconsistent
individual memories. In addition, resulting arguments can dominate a discussion and shift the focus of a meeting
from the matters at hand.

·  to describe the present with some navigational aids; it is necessary to familiarize participants with an issue or
area being discussed so that everyone can work from a common base of knowledge. The juxtaposition of media
(maps, photos, thematic data, etc.) can strengthen a collective understanding of the various characteristics of a
given site or issue. But the lack of access and (more recently) filtering for this information can handicap the
description.

·  to speculate about the future by using some representational aids (per instance virtual reality); the extrapolation
of measurable phenomena from past experience and application to the future using informal mental models perhaps
more formalized using computer-based analysis tools. But the existing mathematical analysis tools are traditionall y
limited by speed diff iculties and abstract output.

So, storing annotations can be done geographicall y, chronologicall y, by association, by relevance, especiall y by using
"post-it notes". Of course, annotation types can vary from.

·  Simple Graphical Marks (such as lines, circles, dots, etc.),
·  Video Sketching (graphical "what if"),
·  Textual Annotation (flexible, low storage/bandwidth),
·  Audio Annotation (fast, can be awkward),
·  Video Annotation (expressive, compell ing, storage/representation concerns),
·  Building Blocks or mockups (simple, need more connection to digital representation).

3 Vir tual Reali ty for Public Par ticipation

As presented in §7.2.1, several kinds of visuali sation systems can be used for public participation, especially based on
virtual reality. Taking the Verbree et al. (1998, 1999) presentations, we can think of
·  workbench systems
·  cave systems.

Both systems are supposing that a complete 3D model of the city is already existing, that a special equipped room is
also existing, and that the citizens are provided some head-mounted displays or special glasses. More precisely, two
models must exist, the present city, and the planned city.

For urban planning, an ideal Virtual Reality system can give the citizen the impression that he is present both in the
actual and the planned environment. First of all it is necessary to fill the space as much as possible with the reali stic
representation of a model of the study area. With works developing the infrastructure this is often a combination
between the existing reality and the new situation. This image has to be created from the model in the same time, which
corresponds with the change of viewpoint (real time rendering). This requirement sets up conditions for the hardware
and software to be used as well as for the modeling itself.
The most affordable system is the screen of the PC as ‘window’ to virtual realit y. The user himself is not present in the
system, but it is possible to present an image of the first-person on the screen. By offering nearly simultaneously an
image for the left and the right eye through shutter glasses, the brains are capable to reconstruct a 3D-image. This
Window-on-the-World can be replaced by a projection on a screen from underneath a table, as on the Vir tual

                                                       
2 See http://yerkes.mit.edu/shiffer/MMGIS/Title.html for details and animation.
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Workbench (Figure 4) or by a projection on a large cylindrical screen (Theatre VR). The user of the system is still not
reall y present in the projected world, but because of the large viewpoint the view becomes much better. In order to
obtain a good stereoscopic representation a refresh-rate of 2 x 30 per second is necessary. This is only possible with
speciall y designed graphical hardware. This also holds for the Cave (Figure 5). Different from the other earlier
presented forms of Virtual Realit y, the Cave gives users the opportunity to be actuall y present in a virtual world. This
world can be typicall y created in a space of around 3 ́  3 ́  3 metres, in which on three walls (in front, on the left and on
the right) and on the floor a multiple projection takes place. Also in this case use is made of ‘shutter glasses’ to evoke a
3D-image. Similar to the already mentioned systems several spectators have the possibilit y to be present. A part of the
real world stays visible and manageable.

Figure 4. Virtual Workbench © http://www-graphics.stanford.edu/projects/RWB/

Figure 5. A CAVE for virtual reality from the MechDyne Company ©
http://www.mechdyne.com/surround_screen_VR.html

For an interesting panorama, please refer also to Dodge et al. (1998). One other possibilit y is stil l to use non-immersive
virtual reality technique, as given for instance in Figure 6 for Los Angeles, Cali fornia.

 As an example, let me very rapidly presenting the CommunityWorks software (Figure 7) (Refer URISA*** ). This
product is a place-based decision support system for community planning and design decision-making. Geographic
Information System (GIS), 3D visualization and simulation technologies have been integrated in a system designed to
be customized by each community. CommunityWorks provides an interactive, realtime multi-dimensional environment
in which citizens and professionals can reach consensus on goals, objectives/ poli cies, and design the future of their
community. Citizens, planners, designers, and public officials wil l operate in a virtual world in realtime, and will have
the ability to propose poli cies, formulate and design alternative scenarios. Over time, they can see how these changes
impact their environment physically, fiscall y and sociall y. For a similar example of another company, see also
http://www.multigen-paradigm.com.



10

Figure 6 : Virtual LA produced by William Jepson and colleagues in Urban Simulation Team. Source :
http://www.aud.ucla.edu/~bill/UST.html

Figure 7. Example of project visuali sation from CommunityWorks (Source:
http://www.simcenter.org/Projects/CPSP/CommunityWorks/communityworks.html)
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4 Examples of information system for public par ticipation

To conclude this paper on information system for public participation, let us present two examples, the first one in the
Twin Cities (Minnesota, USA), the second in Idaho based on a Spatial Understanding and Decision Support System,
and the last one in UK.

4.1 Public Participation in the Twin Cities (Craig 1998)

In Minnesota, USA, both Minneapolis and St Paul (named the Twin Cities) require input from citizens on any planning
process. For instance, St Paul has divided itself into 17 districts for citizen participation, each of them averaging 16,000
people. Any planning activity must go through a district council before it can be taken up by the city. But Minneapolis
has initiated its Neighborhood Revitalization Program, the goals of which are to reorganize the building neighborhood,
to create a sense a community and to increase the collaboration. This process involves six steps:

·  Develop a participation agreement that spells out how to proceed.
·  Build a diverse citizen par ticipation{ XE "citizen participation" } effor t. A Neighborhood Revitali zation Program

steering committee reaches out to the community to learn about issues, needs, and opportunities.
·  Draft a plan. This should address top issues in the neighborhood with clearly defined objectives.
·  Review and approve the plan at the neighborhood level.
·  Submit the plan to government for review, approval, and funding.
·  Implement the Plan, that is to say “T he neighborhood organization staff and resident volunteers help carry out,

monitor and revise the plan as it is implemented. Cooperation with government staff, nonprofit organizations and
the private sector ensures successful and timely implementation of the Neighborhood Action Plan” .

In this process, one of the key-issue was the creation of a web site (http://www.freenet.msp.mn.us/org/dmna/ including
the following characteristics:
·  Hot Topics (e.g., major change in membership rules, or copy of new Minneapolis Plan for comment),
·  Official Documents (e.g., bylaws, copies of all correspondence),
·  Board Meetings (director names with email l inks, meeting minutes),
·  Neighborhood Revitalization Program detail s (e.g., official agreement, survey results, meeting minutes),
·  Information about the neighborhood (e.g., Census data, address and other detail s for all residential buildings,

politi cal representatives with email l inks, skyway map and hours, business directory),
·  Links to Local Media Stories (e.g., construction noise violations, downtown as a place to li ve, skyway system),
·  Links to Related Local Sites (e.g., bus schedule, local government sites and publications, activity guides, Greater

Minneapolis Convention and Visitors Association),
·  Links to National Sites (e.g., International Downtown Association, Project for Public Spaces, National League of

Cities).

4.2. Overview of SUDSS Capabili ties (Jankowski 1998)

Nyerges et al. (1997) analyzing various scenarios of public decision problems suggested that GIS-enabled public
participation process involves three phases, (i) exploration of data to clarify issues, (ii) establi shing a set of decision
objectives, (iii) evaluation of feasible options of land use planning.

These phases can be supported with tools classified at two levels of functional capabili ties (see Table 3). Both levels
can be treated as building blocks of PPGIS in the sense that level 2 would not work without level 1, but level 1 could
stand alone.

The goal of developing Spatial Understanding and Decision Support System (SUDSS) was to allow participation in the
decision making process from different locations and at different times (distributed space and time). Several strategies
for a design of SUDSS were considered. All strategies relied on the integration of GIS and decision support tools with
the Internet infrastructure. See Figure 8.
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Spatial Understanding
and 

Decision Support System

INTERNET

Data Security Module
- verify user identity
- verify user status
- validates user input

Communication Module
- WWW server
- mail server
- news server

Data Management Module
- gets user data
- distributes projects
- calculates results
- stores results

1 - Exploration
- gets data from the server
- when user is ready, 
   submit new project

2 - Evaluation
 - gets all projects 
   from the server

3 - Voting
- sends user's vote
  to the server

4 - Getting results
- gets voting results
  from the server

Figure 8. Server-client architecture of SUDSS for distributed public participation (from Jankowski, 1998)

The software is based on server-client architecture (See Laurini 2001, Chapter 10). The server component, working
under the Windows NT operating system, assumes the database management tasks. The client (user) component is a
stand-alone application which communicates with the database on the server. The data exchange between SUDSS client
software and the SUDSS server is solely based on the TCP/IP protocol. See Figures 9 and 10 for copies of some user
interfaces.

Figure  Main user interface window of SUDSS with tool buttons (from Jankowski, 1998). Published with permission.
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Figure 10. Working in the evaluation window the user can select evaluation criteria (lower left), assign criterion
weights to the selected evaluation criteria (upper right), select alternative landuse plans for evaluation, (lower right),
and view the evaluation results (upper right). The names alternative and proposition are synonymous and represent
landuse plans (From Jankowski 1998). Published with permission.

4.3 Virtual Slaithwaite (From Kingston 1998b)

At the University of Leeds, UK, an interesting planning exercise was performed in liaison with the vil lage of
Slaithwaite.

Consultations with Kirklees Metropoli tan Council (KMC) Environment Unit revealed that a Planning for Real (PFR)
exercise was being planned for early June 1998 in the village of Slaithwaite by Colne Valley Trust (CVT), a local
community action group. PFR is an idea developed as a means of getting local people more closely involved in local
planning decisions through active participation and interaction with large scale models of the area in question. The
Slaithwaite PFR exercise was co-ordinated for the CVT by planning consultants and part funded by the local council. A
1:1000 scale three dimensional model of a 2km2 area of the Slaithwaite vil lage and valley was constructed by the CVT
and planning consultants with the help of local school children. This was used as a focus for local discussion about
planning issues within Slaithwaite. Local people were invited to register their views about particular issues by placing
flags with written comments on to appropriate locations on the model. The results of this exercise were then collated by
the consultants NIF, and are then subsequently fed back into the planning process through appropriate poli cy documents
and plan formulation mechanisms.

The Slaithwaite PFR exercise provided this research project with an ideal opportunity to develop, pilot and live test a
simple VDME that mirrored the functionality of the physical PFR model. This was called "Virtual Slaithwaite" and can
stil l be used on the WWW at: http://www.ccg.leeds.ac.uk/slaithwaite/. The virtual version of the exercise was launched
on the web along side the physical PFR model at a local vil lage event organised and run by CVT. Six networked were
available throughout the event for public use.

The design of the system revolves around a Java map application that allows the user to perform simple spatial query
and attribute input operations (see Figure 11). Using this Java map applet, users can view a map of Slaithwaite, perform
zoom and pan operations to assist in visualisation and navigation, ask such questions as "what is this building?" and
"what is this road?" (spatial query) and then make suggestions about specific features identified from the map (attribute
input). All user input is stored in the web access logs for future analysis and feedback into the planning process. In this
manner a community database can be created, representing the range of views and feeling about planning issues in the
locale. The "Virtual Slaithwaite" web page is still available online after the PFR event and is stil l gathering responses
from local people, as well as generating interest from further afield.
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Figure 11. Example of
virtual decision making in
urban planning as a case
study at the University of
Leeds (Kingston, 1998b,

http://www.ccg.leeds.ac.u
k/slaitwaite/). Published

with permission.

4.4 Decision Support via the World Wide Web (From Kingston 1998b)

By providing access to appropriate data, spatial planning models and GIS via user-friendly web browsers the WWW
has the potential to develop into a flexible medium for enhanced public involvement in the planning process. Several
web based systems can now be found on-line but the majority of these tend to be demonstration systems using sample
data which are not necessarily problem specific and are therefore of lit tle interests to the majority of the public. Many of
these systems merely provide information in a uni-directional form such as listing planning applications and publishing
development plans. In the UK, Devon County Council ’s Structure Plan was put on-line providing access to documents
outlining the Council ’s strategic poli cies and proposals. Details on how to object to the proposals and the times, dates
and places of meeting were also provided. But, the system lacked any abil ity for the public to interact with the plan by
populating the system with their own information, ideas or objections. Visit Devon County Council ’s Structure Plan
web pages for detail s: http://www.devon-cc.gov.uk/structur/.

5. Argumaps (Rinner 1999)

Recently, Rinner (1999) has proposed a new concept named Argumaps (Argumentation Maps) which is based on
argumentation and hypermaps (Laurini 2001, Chapter 5).

Participants of spatial planning discussions refer verbally to geographic objects. For example, an argument supporting a
new industrial zone refers to the appropriate map location. An argument against the construction of a new highway
refers to the distance between the planned route and a housing area. So, Rinner has proposed an expli cit linkage
between online maps and discussion contributions for being used in a World-Wide Web-based support systems for
Collaborative Spatial Decision-Making.

The representation and storage of geo-referenced arguments in Argumaps would advance the level of integration and
utility of electronic discussion forums and digital plans. Argumaps will provide graphical tools for visualizing geo-
referenced contributions and for interactively following links between arguments and map objects. Thus, users involved
in public planning debates have a navigable cartographic "index" to a discussion that enables them to explore spatial
structures in the arguments.
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In addition, functions for querying and analyzing geo-argumentative relations and for facilitating the submission of
constructive contributions will be available. The quality of planning discussions will benefit from an improved retrieval
and use of available documents.

Figure 12. Argumap exploration with Descartes (Rinner 1999). Published with permission.
In a prototype designed and implemented by Rinner, the Descartes system (http://allanon.gmd.de/and/java/iris/) is used
for producing intell igent, interactive maps for the visual exploration of geo-referenced statistical data. The client/server
system (See Laurini 2001, Chapter 10) rests upon a knowledge-base with rules for cartographic design and builds maps
according to the characteristics of the thematic data at hand. The user can change the map display interactively, e.g. by
manipulating the colour scale for data values or by modifying the default classification. Visual exploration of data sets
means a lot of "playing" with the map display, to find peculiarities in spatial structures.

         (b)
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Figure 13. Navigation session with Descartes (Rinner 1999). (a) by pin-pointing arguments. (b) with flags. Published
with permission
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Figure 14. Argumaps with smileys.

Aggregated data about a plan-related discussion can be visualized by Descartes like any geo-referenced data set. The
Figure 13 shows the distribution of the difference in number of pro arguments minus contra arguments per geographic
object, assuming that the map features were planning areas, linked to contributions of discussion participants. Two
modes of locating the arguments are shown, by pin-pointing (Figure 13a) or with flags (Figure 13b). In conjunction
with the colour scale, the map enables the viewer to capture immediately what regions have been more (red/dark grey)
or less (green/light grey) disputed than the white reference area, and which area has been most contradicted.

In Descartes, it is possible to save an interactive map visuali zation as a stand-alone Java applet. This is interesting if an
exploration session precedes participation when preparing a selective contribution. Such an interactive map can easil y
be included in an HTML message sent to the discussion forum, in order to underline a statement of the author.

This system can easily be extended to store vocal arguments.

Figure 14 exemplified another possibilit y with smileys.
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6. Conclusions

As described in this paper, modern technologies allow to radicall y change the nature of public participation to decision
regarding urban planning. Only a few examples were given giving an hint of what will be possible in the future.
Exchanging experiences between countries wil l be very fructful, for instance under the aegis of association such as the
International Association for Public Participation (IAP2), whose goals (www.iap2.com) are as follows:
·  Serve the learning needs of members through events, publications and communication technology;
·  Advocate for public participation throughout the world;
·  Promote a results-oriented research agenda and use research to support educational and advocacy goals; and
·  Provide technical assistance to improve public participation.

For the future, some are forecasting the apparition of a new kind of citizen, named cyber-citizens, or sometimes cyber-
spatial citizens, who will be citizens using new information technologies to act as real citizens, especiall y in connecting
with authorities.

To get more information about this increasingly important practice, please contact also the forum
ppgisforum@spatial.maine.edu. See also the proceedings of the International Conference on Public Participation and
Information Technologies Lisbon, 20 - 22 October 1999 ( http://www.citidep.pt/icppit99/).
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