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Introduction

Previous research has demonstrated that geographical information systems (GIS) are of use to collaborative spatial decision-making (Golay, 1995). Applications of GIS to conflict resolution in the urban planning context are among such examples. Many spatial decision support systems (SDSS) have been developed in this context (e.g., Carver, 1991), with aims to: (i) provide spatial and/or non-spatial information for decision-makers; (ii) deduce consequences of a spatial and/or non-spatial decision; and (iii) present results from the analysis geographically. It has been argued that these information systems contribute to the resolution of conflicting spatial interests by helping decision-makers to rationalise their decisions (Shiffer, 1995).

Nevertheless, the earlier SDSS, which usually employ statistical or operational research (OR) models for its spatial analysis, are bound to the classic “rigor-relevance” debate. As Schön (1987) argues, problems modelled on the high ground tend to be relatively unimportant according to prevailing standards of rigor; but important problems are necessarily subject to non-rigorous inquiry. The relatively limited extent to which these earlier systems have so far been applied to real situations may support the claim. In response to the argument, there was a counter movement to the traditional approach in the OR community. Problem structuring methods, which aim to enrich and inform collective judgement by its extension of rationality for the partial structuring of complexity and uncertainty (Rosenhead, 1989), are examples of such attempts. The value of this alternative approach is claimed by Howard (1994), who argues that the possibility of a conflict resolution largely relies on the way in which people formulate the situation in conflict. With this view, Horita (1996) proposed a methodology for incorporating problem structuring methods into SDSS. The objective of this study is to realise the methodology in the context of a real spatial conflict by developing an information system specially designed for this purpose.

The information system, termed Co-ordinator for Rational Arguments on Neighbourhood Environment (CRANE), was applied to a local conflict over the construction of a community learning centre in London. An outline of the system design, its implementation and results of the case study are provided in this extended abstract.

Design Principles and Functions of CRANE

CRANE was developed as a communication tool for promoting spatial conflict resolution in local communities. It was programmed as application software of Smallworld GIS that runs under the UNIX X-windows environment (Smallworldwide Ltd, 1994). The objective of the system is twofold: to inform users of how other people regard a situation in conflict; and to help them to make decisions in consideration of others’ views. It is ideally to be used by the public so as to stimulate policy discourse on a local issue that causes a conflict. The ultimate goal of the system is to promote public participation of those who remain uninvolved in the traditional community settings such as public meetings and consultation.
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For this orientation, CRANE was designed to represent a conflict based on the way in which people view the conflict. It handles two kinds of data as inputs. First, background information of a conflict, such as actors involved, possible scenarios of the conflict, and geographical data of the relevant area, is pre-constructed by a system administrator. Second, the system stores natural language arguments that users make in relation to the background information. These inputs are structured and presented using three different representation methods: geographical, strategic and argumentative (Figure 1).

[image: image4.wmf]Relationship:

optional one-to-many

one-to-many

many-to-many

Actor

Option

Unilateral

Improvement

Scenario

Argument

Spatial Object 1

Spatial Object 2

.....


First, the geographical map window ((a) in Figure 1) achieves the geographical representation of a community conflict. It contains basic information about spatial objects in the study area and information about the relevance of each spatial object to the conflict. Its sub-windows can present images with different scales such as a CAD drawing ((b) in Figure 1). This is claimed to be of use when the conflict displays the geographical dimension; for example, when the issues concern “where a facility should (not) be built” or “what area would be affected by the project.” Moreover, users can learn how each spatial object relates to the context of a conflict by exploring links created between the geographical map window and the strategic map window. Since the strategic map window is also linked with the argumentative representation, users can easily investigate what arguments a spatial object triggered. CRANE is also capable of any conventional GIS analysis such as spatial query and thematic mapping, inheriting it from its peer development tools.

Second, the strategic map window ((c) in Figure 1) adopts drama theory (Howard et al., 1993), a problem structuring method originating from game theory, in the representation of a conflict. A strategic map consists of possible scenarios and unilateral improvements (UIs), i.e., actors’ preferred moves that transform one scenario to another. From the strategic map, users can learn what position each actor stands for and what scenario could ultimately result according to each actor’s options and preference. Each scenario or UI may have links with relevant spatial objects in the geographical map. The data model describing these relationships is shown in Figure 2. Links are made visible when objects in either of the two windows are selected: when a spatial object is selected in the geographical map window, relevant scenario(s) and/or UI(s) are highlighted in the strategic map; similarly, when a scenario or a UI is selected, relevant spatial objects are highlighted.


Third, the argumentative representation is concerned with the contents and structure of arguments that users make on the plausibility and legitimacy of scenarios or UIs in the strategic map. An argumentation model developed in this study provides a way of ‘folding’ and ‘unfolding’ arguments. The ‘unfolded’ form of an argument refers to its contents and the relationship among arguments ((d) in Figure 1). Since all arguments are to be made either as comments on the strategic map or as responses to existing arguments, arguments are represented in relation to their peer scenario or UI. Selecting a scenario or UI in the strategic map brings up a tree-structured list of arguments branching from the selected object. Since the links between the geographical map and the strategic map are bilateral, selecting a geographical object results in the same effect. On the other hand, the ‘folded’ form of arguments appears in the strategic map. Differing widths of the lines representing scenarios and UIs correspond to the differences in how they are grounded (i.e., supported, challenged, etc.) by arguments. This provides the information about what scenario or UI is considered to be more plausible or legitimate than others. Guided by these two forms of arguments, users may explore others’ views of a conflict and post their own arguments as a response to the existing data.

These three methods complement one another, providing as a whole a comprehensive picture of a situation in conflict. In other words, users are given three different gateways through which they can go into details of the conflict. Using any of these gateways, they can efficiently approach to the issue with which they are most concerned. These functions are designed to help users to keep track of the general context of a conflict, by informing them of how each sub-issue is linked to others.

Application of CRANE to a Conflict over the Construction of a Community Learning Centre at Gospel Oak, London

CRANE was applied to a real community conflict that was caused by an urban regeneration scheme in Gospel Oak, London. The project was to construct a new learning centre that included the extension of a library, extra flats for complementing the financing of the project, and the closure of a footpath that had been used for a short-cut. The local communities expressed their concerns about the project, on the ground that they could not afford extra flats since the area was already over-populated. The learning centre itself, however, was supported by some local residents who lacked educational resources for their children. In response to the conflict in the community, the local council, which was co-ordinating the project, held a public consultation. Displaying its geographical dimension, public views of the conflict were considered to be handled with CRANE. The system was thus introduced into the public consultation scheme.

In collaboration with the local council, a database of the background information about the project was established. The information included: the geographical data (the map data in the project area and the CAD images of the proposed learning centre); and the contextual data (possible scenarios, involved actors, their positions and pre-made arguments for and against projects). The computer terminal connected with CRANE was placed in the public consultation, which took place in the public library of the community. The system was run via the Internet with a dial-up connection and an X-window emulator, and the background information was first presented to the public. Local residents who attended the consultation could explore the background information and then make comments on it. They could either put their arguments directly into the system or complete a written questionnaire, whose contents were immediately transferred to the system by the administrator. As a result, a ‘map’ of the public views of the project was established through the process of the public consultation. The resulting outlook of the ‘map’ is the one that is shown in Figure 1. This resource could be used not only for the briefing of the consultation process, but also for further discussions in the public meetings.

Conclusions

This study has demonstrated that it is technically feasible to use SDSS as a medium for policy discourse in resolving a spatial conflict. It has also been shown that problem structuring methods can be incorporated into the framework of SDSS, which may result in the enhancement of its applicability to the real world context. The results of the case study show that people’s views expressed in the consultation process can be transformed to useful public resources with the use of CRANE. Further development in the system design and refinement in the implementation, such as the adoption of the WWW protocol and alternative forms of public consultation, are the subjects of future research.
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Figure � SEQ Figure \* ARABIC �1�. A snapshot of CRANE: (a) the map in the project area; (b) a CAD image of the proposal; (c) the strategic map of the conflict; (d) a tree-structured list of arguments made on scenarios or UIs in the strategic map.
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Figure � SEQ Figure \* ARABIC �2�. Data model of CRANE: spatial objects appear in the geographical map window, while other objects in the data model appear in the strategic map.
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