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Abstract

Strategic land use issues are typically complex and non-routine decision problems that require consideration
of several, and often conflicting, viewpoints, objectives and possible solution strategies. Although GIS can
provide important capabilities for manipulating and displaying spaual data, they lack the capabilities required
to assist muluple decision makers to craft consensual land development strategies. Interest has grown in
recent vears in addressing this shortcoming by coupling GIS with the subjective evaluation and mulu-
participant capabilities of multi-criteria analysis (MCA) techniques.

This thesis presents a methodology based on integrating selected GIS and MCA funcuonality withun a Spaual
Decision Support System (SDSS) that is designed for land use and tounsm planning in small island states
(SIS). Tourism has become an increasingly important economic acuvity in many tropical SIS that, in the
absence of careful and widely-considered planning, can contnbute to uncoordinated and contflict-laden
patterns of land use and resource utilisation. Based on a conceptualisation of the linkages between land use
planning and tourism planning in SIS, a mulu-partcipant SDSS is developed for the task of identifying
potential locations for tourist accommodation and evaluating the suitability of these sites according to
differenually weighted evaluation criteria. A small sample of participants with diverse interests in land use
and tounsm planning issues apply this tool to a specific case study in West Bay District of Grand Cayman,
British West Indies. The results of the case study and past hac extensions of this research are presented with
particular attention given to the degree of consensus in the participants’ site rankings and the robustness of
the results relative to changes in critena weights and MCA method. Several suggestions for future research

are otfered based on the case study findings.
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Chapter One

INTRODUCTION

Geographic Information Systems (GIS) are routinely used as tools for organising, manipulating, and
displaying spatial data pertinent to muny local and regional planning activites. The substantial human,
technical, and financial investments that these systems demuand is justified most frequently with reference to
improved access to critical data, greater efficiency in performing both standard and specialised tasks, and
enhanced analytical capabilities.  Collecuvely; these benefits are assumed or asserted to lead 1o improved
decision-making capacity within the planning arena.

Experience to date suggests that the contnbutions of commercial GIS to the strategic level of decision-
muaking appear to be modest, relative to their costs in ume, commitment and capital outlay. However, recent
advances in the technology suggest that greater modulanzation of software and advancements in ease-of-use
will allow retums on investment to be realised more expeditiously and with greater end-use uulity. In
response to the difficulties that many non-expert computer users have expenenced in operating monolithic
GIS software packages, customised spaual decision support systems (SDSS) have been developed to provide
casy-to-use spattal analysis and information management capabilities suitable for specialised problem
contexts or domains. As their name suggests, these systemns are designed to supparr decision-makers in
applying computer information processing capabilities in concert with their own judgement to the resolution

of difficult problems.

A mujor weakness of almost all GIS and SDSS development to date has been the focus on supporting a
single decision-making perspective. Strategic-level planning issues are typically complex, poorly-defined, and
involve a number of individuals or groups of varying authority and viewpoints in the decision-making
process. Consequently, resolution of these issues involves exploration and evaluation of several, often

contlicting, possible solution strategies in light of multiple objecuves and multiple perspectives.

This thesis describes the development and applicaton of a GIS-based mulu-participant approach to
strategic-level planning decision making. The technical and substantive aspects of this approach focus upon
the construction of a mult-participant spaual decision support system (MP-SDSS) that integrates selected
GIS funcuonality with mult-criteria analysis (MCA) methods to allow planning participants to identfy
feasible sites for specific land use activities and to evaluate the suitability of these alternatives according to

diverse, and inherently subjective, judgement critena.



The approach to multi-participant decision-making (MPDM) is examined with respect to a parucularly
challenging problem domuin, namely; strategic-level land use and tourism development planning in tropical
small island states (SIS) characteristic of the Canbbean region and the Pacific and the Indian Oceans.
International tourism has become, especially in the jet age, an increasingly vital component of the economies
of many of these nations. However, the impacts of tourism development can also have significant and often
deletenious implicauons for host populations, the natural environment, and land use and acuvity patterns.
Many of these impacts are highly localised and give rise to contflict between and within different interests in
insular and, typically, post-colonial socteties. It is argued in this thesis that careful and broadly-considered
strategic planning strategies can reduce, if not eliminate, conflict over land development and contnbute to
the well-being of the host population, natural systems, and the tourism sector alike. Further, it is suggested
that the MP-SDSS approach discussed in the following chapters provides a mechanism for explonng
potential conflicts in a proacuve manner and for generating consensual or compromise-based development
strategies that allow vaned participants to artculate their own development visions for land use in their

country.

1.1 Rationale for the Thesis

A broad range of information technology applications have been developed to address land use planning
issues such as development permit tracking, population projections, site design, and transportation
management, among others (Maguire and Dangermond, 1991). Similarly, various aspects of the tourism
sector employ information systems to set airline schedules, manage tours, forecast visitor armval numbers,
and so on (Poon, 1993). Thus thesis focuses specifically on the application of spatial information technology,
which is designed to manipulate and display geographically-referenced data, to the intersection of strategic
land use planning and land use-related tounsm planning activities. Hence, the thesis does not directly
examine planning practices or insututional arrangements for land management in SIS, nor does 1t deal with

elements of tounism planning such as promotional/ marketing strategies or tourist facility” site design.

Instead, tounsm is regarded as one component of the broader land use system that imposes differenual costs
and benefits on its natural and human surroundings, while also being affected by complementary and
conflicting land uses and acuviues. The SIS context warrants particular attenuon since the differenual
combinations of a small population base, few viable economic altematives, fragile ecosystem, restricted
developable land area, and frequent concentration of tourism development along beachfronts or near air and

cruise ship gateways, tend to amplify the general impacts of land use planning and development.

The ability of Governments to use strategic land use planning to direct and co-ordinate the location of

different types of tourism developments relauve to required infrastructure, attractions, and complementary

(3]



land uses allows potential conflicts to be identified and possible solution strategies to be crafted pror 0
development occurring rather than ex past-facdo (Green, 1995, 96). This is particularly important in light of
the challenges of increasing competitiveness in the global tourism marketplace, the desire to improve the
welfare of SIS citizenry, and a growing recognition mn most SIS that the economic success of the tourism
sector is highly correlated to local social and ecological well-being. Although the majority of land investment
and development decisions are made by individuals and pnvate firms in most SIS, it is the public planning
process that provides the framework for regulating these decisions and mediating between contradictory

land use proposals.

The strategic planning decisions relevant to this thesis revolve primanly around issues of form (what type(s)
of development should be considered for the area(s) under study?), location (where should different types of
tourism land uses be sited?), and, to a lesser extent, time (what locations should be developed before
others?). These issues are interrelated, not always easily-defined, and are often fraught with considerable

uncertainties. To consider these issues properly, three needs are apparent.

First, broad participation is required in the strategic land use decision-making process if possible conflicts
and opportunities are to be idenufied pro-actively. Representatives of various Government agencies, Non
Government Organisations (NGO), private sector firms, and members of the local population each have
specialised expertise or interests that cause them to respond to the above questions differently. As a result,
the decision-making forum is characterised by debate and negotiation concerning the ments of multple,

sometimes conflicting, “visions™ of the furure.

Second, extensive and diverse databases pertaining to thus broad spectrum of interests are required to
facilitate the progressive redefinition and clanfication of planning issues, the generation of alternative
development futures, and investigation of the ments of these altermatives. Digital, or muachine-readable,
spatial information is of particular importance in these processes in order 1o assess the suitability of different

areas for specific types of land uses and activities in a timely manner.

Third, spaual information tools appropriate to the SIS planning context are required to facilitate the
integration, manipulation, analysis, and communication of data relevant to the various planning participants.
To support effective decision-muaking in the SIS planning process, these tools must be designed expressly for
use in mult-participant setungs. Hence, they must: a) be equally relevant to and usable by individuals with
expert and non-expert computer skills, b) support plurality in decision-muaking perspectives by permitting
construction of several feasible development futures for an area, ¢) support recursive decision-making
processes whereby problem definitions and solution strategies can be refined progressively, d) provide

mechanisms to evaluate these altematives according to the viewpoints of different participants, ) investigate

(Y]



trade-offs and compaubility with the overall land use pattern, and f) offer methods to assist in the building of

consensual or compromise-based development strategies.

Recognition of the need for mulu-participant spatial information systems with these capabilities is growing,
athough few examples can be found in the literature of such systems for strategic-level land use onented
tourism planning, especially in developing countries. However, there are several complementary bodies of
research in a number of related application areas that this thesis builds upon. For example, a relauvely large
body of applied research has been amassed conceming the use of GIS in land use planning and suitability
analysis in which geographically-referenced data are utilised to idenufy feasible sites, routes, or regions for
specific land uses or acuvities (see, for example, Davidson et al, 1994; Diamond and Wnght, 1988). In
comparison, few cases can be found in the tounsm literature of spaual information technology use for
planning or tourism resource assessment (Bowd et al, 1994). MCA methods have been applied frequently to
the problem of evaluating feasible land use strategies according to various aspects of land use planning,
including instances where tourism actvities are of importance (Malczewsk et al, 1997; Bodimi and Giavelli,
1992; Massam, 1991). Until recently, there has been few instances where the capability of GIS to produce
“short lists” of feasible locations for specific land uses based on extensive data muanipulation and
interrogaton has been coupled with the capacity for MCA techniques to facilitate the subjective evaluauon
of these altenauves. However, as the complementary nature of the strengths and weaknesses of GIS and
MCA has grown to be more widely appreciated, more efforts have been made to integrate the two fields of

research (Jankowsk, 1995; Giaoutzi and Nyjkamp, 1993; Pereira and Duckstein. 1993; Carver, 1991).

Efforts to extend GIS and SDSS to support multi-participant strategic land management and planning are
sull embryonic in their development and are proceeding along several interrelated paths. Some researchers
have demonstrated the potential to modify commercial GIS software 1o accommodate several user
perspectives (Brown et al, 1994) or to link commercial GIS with MCA and group consensus maximisation
techniques (Malczewski, 1996). Another area of focus is on the technical challenges of facilitating
collaborative GIS group work among individuals who are located at dispersed sites (Jones et al, 1997;
Armstrong, 1994). Others have drawn upon the field of group decision support systems (GDSS) and
concentrate on providing spaual decision support for group decision-making within a commuttee or meeting

room context (Jankowski et al, 1997).

This latter body of research that has evolved into group spatial decision support systems (GSDSS or SDSS-
G) for meeting room serttings is of particular interest since it is tailored for the strategic level of decision-
making. However, while these systems can make useful contnbutions to some aspects of mulu-interest
decision-making, it is suggested in this thesis that a less centralised approach to decision support is more
approprate to the SIS land use and tounsm planning context. Specifically, an approach for facilitating



broad-based participation in decision-making while also being more closely aligned with the financial,
technical, and human resources of SIS is advocated. Such an approach is developed in this thesis and
applied 1o a case study of mult-party tourism planning in the Cayman Islands, Briush West Indies.

1.2 Research Issues and Objectives

Several gaps can be discemed in the literature conceming spaual decision support technology and the
practical application of related tools to strategic land use planning in general and land use and tounsm
plinning in SIS in particular. This thesis seeks to address these research needs by focusing on the
contributions that mulu-participant SDSS, based on an integraton of GIS and MCA funcuonaliry, can bring
to the strategic level of land planning and decision-making in SIS. with a specific emphasis on tourism-

related development.

Despite the voluminous literature concerning the use of GIS and SDSS for practical planning issues,
understanding of how they can contribute to higher-order decision-making in land development planning
remains limited. In pan, this is due to the commercial GIS industry concentrating development on the
tangible and technology-onented problems of handling larger quantities of diverse types of data in shorter
periods of ume. While it is presumed that the benefits of these enhancements will “tnckle-up” to higher-
level decision-mukers in the form of higher quality “products™ (e.g. maps, tabular reports, automated
procedures) and consequently lead to better quality decisions, inforrmtion specialists with few, if any,
strategic decision-making responsibilities appear to the main beneficiaries in practice (Campbell, 1991, 264).

Unul recently, most applications of GIS and SDSS were based on an inadequate appreciauon of the nature
of the strategic-level decision-making process and how information technology can, and should, be of
assistance.  This has been reflected in the frequent assumption that information provided by GIS and SDSS
are value-free “facts” that can be applied logically and consistently by any individuals to clearly-defined
planning problems. Once the potential for data errors is discounted, this assumption is largely valid for
procedural planning tasks. However, strategic-level planning problems are rarely clearly-delimited and are
resolved most often by different interests debating the ments of several, selective interpretatons of the
“facts” in light of divergent objectives and preferences. Systems offering integrated MCA and GIS
functionality can address muluple viewpoints in this decision-bulding process. However the literature
concerning their extension to multi-participant planning problems is relatvely sparse to date and is onented
primarily toward technical and design issues. Consequently; relatvely little consideration has been given to
the roles that these systems can fulfil in the strategic planning process, especially with respect to facilitating

broadly-based participation and consensus-bwlding.



This shortcoming is compounded for several reasons within the SIS planning context. First, while GIS
capabilities are becoming more widely known in many SIS, financial, technical, data, and human resource
constraints have limited its diffusion. Where GIS are present, they are often in the form of externally-funded
projects with limited mandates or are constrained to functions relating to management of the cadastral, or
land parcel, fabnic. Use of spatial information technology for land use planning in SIS is less frequent and
almost non-exastent for tounsm plnning. In many instances, this can be traced to planning practces that
emphasise the processing of development applications over efforts to assess the long-range or strategic

implications of different development paths.

Another possible factor is uncentainty conceming the operationalisation of linkages between land use
planning and tounism planning. The importance of these linkages has been noted in the tounism literature
for some ume in recognition of the fact that tourismrrelated land uses and activities cannot be planned
adequately in isolation of their dependencies on, and compeution with, other human acuvites and natural
processes (Wilkinson, 1997a, 211; Green, 1995, 93; Gunn, 1994, 361). For example, strong relationships can
be seen between the types and amounts of tourist accommodation that are available in a locale, the types of
tounssts that these facilities attract, and the impacts that are incurred by proximate ecosystems, built
environments, socio-economic conditions and local cultures (Wall, 1993a, 52). Since the land use planning
process can be used to regulate the construction of tounst accommodation, subject to private investment
decisions and political influences, it can play a key role in ensuring the tourism development is appropnate to

the local resource base.

Despite the heightened need to ensure compaubility between development and resources n SIS, the co-
ordinauon and integration of land use planning and sectoral planning efforts are often inadequate (Galema,
1994, 249). For tounism to be successful in a SIS desunation over the long-term, there must be a reasonable
degree of consensus among the host population that: a) they have some degree of control over the form and
growth of the sector, and b) they collectively gain some net benefits from tourism (Brohman, 1996, 61).
This 1s particularly important at the community planning scale where the impacts of planning decisions and
the interrelationships between different sectors and acuvities are made apparent. Participation that extends
beyond merely informing residents of decisions that have already been taken, to permit a varety of
participants to contribute to the creation and evaluaton of altemative strategies may help ensure the

economic and soctal viability of the tourism sector.

It 1s suggested that the prototype MP-SDSS developed in this thesis contributes toward sausfying the above
research needs by providing: a) a mechanism for facilitating broadly-based participation in strategic-level
planning, b) a practical linkage between tourism and land use planning processes and, ¢) methodological and
technical structures appropriate to operationalising multi- participant spatial decision support in SIS. Three



aspects of the decision-making process pertinent to strategic land use and tourism planning in SIS are
discussed in the thesis: problem exploration, identification of feasible sites for tounsm development, and

mulu-participant evaluation of these alternatives.

The thesis has several research objectives that relate to the development of this system, its underlying

conceptual approach, and its application in a case study. These objectives are:

1. to idenufy the key decision support needs that are inherent to strategic land use and
development planning in general and specifically in SIS;

to conceptualbise the nexus of land use and tounsm planning in SIS;

to develop a methodology, appropriate to conditions in and needs of SIS, that incorporates
multi-participant decision support tools into the strategic level of land use and tounsm planning
and that operationalises the land use and tourism planning nexus;
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1. to design and develop a prototype MP-SDSS that permlts individuals or groups with diverse
interests and objectives to construct altemative “scenarios” or development futures for an area,
with specific emphasis on identifying and evaluating candidate locations for tounsm
developmeny;

5. to apply the prototype MP-SDSS to a tourism planmno case study in a Caribbean SIS with the
aim of using it to identify consensual sites for staging tourism land use conversions based on
the sute selecuom and evaluations of a representative and differentiated sample of parucipants;

6. to conduct a past boc assessment of the appropriateness of the methodologies used, the design of
the prototype, and to examine possible extensions and improvements to both based on the case

study findings.

In the process of satsfying these objectives, it is anticipated that the thesis will make several contributions
that are relevant to the research needs discussed above. In terms of the application context, the significance
of tourism to the economies of many SIS and the lack of control that some destinations have over the pace,
form, and impacts of tourism development indicate that enhancing planning and decision-making capacity in
SIS is of paramount importance. Providing methods where planning participants with diverse backgrounds,
interests, objectives, and expertise can design and compare different development strategies increases the
likelthood that the tounsm development path of a country will be selected purposefully and with a
reasonable degree of certamnty concerning the areas of conflict. In this context, a further underlying goal of
this thesis is to leverage exisung investments in GIS by providing an approach for utilising existing spatal
information 1n higher-level decision-making. This is especially significant in the SIS context given the
substantial expenditures that many Governments are committing to GIS implementation. It is also relevant
to installations in developed nations. Similarly, it is anticipated that the methodology employed to couple
spatial information technology and MCA methods and the approach used to manage the participation of
mukiple system users will be of value in both the SIS environment and in more general settings. Finally, the

thesis provides a practical illustration of how- decision support methods and spatial information technology



can be applied to tourism planning and consequently bolsters a weak area in the tounsm and GIS/SDSS

literature.

1.3 Thesis Structure

The thesis comprises seven chapters. Following this introductory chapter, the conceptual and theoretical
foundations for the thesis are built in Chapter Two. The importance of land use planning in alleviating
muarket failure and land-related contlicts is reviewed with specific reference to its interrelationships with
tourism planning in Canbbean SIS. Particular attention is directed at the pluralistic and ill-structured nature
of strategic land use and tourism planning issues, such as identifying and evaluating competing locations for
a given land use acuvity. The contributions that GIS-based technology and MCA methods can muake,
individually and collectively, to the resolution of these decision problems are descnibed and their
shortcomings in supporung consensus- or compromise-building among individuals and groups with diverse
interests are identfied. An approach to incorporating a mulu-participant spatal decision support system

(MP-SDSS) into the land use and tounism planning processes of SIS is proposed based on this discussion.

Chapter Three focuses on the operational design of a MP-SDSS that is appropriate for strategic land use and
tourism planning in SIS. The chapter begins by examining how human, technical, and organisational factors
influence informauon technology use in SIS. Next, a set of design principles pertinent to the SIS planning
and informaton technology context is introduced. These prnciples, in concert with the discussion in
Chapter Two, form a base from which the functional requirements of a MP-SDSS for the SIS land use and
tourism planning environment are examined. The chapter concludes with a discussion of the architecture
and functionality of TaePlan, a MP-SDSS that was designed and implemented for problem exploration, site

selection, and site evaluation aspects of multi-participant land- related tourism planning in SIS.

Chapter Four concentrates upon the case study of West Bay District of Grand Cayman, Cayman Islands,
British West Indies (BWT), in which the TaePlan decision support tool is utilised. The evolving context for
strategic land use and tounsm planning in the case study area is described with reference to the recent
growth of international tounsm on Grand Cayman, the effects that this growth has had on land use change,
and the planning frameworks that have been adopted to manage this change. The chapter also discusses the
selection of research participants and the data they used to create their development scenarios for West Bay

Distnct.

Chapter Five presents the methodology and findings for the first stage of the case study research. The
research participants described in Chapter Four apply the 7aoPlan decision support tool to the task of



idenufying potenual sites for future tourist accommodation in West Bay Distnct. Preliminary indications of

consensus and conflict among the participant’s tourism development scenarios are developed.

The second stage of the case study research is examined in Chapter Six. Two subsets of candidate tounst
accommodation sites, denved using the consensus and conflict indicators discussed in Chapter Five, are
evaluated using the MCA component of TaePlan with the aim of idenufying sites that would be most
widely-supported by the participant group as locatons of future tourst accommodation. The participants’
site rankings are examined both individually and collecuvely, with particular attention being given to the
sensitivity of their rankings to changes in criteria weights and to their choice of MCA method.

Chapter Seven concludes the thesis by revisiting the mamn objecuves and arguments and evaluaung their
veracity in light of the field research findings. The contributions of the thesis to the conceptual and applied
knowledge bases of mulu-participant spatial decision support systems, small-island tourism planning, and the
more general land use planning problem are stated and suggestions are provided for future extensions to the

research.



Chapter Two

CONCEPTUALISING THE USE OF SPATIAL DECISION SUPPORT TOOLS FOR LAND
USE AND TOURISM PLANNING IN SMALL ISLAND STATES

The preceding chapter stated the objectives and the overall organisation of this thesis. Its conceptual and
theoretical foundations are constructed in this chapter through a discussion that centres on the
interrelationships between four main themes, namely: 1) planning and the management of land-related
contlicts, 2) the land and tourism planning nexus in Small Island States (SIS), with a particular focus on the
Cuanbbean region, 3) spatial decision support tools and their uses in planning, and 4) mulu-participant spaual
decision support tools and strategic tourism-related land use planming in SIS. Following the contextual
discussion in Section 2.1, the use of GIS and MCA for decision support in land use and tounsm planning is
examined 1n Section 2.2. The next section expands upon this by reviewing current decision suppor research
that is targeted at multiple participants or group environments. A multi-participant spatial decision support
approach that is appropnate to the task of strategic tounsmr-related land use planning in SIS is then

presented and discussed.

2.1 Land Use Planning and the Management of Land Related Conflicts

2.1.1  The Rationale for Land Use Planning and the Nature of Planning Problems

The term “planning’ has been interpreted as both an activity and a process in literature pertaining to land use
change and development. Prior to World War II, the actvity of planning could be descnbed in most
western nations as the creauve and aesthetic art of designing the built environment. Planning was seen to be
primarily a private sector acuvity employing individuals with architectural, engineering or landscape design
backgrounds (Hague, 1991, 297). In the post-World War II period, this viewpoint was replaced by a largely
ratonal-comprehensive perspective that portrays planning as a procedural and goal-oriented acuvity rooted
in the applicaton of scienufic techniques to public policy-making (Poulton, 1991, 230; Faludi, 1973, 1).
Public policy- making is, in tumn, utilised as a tool for consciously intervening in land development and other
processes with the aim of altering their operation and outcome (Cartwright, 1973, 179).

Rapid and frequently conflicting development pressures in the post-war period led Governments in many
parts of the westem world to employ planning professionals directly to ameliorate conflicts between
individual landowners and between landowners and society as a whole. This transformed planning from an
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actuvity centred on designing urban form, to one largely based on administrative or technocratic roles geared
toward providing advice to decision makers within Government. It also institutionalised planning within
Government and, through the forces of bureaucratisation and politicisation, caused the activity of planning
in the public sector to be subsumed within the wider process of Government (Beauregard, 1986, 173).

Bauty (1993, 58-59) describes the planning process as being comprised of two related but distinct sets of
acuvities. The first of these is a “process of highly formalised strategic planning based on an explicit process
of ratonal decision making which is conducted on a cycle of months or years”. Building on the work of
Simon (1976, 40-41), this perspective views medium- to long-range strategic planning acuvity as a stepwise
progression through the stages of problem identificauon, goal and objective setting, a comprehensive search
for alternatives or solutions, and concludes with the selection of the optimal solution as indicated by the

gathered information (Webster, 1993, 711).

Figure 2.1 illustrates that this is not usually an entirely linear progression but is characterised by muluple
recursive feedback loops as problem definitions, goals and objectives, and evaluation critena are refined and
preceding steps in the process are repeated unul an altemative is selected and implemented. After
urplementation, monitoring procedures loop back to the onginal problem which, itself, may be redefined on

subsequent iteratons.

Problem
Identificaton

Goal and
objective setung

v

[mplementation Search for
and Monitonng Feasible
Alternatives

) v

Evaluauon of
Alternatives

v

Choice of
Preferred
Alternatve

FIGURE 2.1 PHASES OF STRATEGIC-LEVEL PLANNING DECISION MAKING
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The second planning activity idenufied by Batty is a complementary set of operational procedures, used on a
daily basis, to ensure that incremental land use change decisions are in concernt with the objecuves and
principles embodied in mediun to long-range strategic plans. Recognising that the context of strategic and
operational phases of planning can influence how planning is conducted, others have extended their
interpretation of the process of planning to encompass a wider ‘planning system’ composed of “the entre
set of procedures, resources, insttutional arrangements that together guide land use change and

management” (Healey et al, 1988, 2).

From the rational-comprehensive perspective, the need for public intervention in the land and property
muarkets dnives the decision support requirements of the planning system. There are three important types of
tensions and conflicts that anise from the uncoordinated actions of multiple private landholders. First, since
individuals seek to maximise the benefits accruing from land ownership and use, there is little incentive for
any one landholder to provide socially demanded ‘public goods’, such as roads, protected habitats, and
physical infrastructure, which cannot be supplied profitably or adequately through market mechanisms
(Musgrave, 1959, 8-12). Second, some land use decisions impart third party effects on others. Spatially-
specific contlict can arnse from these extemalities since their intensity often decays with distance from their
source and because landowners’ fixed capital investments preclude them from responding easily to changes
in the overall configuratuon of locauonal advantages (Scott and Roweis, 1977, 1106). Other types of
externalities, such as traffic congestion and nbbon settlement pattems, result from the aggregate impact of
muluple individual land use decisions and impose more broadly distributed costs accruing from such
development on a populaton. Finally, stability in the land market is enhanced by direct and indirect public
investments and by the planning system’s known regulatory and administrauve frameworks, as represented

by long-range development plans and building code standards (Diamond, 1995, 133).

As a consequence of these factors, strategic land use planning issues typically display three types of
charactensucs. First, most strategic land use planning issues are mulu-faceted, as they introduce differential
amounts and types of change to one or more relevant socio-cultural, economic or environmental realms.
Second, land use issues are often multi-dimensional given the temporal vanability of land use change impacts
and the spaual specificity of market failure, externality effects, and land ownership. Third, land use planning
issues are inherently pluralisuc both in terms of the distribution of their impacts and the underlying decision
making processes. Within the public sector, this plurality 1s manifested administratively through the activities
of domain-specific departments, ministries and agencies that participate in the planning process and
politically through the presence of multiple elected and/ or appointed decision mukers at vanous levels of the
planning decision process. Quuside the realm of government, plurality is reflected by the individual citizens
and groups that lobby for particular outcomes from planning. Within this framework, participants are only
likely to be concerned with selected aspects of a given problem and are unlikely to have complete
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information concerning the central interests of other involved parties (Thompson and Gonzalez, 1997, 76).
As a result, participants in the planning process often differ in their underlying objectives, their perception of
the significant problem areas, their access to and ability to use information, and their relative influence and

authonty in the decision making forum (Janssen, 1992, 45).

These factors, in association with intangible quality-of-life issues, often cause medium- and long-range
strategic land use planning decision issues to be ill-structured or poorly defined. Within this multi-objective
and mulu-participant decision making environment, decision makers are not always able to indicate clearly
exacly what problem they are attempuing to address, what their objectives are, or how they will judge the
acceptability of alternative solution strategies (Densham, 1991, 403). Unlike more clearly-defined operational
problems (for example, ‘does this proposed land use conform to zoning by-laws?’ or ‘is a minor variance
permissible?’), strategic decision problems (such as, ‘should further tounism development be encouraged?’)
are sufficiently general that they cannot be resolved entirely through issue-structuring procedures, rules or

past experience but instead require the application of personal judgement.

The resoluton of ill-structured problems is judged as often on the quality of the decision making process
itself as on the validity of its outcomes. The continued legitimacy of the planning process as a mechanism
for guiding and regulating land development depends upon how accountable, transparent, and parucpatory
it is perceived to be and by the extent to which it relies upon the application of appropnate scientific,
historical and legal information (Campbell, 1991, 256; Lake, 1993, 166). This observation is equally true for
small and large nations as for organisations and agencies charged with planning tasks within nations.
However, in some contexts, the implications of planning decisions and their irreversibility are especially
profound. This is certainly the case in the Small [sland States (SIS) of the Canbbean region (and elsewhere),

to which the discussion now tums.

2.1.2  Land Use Change and Planning in SIS of the Caribbean

The land use planning concepts discussed in Section 2.1.1 are very relevant to the SIS of the Caribbean,
Indian Ocean and the Pacific. However, while many land use planning issues and decision making
procedures appear, at least superficially, similar to those encountered in the ‘generic’ western planning
context, the challenges and circumstances confronting SIS are sufficiently similar to each other, yet different
from other contexts, to warrant special attention. The following discussion concentrates on the SIS of the

Canbbean although much of it also pertains to SIS beyond this region.

The evolution of land use planning and development in Caribbean SIS can be seen as a function of both the
physical charactenstics of the region as a whole and the histoncal-cultural development experience of
individual countries. These elements continue to contribute directly and indirectly to the types of planning
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issues that decision makers are confronted with, the structure and operation of the decision making systems
that are in place, and the impacts associated with development-onented land use change. The significance of
the phiysical dimension to the land use planning nexus in the Canbbean is readily apparent. As a geographic
region, the Caribbean 1s composed of several thousand small islands dispersed across some 400C kilometres
of sea that is bounded by North, Central and South Amenca and the Atlantic to the East. Social, cultural
and economic linkages extend the general region to include Belize on the Central Amencan peninsula,
Guyana, French Guyana and Suriname located on continental South America, and the Atlantic islands of
The Bahamas and Turks and Caicos. Termed “a contnent of islands” by Kurlansky (1993), the individual
nations of this region have many shared charactenstcs, including a susceptibility to natural disasters such as
hurricanes and volcanoes and physical insularnity resulting from expensive and often inconvenient air and sea
linkages within and beyond the region. Beyond these common attnbutes, a considerable physical diversity
exists among the individual nations compnsing the Canbbean as land area, population size, density,

topography; climate, vegetation and economy vary, often substantially.

Despite this geographic diversity, the elements of a common land use planning context are manifest in most,

if not all, instances through a list of recurrent issues, stated in no order of prionity:

1. uncoordinated, inefficient and unnecessary land use development that is often incongruous with

histoncal or cultural architectural norms;
few large remaining natural or undeveloped tracts of land;

overuse of natural attractions such as coral reefs and beach front coastal zones;

[IS]
.

>

insufficient stock of good quality housing;

inadequate sewage, water, road and electrical infrastructure;
few emplovment opportunities;

rapid populaton growth; and

mulu-national cultural, histonical, and colonial influences.

® N oo w

Thus list is not exhausuve, nor are its items unrelated. Many items are symptomatic of deeper structural
problems that are at least partially a function of the cultural, historical and political detritus that these nations
have been built upon. For most Caribbean nations, the comerstone of this foundation was laid through the
colonial expansion of Spain, England, France, the Netherlands and, more recently, the United States. From
the age of discovery dunng the late fifteenth century, Canibbean peoples have been vulnerable to the dictates
of western nations’ militanstic, political and economic requirements (Flarrigan, 1974, 14). A succession of
mono-culural, plantation-based socio-economic systems were established on many islands for the purposes

of exporung commodities back to the parent nauons.
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This commodity economy and form of development was fuelled initially by the slave trade and progressed
subsequently in the post-slavery, post-colonial era to focus on basic export-onented agricultural products
including sugar cane, salt, bananas, spices, mineral products such as bauxite, and oil. Economically and

soctally; the legacy of colonialism remamns visible through the following charactenstics:

1. highly open economies with over-concentration on a single or, at best, a few export-based
commodities;

!J

vulnerability to foreign markets, subsutution effects and changing terms of trade;
nsutficient indigenous sources of capital and entrepreneunal knowledge;
nadequate local markets and production of goods and services required for domestic consumption;

>

externally-derived instututional and political structures;
western-influenced cultures;

limited range and depth of skills in labour force and a consequent reliance on expatriate labour; and

® N oo

poor regional cohesion due to past and current competition effects and governance.

Following World War II, at the ume when the rational-comprehensive approach to planning was being
adopted in the developed world, the remnant colonial powers began to reduce their direct support and
administration of Caribbean states and encouraged them to move toward independence. Frequently, this
involved supporting efforts to augment or replace former agricultural exports with other mono-cultural
producuon such as enterprise zone industnalisation and international tounsm. The immediate post-war
peniod also saw the genesis of land use planning throughout much of the Carbbean as an incidental and

project-based acuvity, often related to post-colonial development aid (Conway, 1989, 69).

In this inital form, the scope of land use planning was limited sectorally and spaually to the tmmediate
concerns of providing hard service infrastructure (roads, water, electrical), social infrastructure (housing,
schools), and commercial infrastructure (harbour and airport facilities). For the former or remnant colonial
powers that continued to provide assistance, planning served as a control mechanism designed to ensure that
development aid funds were utilised in an effective and demonstrable manner. The recipients of aid saw the
practice of planning, at least initially; as a means of creating favourable conditions or impressions necessary
to secure aid from abroad. Baldacchino (1993, 36) terms this behaviour the “non-strategy of opportunistic
pragmatsm” of small nations that is charactenised by a willingness to remain sufficiently flexible to make the
best out of every opportunity that is presented. Unfortunately, planning activities in this context tend to be
fragmented and often contradictory;, as opportunism and the project-based focus of development aid causes

different Government departments and non-Govemment agencies in both the donor and the recipient

adrministrations to compete for funding.



The profile of this project-oriented activity increased in the 1960s, 1970s and early 1980s as more Canbbean
SIS moved toward either complete independence or more autonomy in decision making relative to their
previous arrangements. Development projects were, and continue to be, highly significant in political
symbolism to the young nations of the region (Kurlansky; 1993, 2-7; Conway, 1989, 70). At the same time,
the interpretation of planning expanded from simply a means to control or secure development aid projects
to become an end or a ‘project’ in its own night. Aid providers and the newly independent nauons alike saw
the production of comprehensive mid- and long-range strategic land use plans as being of vital importance in

setting the agenda for dealing with pressing economic and social problems.

However, as politically-charged ‘products’, medium- and long-range development plans proved to be
difficult to create, implement and revise. Conway (1989, 71) notes that the onginal development plan in
Trnidad was initiated in 1960 and it took unul 1982 for a much-modified version to be passed by the
Government. Similar difficulties were encountered in the Cayman Islands as the first revision of the 1977
development plan was not passed unul 1996, despite earlier attempts in 1982 and 1986. Also, the same
problems are currently being expenienced in Turks and Gaicos (LesFouris, 1999, pers. comm.) and some
nations, such as Haiti and Grenada, simply do not have well-defined national development plans at all
(Kurlansky, 1993).

If, as Tobler's (1970, 236) first law of geography states, “evenvthing is related to everything else, but near
things are more related than distant things™, then the politicisation of planning in the SIS of the Canbbean is
due at least partially to their compact phssical settings and high population densiues, which accentuate the
relationships and conflict between fragile natural systems and diverse, competing human interests. Hamgan
(1974, 22) terms this “the macro-state emulation syndrome” where SIS attempt to accommodate the number
and breadth of functions expected of, or desired by, larger nation states whether or not this is necessary or
even relevant to local condiions. With the compressed and mulu-functional administratve and political
structures that result from these ambitions, localised land use conflict is often elevated to the national
political arena and the spatial aspects of land use change are subsumed within nauonal economic
development and political concerns (Potter and Wilson, 1989, 127).

The emphasis in planning activity that was, and in many cases sull is, given to operational actuvities associated
with development control is understandable when viewed with reference to the rapid rate of urbanisation
and land use change in many Canbbean SIS dunng the post-War period.  Urbanisauon and land
development in general were fuelled by factors such as high natural population growth, perceptions of better
employment opportunities in cities and towns, the disintegration of the plantation economy, and a gradual

tightening of emigration to the former colonial powers.
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These factors have confronted planners in SIS with an ever-increasing workload consisting mainly of
implementing and checking building and construction standards, policing ‘informal’ and unapproved
residential construction, managing often mcomplete or ambiguous cadastral systems, and conducting site
inspections (Hudson, 1989, 206; Potter and Wilson, 1989, 126). Hence, planning activity in the Canbbean
tends to be much more operational than strategic and, inevitably, the task of medium- to long-range strategic
land development planning is often forgotten. The importance of this problem, albeit poorly understood or
appreciated, is magnified in the context of SIS as critical thresholds pertaining to various ecological, socio-
cultural and economuc realms are often exceeded with litle forewarning, as the effects of sporadic and rapid
periods of land use change accumulate (Johnson and Thomas, 1996, 123-124; Mathieson and Wall, 1982,
21). With land development being evaluated on a site-by=site basis, and usually only in terms of operational
guidelines, the cumulatve impacts of mmltiple instances of individual land parcel conversions are not
considered until landscapes begin to change visibly: In some SIS this does not occur unul relatively late in
the development process and planning 1s forced to become reacuve to current development, rather than

proactive in guiding development toward strategic planning objectives.

One of the major sources, perhaps even the single largest catalyst, of localised landscape and physical land
use change in the post-War era in Canbbean SIS states is the tounsm industry: This is discussed in the next

secuon.

2.1.3  Tourism as a Contributing Factor to Land Use Change in SIS

Internatonal tounsm grew rapidly throughout the world in the post-World War IT peniod, due largely to the
advent of commercial air travel and rising levels of disposable incomes in developed countries. This growth
has continued into the latter years of the current century. The mujority of all tounst flows are between
nations of the developed world but selected areas of the developing world continue to expenence high rates

of growth in visitor numbers (Ryan, 1995, 79).

While it is generally agreed that tourism is a mulu-faceted and geographically complex phenomenon, there is
some variance in the definition of the term. Mathieson and Wall (1982, 1), for example, define tourism as
“the temporary movement of people to destinations outside their normal places of work and residence, the
activities undertaken during their stay in those destinations, and the facilities created to cater to their needs.”
Other definitions are more specific and include length of stay, minimum travel distance, and tnp purpose
criteria to disunguish tourism from other types of business, leisure and education-related travel (Hamson,
1992, 2; Pearce, 1989, 1; Theobald, 19953, 9). Certainly, tourism encompasses a complex and indeterminately
bounded sector that spans and is partally inclusive of a wide vanety of industries, sectors and activities
including air, sea and ground transportation, marketing, tours, shopping, accommodation, and attractions

that are distributed spatally between several distinct geographical locauons. The composite nature of this
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sector is a cntical factor that can sometimes obscure its impact on economic, social and ecological factors
and 1t also introduces competition, uncertainty and conflict into the decision making processes underlying its
operauion, regulation and planning.

Due to the composite nature of the tourism sector, the term ‘tourism development’ can also take on an
equally broad and mulu-facetted meaning that embodies components of both the tounsm and the
development literature. However, given that the focus of this thesis is on providing strategic-level decision
support for land use planning related to tourism development, the term refers here to the physical

munifestauons of the tourism sector on the host nation’s land use and built environment.

Based on this interpretation, tourism development refers in the following discussion to four key elements: 1)
accommodation, 2) natural and human atractons, 3) supportng facilities such as restaurants, banks,
retailing, and 4) infrastructure directly related to tounsm such as cruise ship docking faciliues and airports.
Hence, tourism development can occur through some combination of direct creaton of new tangible
structures such as hotel buildings or resort complexes, the conversion or reallocation of pre-existing
structures and land uses to tourism-supporting functons such as the restoration of heritage sites, or through

revised appraisals of pre-existing natural or socio-cultural resources, such as the creaton of ecological parks.

Rapid growth in intemational tourism was seen by many SIS governments as a potenual catalyst that could
dleviate problems of poverty, unemployment and foreign exchange shortages, through the development of
untapped or under-utlised human and natural resources. Unlike other economic development options, such
as hight manufacturing, there is a close correspondence between the resource requirements of intemnational
tounsm and the few resources that SIS have in abundance - a pleasant vacation environment combined with
an abundant and mexpensive labour force. Thus, Caribbean SIS embarked, to differing extents, on the sale
of ‘paradise’ - essential elements of which centre around sun, sand, and sea but also depend heavily on
images and perceptions of remoteness and difference as well as the virtual absence of industry (Kurlansky,
1993, 25; Butler, 1993b, 71). Today intemational tourism is either the comerstone or at least a significant

contributor to the economies of the majonty of Canbbean SIS.

Inflows of foreign capital and expertise provide SIS with benefits in terms of employment during the
construction of resorts and servicing after construction. However, promotion in source markets and
establishment of airline or cruise ship connections place a high level of dependency on foreign involvemnent.
This equates to a corresponding surrender of autonomy and leverage on the nature and rate of land use and
social change associated with the growth of the tounsm sector (Colin and Baum, 1995, 6). Leverage is
reduced further by the high degree of substitutability that most tourists place on SIS destnations, a highly
competitive global tounsm marketplace, and the extreme reliance that most Britsh Canbbean SIS have on
visitors from a few source nations, typically the United States, Canada, and the United Kingdom (although
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emergent markets in Germany, Spain and [taly are also important). These factors leave desunations highly
vulnerable to changes in the spending behaviour and travel preferences of tourists from source countries and
to reports of political instability, crime or violence in the destnation countries. Repatriation of profits and
increased levels of imported of foodstuffs, building matenals and other goods also reduce the anticipated

economic benefits of tourism and help to maintain this state of vulnerability and dependency (Barry et al,

1984, 77).

A generic model of tourism development, based on the product life-cycle concept, which portrays toursm
growth in a destination as a cyclical progression through a number of stages, is provided by- Butler (1980, 7-
9). In this model, iniual tourism growth is relatively slow, usually taking the form of a few, low-density and
indigenously-owned facilittes, and has relatvely little impact on the local economic or social structures. As
awareness of the destination grows and more facilities are provided, higher rates of tourist arrivals occur and
tourism becomes an integral, if not central, element in the economy. The form and type of tourism changes
fundamentally dunng this stage as faciliies become larger, less indicative of the locality; and more likely to be
controlled by external interests. Corresponding increases in the impacts on the host environment and
population are evident as development intensifies and tourism solidifies a dominant position in the economy

(McElroy and de Albuquerque, 1995, 50).

At some point of the development process, real or perceived capacity pressures may cause growth rates to
fall and eventually plateau as the destination enters the consolidation and stagnation stages of Buder’s model.
If the capacity constraints can be overcome through redevelopment or refocusing the destination on new
and often aruficial attracuons, it may be rejuvenated, otherwise it will gradually become less attractive to
tourists than competing destinations and amvals will conunue to trend downward. This stage-based
progression 1s not necessanly deterministic as some destinations may never attract or support large volumes
of tournsts while others, like Cancun in Mexico, may be ‘artficially’ initiated as high-density tourism
landscapes (Butler, 1980, 11). Within this model, wealthier SIS like Bermuda and the Cayman Islands are
able to maintain a higher degree of local ownership and control in the later stages of the resont cycle than

poorer nauons (Weaver, 1990, 15).

Different types of tourists and types of tourism are associated with each stage of this model beginning with
innovating and pioneering tourists with locally-supportable demands and moving eventually through to large
volumes of price-sensitive mass tourists dependent upon “intemnatonal” standards of goods and services. In
this context, Buter’s (1980) descriptive resort cycle model complements the work of others such as V. Smith

(1989), who has portrayed a complementary staging of tounst types (Table 2.1).

Evidence supporting these models can be found both within the Canbbean region as a whole as well as
within individual sland desunations. For example, SIS that receive relatively small numbers of visitor
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inflows and have correspondingly few, small-scale tounist facilities, such as Domunica and Anguilla, can be
scen to be at the earlier stages of Butler’s (1980) development phase. In contrast, St. Maarten, the Bahamas
and Antigua are representative of more mature destinations that depend upon substanually higher volumes
of tounsts staying at their larger and more numerous resorts. Other SIS display growth stage differentials
across their constituent parts as illustrated by the contrasts between the highly-developed area of Seven Mile
Beach on Grund Cayman and the limited tourism activities found on the Sister Islands of Little Cavman and

Cavman Brac.

Type of Tourist Number of Tourists Adaptations to local norms
Explorer Ven- limited Accepts fullv

Elite Rarelv seen Adapts fullv

Off-beat Uncommon but seen Adapts well

Unusual Occasional Adapts somewhat

Incipient mass Steadv flow Seeks western amenities

Mass Contunuous influx Expects western amenities
Charter Massive amvals Demands western amenities

Source: V.L. Sruth (1989, 12)
TABLE 2.1 TOURIST TYPES, NUMBERS AND BEHAVIOUR

The general morphology of tounism development in Caribbean SIS can be accounted for, in pan, by the
stage of the resort cacle model that a desunation has attained. As noted earlier, it is also a function of
mternational tounst demand, opportunities and constraints presented by natural environments in the host
countries.  Several physical factors restnct the supply of building sites capable of supporung highly-
demanded waterfront development to a small number of scattered stretches and pockets of sandy coastline.
Moreover, the limited developable land area of SIS is also a major factor and others include: the presence of
pre-exasting urban settlements, topographical vanations, which render some areas too steeply sloped or too
susceptible to flooding for development, and varations in the stability, material composition, slope, and sea

conditions of coastal zones.

These factors assist in understanding the macro-level planning context within which tounsnyonented land
use acuvities and decision making occur in SIS. However, tourism development affects land use change and
planning more directly through a senes of impacts, both positive and negative, that have significant spatial

dimensions. Localised benefits or gains include outcomes such as:

1. the provision of employment opportunities in or near both urban and more remote areas of need;
2. improvements to roadway, electrical, telecommunications, water, and sewage infrastructure;
3. regional diversification of economic growth;

4. protection or rehabilitation of natural habitats and features are integral to the attractiveness of the
locality to tounists;

5. restoration, promotion and maintenance of local heritage sites and interest in community history.



Correspondingly, localised disbenefits or costs include outcomes such as:

1. changes in traditional employment pattemns due to wage competition from the tourism sector;

[

increased land prices that encourage removal of undeveloped land from production and
progressively exclude locals from the real estate market;

diversion of scarce public funding to maintain a spatially dispersed and economically unviable
settlement pattern;

W

4. seasonal overburdening of electricity; water, road and sewage systemns;

5. resort-byresont servicing patterns adversely affect community-wide access to and benefit from
public infrastructure;

6. common property marine and terrestrial ecosysterns are negatively impacted (coral reef destruction
from sedimentation and effluent discharge, infilling of mangrove swamps for development cause
loss of bio-diversity and bird breeding areas, etc.);

7. coastal focus of development may reduce residents’ access to and use of beachfront recreational
areas;

8. hardening of local attitudes to tourists from effects of high tourist-to-host ratios, changing life styles
and economic dependency-

Such localised benefits and costs of tourism development vary considerably from one locale to another and
over time, due to differentials in local resource endowments, socio-cultural structures, and the amount and
twpe of development. Equally important factors in terms of land use change are the spaual and temporal
concentration of tourism-related land uses and, in particular, the catalytic role that tounism development can
have on the urbanisation of land (Cohen, 1978, 226). Together, these three interrelated dimensions of space,
time and form underlie what can be conceptualised as a mutual dependency between tounism development

and the broader processes of land use change within SIS.

Qearly, the tourism sector is a dynamic element of land use change and activity that can have significant
long-term implications for the well-being of the social, environmental, and economic systems of SIS. The
descriptive and  staged-based models of Buter (1980) and Smith (1989), among others, assist in
understanding how factors such as accommodation type, intensity of land use, land ownership and pricing,
and tourist types and activities can change over time in a destinaton. Transitions between development
stages are not necessarily gradual or free of conflict or displacement due to the capriciousness of
international demand and the physical reality that adjustments to local accommodaton supply occur in large,
capital-intensive increments and therefore can cause the tourism landscape to change episodically even over

short ume penods.

Without careful management, planning and co-ordination, the tourism sector can be a latently unsustainable

impetus for land use change and development that has the potental, like the inconsistent and overspecialised



export agriculture economies it has largely replaced, to exhaust the long-term viability of SIS in a relatively
shont period of ume. The next section explores how strategic land use and development planning can
provide SIS with a framework for exercising some measure of control over tourism-induced land use change,

while, at the same ume, fostering long-term viability of the tounism sector.

214 Deguatrg Taoism Plararg and Lard Use Plarourg

The preceding sections have discussed the context and evolution of land use planning in general, in
Canbbean SIS in particular, and the increasingly important role of international tounsm in this region. In
order to manage tounsm growth and its localised impacts, it is necessary to integrate specific aspects of
tourism planning within the broader strategic land use planning process of individual nations. It is argued
here that at the strategic level, the land use planning process can provide both an overall framework for
evaluaung competing tounsm development projects, while also facilitating many of the operational and
regulatory functions of planning. It is recognised that tourist satisfaction and private sector profitability are
necessary precursors for the long-term viability of tourism.  However, this thesis centres more upon
expanding the planning and decision making function of Government and non-Government agencies in
guiding tourism growth and less upon improving decision making for agents of the tourism industry in the

private sector.

Agreement on the rzd for tourism planning does not, necessarily imply consensus on what tourism planning
actually entails. At the simplest level the activity comprises three main dimensions: problem domain, spatial
scale, and sectoral interest. The first of these dimensions captures the diversity in the issues involved in
tourism planning. A representative list of the tasks and activities that the term has been applied to include:
murketing and promouon, product development, visitor management, demand forecasung, air and cruise line
scheduling, site and building design, mediation of social or environmental impacts, and creation of medium-

to long-range tounism and physical development plans.

The second dimension, recognises the need for different types of tourism planning functions to be
performed at national, regional, and local levels. Examples of national tourism planning issues include
developing marketing plans and delineating sub-national ‘destination zones’ that have what Gunn (1993, 2

terms a “criical mass” of attraction, accommodation, and services required by tourists. The latter task
recognises explicitly that “locations, regions, resources, amenities and infrastructures have unequal potential
and capacity for particular forms, types and scales of development™ (Fagence, 1991, 10). In the context of a
SIS, regional tourism planning focuses on assessing the tourism resource base within a particular destination
zone and planning comprehensively its operation and development. Local level tourism planning is more
detailed yet and focuses directly on the problems and aspirations of community members with respect to the

tounsm sector.



The sectoral dimension of tourism planning reflects the composite nature of tourism and recognises that
different aspects of tourism planning are conducted by a vanety of public, private and non-Governmental
interests. Individual members of these three contributing sectors concentrate on specific types of problem
domuins and, accordingly, conceive of ‘tourism planning’ in a manner that is consistent with their overriding
mandates. Hence, private businesses are concemed foremost with the profitability of their own operations
and, to a lesser extent, the ‘industry’ as a whole; non-Government interests concentrate on planning habitat
or heritage sites that reflect their mandates; and Governments are largely concermned with establishing the
physical and promotional conditions necessary to maximise their economic returns from tounsm (Holder,
1991, 283). This does not suggest that these sectors are internally monolithic or that each sector engages in
only one dimension of tounsm planning. For example, Poetschke (1995) and Jenkins (1994) note that
partnerships between different members of one sector (e.g. hotel associations) or across different sectors
(e.g. public-pnvate Tounsm Authorities or Boards) are central to planning of marketing and product

development in tounsm.

Within the public sector, de jire tounsm planning and policy-making is restricted typically to marketing
programs, fiscal incentives for new investors, and national development plans that specify where tourism
facilities such as hotels and condominiums can be built and the construction standards that theyv must attain
for approval. De faqo public involvement in tounsm planning is addressed through a patchwork system of
often isolated and even contradictory policies and practces that emerge from different levels and
organusations within the broader insututional structure (Pearce, 1989, 277). Some of these planning efforts
are directly related to tounism, such as the planning of transportation and parks, while others, such as basic
infrastructure planning and measures to rehabilitate marine habitats, can affect the capacity and the success

of tourism greatly, although their underlying rationale may have litle to do with tounism per se.

While each of these different facets of tounism planning is important, the tourism planning capabilities of SIS
must be strengthened by forging a closer alllance with the processes and institutions that are maintained for
broader land use planning purposes. Hence, i1ssues related to economic planning, market planning and
forecasting, and site design are only addressed tangenually in the following discussion. Instead, the
remainder of this section focuses on utilising the land use planning process to ensure that decisions
concerning the location and amount of tounism-related land use change in SIS are, in Fagence’s (1991, 9)
words, “strategically appropriate” over the medium- to long-term. Moreover, it is argued that the general
land use planning system in SIS enhances the potenual for accommodating three inherendy difficult
elements of tounsm planning, namely to ensure that tourism development is integrated into an area’s
phisical, economic and social fabnes (Inskeep, 1988, 361); to increase the amount of control or leverage that
an SIS has over its future land resource; and to facilitate compromise and consensus on development

options among, the competing objectives and viewpoints that are inherent to the tourism sector.
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The relationships between tourism development and other forms of land use can be established based upon
their funcuonal, organisational, and institutional linkages. Functional linkages can be summuansed as having
four interrelated elements. First, all land uses are dependent upon the same physical, human and fiscal
resource base which, as noted earlier in the case of SIS, 1s both limited in scope and spaually-confined.
Second, there is competition between different land uses for these scarce resources necessitaung choices to
be made between different development options. Third, displacement occurs when decisions dedicate
resources to one land use over other competing options. Displacement may be either reversible, such as a
decision to maintain open space as community pasture land for the next five years, or irrevocable, as in the
case of building high density condominium or hotel projects on land reclaimed from mangrove swamps.
Fourth, some forms of land use can initiate further rounds of change in their immediate proximity:
Examples of these elements of dependency, competition, and displacement were mentioned earlier in this

secuon and in the preceding discussion.

The most apparent linkages between tourism planning and general land use planning are the mecharisms
used to control and influence tounsm development in SIS. Given the importance of tourism to most
Canbbean SIS, and the elevated foreign presence in the sector, the planning task clearly cannot be left
enurely to the private sector (Lut and Jenkins, 1996, 101) and control mechanisms such as the following can
be used locally to influence the level of development activiry:

1. forrmalise visitor management strategies which provide vanous incentives or disincentives to
particular tourist activities and visitation patterns (Mathieson and Wall, 1982, 179);

!J

target public and private marketing effonts to influence tourist numbers and types ~ may be applied
aspatally to the island as a whole or distinguish between destination zones;

provide Government financial grants and incenuves (tax holidays, waiving of import duties for new
hotel construction, subsidisation of infrastructure) to encourage particular types of new investment
(Pearce, 1989, 245);

4. establish development control measures to ensure that proposals for land use change and building
construction satis{y a pre-determined set of structural and aesthetic standards as well as permissible
structure types (e.g. hotels versus guest houses versus condominiums); and

(9]

5. establish medium- to long-range development plans that detail strategies for lind utilisation, service
provision, population distribution, the integration of economic acuivites, and can in tumn define the
nature of development control measures.

The first three control mechanisms listed above are not directly related to the land use planning system.
However, visitor management, marketing, and fiscal incentives can be characterised as tactical management
and implementation devices that can be adapted in the shornt- to medium-term to prevailing conditons but

should remain consistent with the overall context specified in mid- to long-term strategic plans.



Development control is itself not a sufficient tool for managing land resources but it can provide the
regulatory and institutional context for controlling the type of tourism development that occurs if it is crafted
with specific strategic objectives in mind. Wall (1993a, 52) has noted the strong relationship between the
type of tounism accommodation and the types of tounsts that are attracted to a desunation. In tum, the
structures and activities associated with different types of tourists are significant determinants of how
tourism impacts on the economy; ecosystems and the host populauon. However, in most instances
development control is primanly concened with structural matters on an application-by-applicaton basis

and normative or strategic matters are infrequently addressed.

For islands with few development alternatives other than tounsm, Wilkinson’s (1989, 157) claim to the
“inevitability- of tourism” is most likely appropriate. Further, although there are no conceptual reasons for
the development path inherent to the resont cycle to be inevitable in SIS, most evidence to date appears to
point in that direction (Butler, 1991, 204; Wilkinson, 1989, 171). However, the key planning question is not
whether a SIS can stop the resont cycle at a particular stage and maintain a vibrant tounsm economy
indefinitely, but how can the inevitable trade-offs that are charactenistic to toursm-induced land use change
be managed over the medium- to long-term? Addressing this quesuon requires a long-term commitment to
the issues of land development in general and tounism growth specifically if a SIS is to avoid having the

sector become another example of Holder's (1991, 280) “self-destruct theory of tourism”.

Commitment of this nature requires some form of consensus between members of the pnvate sector,
Government, and the local community conceming the overall strategic direction of the tourism sector (Dann
and Pouter, 1997, 213). Within the tourism sector itself, achieving consensus across multiple decision makers
has proven to be difficult, given its composite and competitive nature. As a first step toward generating
either consensus or compromise strategies, it is necessary to have available mechanisms and resources for
soliciting and assembling input from a wide vanety of individuals and groups. The land use planning process
in most Canibbean SIS typically does provide facilities, albeit at times inadequate ones, for this task through
procedures for circulatng development applications to agencies with problem-specific knowledge and
experuse and for facilitaung public participation on particular issues. The implementation, regulatory; and
review structures that are needed to ensure that tourism development strategies can be put in place,
enforced, and modified as needed can also be found in most land use planning systems. Unfortunately,
while the presence of these structures increases the potential for multi-participant decision making to achieve
compromuse solutions to land-related problems, recent Caribbean history demonstrates that major policy
decisions relating to high-profile land use and tourism issues are dominated frequently by short-term political

factors (Dann and Potter, 1997, 212).
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Notwithstanding this reality, it is clear that there are several advantages of a ughter integration of land use
planning and tourism development in SIS. Tourism is a morphogenic form of land use that can change its
own form and the built form of its host nation substanually over a generauon (de Albequerque and McElroy,
1995, 25). As the growth of tounism in the Caribbean demonstrates, a key survival strategy for small nations
has been their ability to adapt quickly to unexpected opportunities or problems (Baldacchino, 1993, 37).
Another key to the survival of these small nations has been their ability to mobilise large segments of their
societies to work towards particulars goals (Streeten, 1993, 200). In order to maintain this capacity to
manoeuvre, tourism development in SIS must be planned carefully with ovemding commitments to the
long-term management of scarce land, human and ecological resources and the integration of tounism with
other forms of land use activities. Planning of this nature necessarly involves facilitating debate and decision
muaking among multiple and often conflicting interests that span a vanety of specialised problem domains.
The diversity of objectives and the spatial ramifications of many forms of land use change place high
demands on access to large volumes of land-related information, mechanisms for communicating that

information, and facilities for represenung differing prionties and values.

The potentual to generate compromise or consensual land-related decision making can be increased if
decision makers can debate the ments and validity of competing and selectuvely-produced information
bundles within a common evaluation framework A succession of developments in decision support
technology over the past decade have increased the viability of both producing and applying such a
framework to land use planning and decision making issues. Spaual information tools designed expressly to
support the multi-participant decision making (MPDM) context of land use and tournism planning can make
important contnibutions toward meeting these requirements. These tools are introduced in the next secuon

and then applied to the land use planning and tounism development nexus in the last section of the chapter.

2.2 Decision Support for Planning and Managing Land Use Change

2.2.1  Decision Support Systems

Reviews of the considerable debate and ambiguity surrounding the definition and the use of the term
Decision Support Systemn (DSS) can be found in Alter (1980), Ginzberg and Stohr (1982), and Silver (1991)
among others. In the introductory chapter, DSS were defined as computer-based information systems that
support, but do not replace, decision makers’ use of judgement in problem-solving acuviues. Ideally, DSS
combine the information management strengths of computer systemns with human creativity and intelligence.
DSS have been applied to a wide vanety of application areas that range from simple and repetitive problem-
solving cases in production control through to highly complex, non-routine choice and evaluation activities

in public and private sector decision making. DSS are technological artefacts that are built for specific and



practical problem contexts and, as a result, vary a great deal in terms of their underlying purpose, structure
and functionality. The DSS examined in this thesis belong to a large group of DSS designed to assist
primanly upper-level decision makers to resolve complex, ill-defined or semi-structured problems that
cannot be addressed completely with mathematical methods alone.

Densham and Rushton (1988, 58, 62) distinguish between tangible information, which can be expressed
through abstract conceptual structures such as mathematics, and intangible information that can be
expressed only through natural languages. Problems for which decision makers can cleary state their
objectives and solution space constraints using tangible measures are highly tractable in a computational
sense. The role of decision makers is hmited therefore to providing input parameters to an analyst at the
onset of an optmusing decision aid procedure and then performing a rational evaluation of the resulting
model outputs. Semi-structured problem environments, which are charactenistic of most strategic-level
planning problems, contain relauvely high proportions of value-based intangible information that cannot be
expressed adequately using abstract mathemaucal constructs (Malczewski and Ognyczak, 1995, 1935).
Decision muakers are required in these cases to participate actively in each phase of the solution process by
contributing their knowledge and judgement of the intangible aspects of the problem. Hence, as noted
earlier, the computer system does not make decisions but rather supports the decision maker’s use of both

tangible and intangible information to navigate, explore and resolve difficult choice problems.

In addition to supporting the use of judgement in poory=structured problem contexts, the following
charactenistics are most commonly ascribed to DSS urespective of their application domain:
1. they provide an adapuve problem-solving environment that can be altered readily to different
decision making contexts (Giaoutzi & Nijkamp, 1993, 213);

they are designed with advanced graphical user interfaces (GUI) to ease interactive use by non-
technical personnel;

[

while DSS can provide efficiencies in decision making, their overriding purpose is to enhance the
effectiveness or quality of decision making; (Silver, 1991, 12)

4. they provide flexible methods for combining modelling and analytical capabilities with data access
capabilives (Sprague and Carlson, 1982, 6);

they are designed either for specific problem domains or for specific types of decision problems;

(9]
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6. DSS support and encourage an interactive and recursive approach to problem exploration and
problem-solving as opposed to the more conventional senial approach (Geoffron, 1983).

These charactenistics are referenced in the next section, as the discussion tums to the use of spatial
information technologies such as Geographic Information Systems (GIS) for decision support in tourism

and other types of land use planning in SIS.



222 Geogaplnc Informuation Systens A nd Spatial Deasion Sipport Systerrs for Land Use Plaroarng

GIS can be defined generally as computer systems with facilities for the storage, retneval, manipulaton and
display of spaually referenced data. GIS are not usually regarded as complete DSS per se, but are instead
information tools that provide critical types of support for decision making purposes.

Four basic types of capabilities that GIS offer are particularly relevant to land use planning and management.
First, GIS provide a coherent data management framework that has mechanisms to integrate, organise, and
manipulate the wide diversity of spatial and non-spatial data sets that are required to address the
comprehensive and multi-objective land use planning issues. Spatial data are defined here as data that
describe the geographical, or co-ordinate, attributes of entities represented symbolically using graphic
primitives such as points, lines, raster grid cells, or wrregular polygons. In contrast, non-spatial or aspaual
data contain the descriptive properties of a specific geographic entity. Location serves as the common
attribute for relating together data sets that may differ substantially in their source, thematic content, digital
format, and geographic extent. This capability is of particular advantage to land use planning as it allows
relavionships between the specifics of the local (Le. site or neighbourhood-level) and the broader regional (Le.
jurisdicuonal and intefjunisdictional) scales to be explored and interrelated. Similarly, information pertaining
to and onginating from specialised natural or human-based problem domuains can be readily combined
within a flexible location-based framework. GIS’ integrative capabiliies are complemented by data
construction tools that permit new data to be created from external sources. The translauon of hard-copy
mups into digital map “layers” through digiusing and the generation of new spatal features using Global

Posiuoning System (GPS) co-ordinates are two examples of this data creation function.

Second, most commercial GIS have macro-programming facilities that allow their operation to be adapted
and extended to suit a user’s particular needs. These features are often used to automate certain types of
tasks and to construct problem-specific application tools that are more suitable to a wider vanety of user skill
sets than the traditional and general purpose, and frequently command-line driven, GIS toolbox. The
benetits of these capabilities to land use planning contexts have been realised primarily in terms of improving
efficiencies in completing repetitive operational tasks such as querying housing stock databases and

processing applications for minor amendments to zoning by-laws.

Spauial analysis forms the third basic capability that GIS confers to land use planning and management.
Section 2.1 cited externalities, indivisibilities, public good provision, and the spatially inelastic character of
land ownership in the shont- to medium-term as key factors underlying the importance of space to land-
related issues. The suite of available spaual analysis tools available to address these factors vanes from one
commercial GIS to another but they generally centre upon the geographic and mathematical concepts of

proximity, intersection, union, and connectivity and a limited set of statistical faciliies. GIS-base spatial



analysis tends to be relatively simple in land use planning operations and includes, for example, creating
building exclusion zones by buffering sensitive natural features by a distance factor, overlaying multiple data
layers to idenufy the spaual coincidence of features with specific charactenstics, and constructing extensive
queries to determine if one set of features (e.g. identified habitats) lie within the geographic confines of
another type of feature (e.g. officially protected zones) (Birkin et al, 1987, 6). Several researchers have noted
the dearth of advanced forms of spaual analysis in commercial GIS (Openshaw, 1998; Unwin, 1995).
Shortcomings in the areas of modelling, spatal statistics, automated pattern recognition, and methods for
representing priorities and choice have been noted and are addressed in part through linkages with external
programs and/or macro programming (Brown et al, 1994; Goodchild, 1992; Openshaw, 1991; Birkin et al,
1987).

Finally, the graphical display of data in map form can enhance significantly the abilities of individuals to
identify patterns in data or features, conceptualise spatial relauonships among different phenomena, and
communicate spatal and non-spatial ideas to others. In contrast to traditional hard-copy map outputs, this
form of data visualisation is highly flexible, as map content and techniques can be changed relauvely easily.
The processes of explonng, understanding and communicaung the ramifications of complex policy
alternatives can be aided greatly through visualisation (Langendort, 1992, 723-724). These improvements
extend beyond the benefits ansing from altemnative media for presenting information and also include gains
that can be associated with interactive use of map displays as “indexes” to guide and direct information

scarch processes (Webster, 1993, 722).

The success of GIS as a decision support tool for land use planning has been more apparent at the
operatonal end of the decision making spectrum than in the more complex instance of strategic planning
(Couclelss, 1991, 9). Operational decisions in the planning realm are clearly-defined problems of regulatory
enforcement or plan implementation for which the data management and task automation capabilities of
GIS are ideally suted. For this applicauon domain, rapid access to large quanutes information is seen
generally to be unambiguously beneficial to decision making in most, if not all, planning agencies. The GIS
industry has reinforced this premise explicitly in its promotional materials and also implicitly through a
continued emphasis of software and hardware development on the technical matters of producing faster

methods of manipulating larger and more diverse quantities of data.

The focus on data processing is based ulumately on the assumption that strong linkages exist between
mnformation inputs and the quality of decision outputs. While this may be valid for some types of
operauonal decision problems, it is important to note that decision making activities and their information
demands are not uniform throughout an organusation or planning context. Scholten and Padding (1990,
407-408) disunguish between the following four types of users of spatial information based upon their



“functional specialisations”: information specialists, policy preparers, policy decision makers, and interested

citizens including members of the public, lower level Government agencies, or social organisations.

A hierarchical dependency exists among the first three user types as policy decision makers make choices
based upon the alternatives developed by policy preparers who are themselves reliant upon the data
processing of information specialists. As one moves up the hierarchy from the information specialist to the
policy decision muaker, decision problems become less clear, demands for technical data management skills
decline, and more intangible information is utilised. A similar progression is apparent in spatal information
svstem requirements as technical specialists need general purpose and customusable GIS for data processing,
policy developers value systems with enhanced analytical capabilities, and decision makers demand user-
friendly and problem-specific tools to assist in the evaluation of altemauves. The needs of interested
citizens are confined, at the most, to smaller systems designed to provide easy access to current but not
necessanly detailed or strategic information, or at least to outputs from these systems. Hence, as noted in
Section 2.1.1, there is a close relationship between information use and parucipation in planning decision

support.

Actual dermands for spatial decision support within a particular planning context will vary from this genenc
tyvpology.  First, a given individual may act as a policy-developer who serves as a professional advisor to
higher level policy-makers and also have limited direct decision making abilities of their own particularly over
the operationalisation of plans and policies. Hence, the term decision maker is interpreted relatively broadly
in this thesis to include both of these types of users. Second, some planners (policy preparers) may be
technically adept, and due to their local circumstances, may process the raw data required for their analyses.
More likely, planners will be infrequent users of spatial information technology and will instead rely heavily
upon the efforts of information technologists (Ortens, 1990, 20). Finally, Silver (1991, 34) notes that
complex societal decision making contexts are often defined by a multiplicity of interactions within and
between a hierarchy of subordinate decision making contexts. Policy preparation in land use planning, for
example, often occurs in a multi-departmental or multi-agency environment with contributions being made
by-a number of individuals or groups. Similarly, the concems of “interested citizens” extends beyond simply
being informed of decision outcomes but instead revolves around demands for more meaningful methods of
participation in land use and management decision processes. Notwithstanding any localised vanauons, it is
apparent that it will be difficult to satisfy the whole spectrum of spatial information needs and system

requirements with one or more general purpose GIS.

GIS have not demonstrated much success as decision support tools for the more strategic problem needs of
policy developers and decision makers. There are two interrelated reasons for this, namely, imitations in

implementation and limitations in content. The former include a wide vanety of technological and
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institutional factors which together limit the effectiveness of GIS for providing organisational decision
support.  Onme of the most significant implementation limitations associated with GIS is their resource
intensive nature. Despite decreasing hardware and software costs and increased availability of spatial data,
far more of the resources directed at GIS are consumed by practical problems of data acquisition and
maintenance than are devoted to transforming data into useful information for planning purposes (Yeh,
1991, 8). This problem is often exacerbated in enterprise-wide contexts where one group of users with
moderate data quality, currency; or accuracy requirements may be forced to maintain their own data to much
higher standards in order to permit system-wide integration with data maintained by other departments with

different requirements.

The complex and “user-unfriendly” character of many commercial GIS also place high demands on human
resources since specialised training and expertise are required to operate and maintain larger installations or
develop simplified applications through macro or open development environment (ODE) programming. In
the final analysis, all technology, including GIS, is a social construct that is defined and shaped by the
conceptualisauons of individuals and their use of it to perform tasks they consider to be useful (Innes and
Simpson, 1993, 231). Thus, although GIS are becoming commonplace tools in Governments and larger
private sector companies, they are somewhat amorphous creations at the decision making level and can often
be characterised as “solutions looking for problems”™. This ambiguity is often reflected in planners’ vague

perceptions of how GIS functionality can be applied beneficially to practical land use and planning issues.

Two types of content limitatons can be identfied in GIS - analytical content limitations and structural
content limitations. Efforts to address the analytical shortcomings of GIS include research on linking or
integrating domain-specific models, such as population forecasting, spaual interaction and network routing
models, to the general GIS framework.  Other research, much of it closely related to spaual modelling, has
been undertaken to strengthen the geo-statistical resources that analysts can employ to obtain, for example,
advanced measures of spaual clustering or association (Gatrell et al, 1996; Anselin, 1995; Fotheringham and
Rogerson, 1993). Other research has grown out of a recognition of the complex and subjective nature of
spatial entities and the divergencies in interpretations of geographical features. Significant conceptual and
technical advances have been made in the capacity of GIS to manage the indeterminate nature of many
spatial boundaries, the temporal dimension of many socio-economic and natural phenomena, as well as
alternate means of improving cognition through visualisation (Burrough and Frank, 1996; Wang and Hall,
1996; Langren, 1991; Hearnshaw and Unwin 1994).

Some structural limitations of GIS are related to the analytical content deficiencies discussed above. Others
are related directly to their lack of facilities for accommodating critical aspects of the decision making
process. In sectuon 2.1, the rational model of decision making common to medium- to long-range planning

31



was described in terms of six identifiable phases: problem identification, goal setting, generation of
alternatives, evaluation of altematives and choice of a preferred option, implementation, and monitoring. To
date, GIS have been used most successfully to generate sets of choice alternatives within problem
frameworks, such as facility siting operations, that are recognised as having an explicit spatal dimension
(Arentze et al, 1996b, 191; Jankowski, 1995, 253). For planning problems of this nature, the capacity of GIS
to perform suitability analysis using map overlay and distance-based quenes across themaucally
heterogeneous spatial and attribute databases enhances the speed with which alternatives can be generated or
modified and, potentially, the comprehensiveness of the analysis. However, GIS have proven to be of less
assistance in practice for the remaining stages in the decision making process. Problem identification and
monitoring are closely interrelated in a contnuous planning cycle and both can be enhanced through GIS
visualisation and facilities for spatial processing and advanced data management. These facilities are of
similar use during the evaluation and choice phases although GIS-based decision support is limited largely to
simple map and tabular data presentation and is again most applicable to planning problems with an explicit

spaual character.

For spatial information technology to provide meaningful decision support for medium- to long-term land
use planning, three critcal structural limitations must be overcome. First, flexible problem-solving
environments are required to accommodate a mult-pass decision process that permits problem definitions
and resolution altemnatives to be refined and redefined as necessary. Within this environment, facilites to
represent different interpretations of planning issues and competing solution strategies or scenarios are
required to facilitate this process of exploratuon and refinement (Hall et al, 1997a, 74). Second, the mulu-
participant character of land use planning issues must be acknowledged and supported explicitly within
decision support procedures using methods that ease conflicts and assist in the generation of consensus or
compromuse solutions. (osely associated with the requirement for mulu-participant support s a need for
mechanisms that allow participants in the decision making process to express choice and prionty. Not only
do most analytical methods in commercial GIS disregard the presence of muluple decision makers, but many
common operations, such as overlay procedures, also assume implicitly that all data are of equal importance
to the decision maker(s) (Carver, 1991, 326; Janssen and Reitveld, 1990, 132). This factor alone curtails
severely the evaluation capabilities of GIS once a “short-list” of suitable candidate locations has been

identified using overlay or query procedures (Heywood et al, 1994, 632).

The limitauons in implementation, structural content and analyucal content have together restricted the
suitability of GIS for decision support to the highly technical data processing needs of information
specialists.  As both Eastman (1993b, 1) and Heywood et al (1994, 638) note, GIS development should be
driven by the needs of decision making parucipants. However, it is assumed often, if only implicitly, that
that human decision processes can and should be modified to accommodate the capabilities of GIS. Veregin
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(1993, 97) also notes the implications of such recursivity in the relationship between information technology
tools and decision making processes. Specifically; he comments that use of GIS technology allows existing
decision making to be executed in a more efficient manner than is otherwise possible. However, there
remains the possibility of “reverse adaptatuon” whereby existing goals are modified to be more compatible
with the capabilities of the technology. early, the latter case 1s a technological externality that is neither
desirable nor practical when issues that require muluple mnputs and that are of natonal significance are under
review. To minimise the problem of reverse adaptation where technology leads decision making rather than
being directed by it, GIS development must be refocused in order for policy developers, decision makers and
members of the public to exploit improvements in inforrmation management, display and analyucal

capabilities and to participate more fully in the decision building process 1self.

A substantal amount of development effort has been directed at bundling the spatial analysis and data
munagement capabilities of GIS with the flexable problem-solving environment of DSS. Hybrid Spaual
Decision Support Systems (SDSS) are designed to alleviate many of the implementation and content
limitations of current commercial GIS by providing non-technical users with advanced, but easy-to-use,
analytical and modelling tools that are applicable to poorly=structured and limited problem domains. This
chapter concludes with a description of a conceptual framework for such a SDSS suitable for the multiple
participant decision making (MPDM) context of strategic-level land use and tounsm planning in the
Caribbean and other SIS. Facilitating users to include their prionities in the evaluation of altemative tounsm-
related land use furures is a central element in the design of a SDSS. Consequently, the next section of the
chapter descnibes a group of techniques, known collectively as Muluple Critena Analysis (MCA) methods,
that have been developed expressly for this purpose.

2.2.3  Mulii-criteria Analysis Techniques for Choice Problems in Land Use Planning

In response to the structural limitations of GIS as a higher-order decision support tool, interest has been
expressed 1n the literature on the potenual for integrating multiple criteria analysis (MCA) techniques with
spatial information technologies. MCA methods complement GIS in a number of ways, the most significant
being the mechanisms that MCA have for capturing the diverse preferences and objectives of muluple
decision mukers. Based upon this capability, MCA can provide decision makers with a flexible environment
for exploring the sources and intensity of land use-centred conflict, generating compromuse solutons, and

ranking plinning alternatives according to their value-based preferences (Janssen and Rietveld, 1990, 129).

The semi-structured character of strategic-level land use planning issues largely precludes the use of decision
support methods that seek to produce an opumal or pareto-optimal solution. Instead, decision makers are
more commonly confronted with the need to evaluate a limited and known set of rnegotustad altemnatives.
Discrete MCA methods facilitate this mode of decision making by allowing decision makers to rank order a
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set of choice altematives based upon multiple judgement critena and divergent priontes. The decision
problem may involve selecting one land use planning scenario out of a set of proposed scenarios. The use of
MCA in practical land use planning contexts to evaluate competing regional development plans, routes for
infrastructure expansion, and potential facility sites is demonstrated in several applications (see, for example,
Shefer et al (1997), Guimaries Pereira (1996), Jankowski and Richard (1994), and Carver (1991)).

The mult-faceted and multi-participant elements of strategic-level decision problems are incorporated
directly into the MCA evaluation process in two distinct ways. First, the performance of each altemative
across ditferent aspects of the decision problem is indicated through a series of cntena scores. Second, the
relative importance of each decision criterion to a given decision maker is captured as a criterion weight. As
tlustrated in Figure 2.2, critenia scores are represented typically in an evaluation or project effect matnx, £,
defined by a set of altemauves ¢ (1,... /) to be evaluated and a set of aunbutes, or criteria j (1,... /), that
describe the relevant characteristics of each alternative. The relative attractiveness or suitability of different
choice altemauves i1s determined by mathematically combining critena scores with criteria weighting values
that are stored 1n a prionity vector W (Lin et al, 1997, 405). The resultant values are recorded in an associated

vector of appraisal scores 2 (1, ..., /).
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FIGURE 2.2 A GENERAL MODEL OF MCA METHODS

Three general types of MCA methods are available for producing appraisal scores from the weighting vector
and critena value matrix. Qutranking techniques, of which the Electre family is most widely known, rely
upon pair-wise comparisons of alternatives to derive a subset of altematives that outrank or dominate all
other alternauves (Vinke, 1992, 58). Techniques based on multi-attnibute utility theory (MAUT), such as the

34



weighted summation method, calculate appraisal scores for each altemative by multiplying criterion scores by
their corresponding weighting value and then summing the resultant products. Mulu-dimensional scaling
methods are based upon the concept that an ideal point that is preferred to all other values can be identified
for each evaluation criterion (Won, 1990, 122). Altematives are ranked based on how far they deviate in 7

dimensional space in total from these weighted opumum values.

A variety of procedures are also available for transforming a decision maker’s stated preferences into prionty
weights. The merits and operational details of these procedures as well as the MCA methods referred to
above are discussed in greater detail in Chapter Three and are also reviewed in Olson (1996), Vinke (1992),
Janssen (1992), Njkamp et al (1990), and Voogd (1983). The weighting procedures most commonly

encountered 1n the literature include:

l. ranking: criteria are ordered from most important to least important (full ranking) or are first
divided into subsets of significant and less significant criteria and then ordered according to
importance (partial ranking);

translation of semantic statements: intervals on a 5 to 9 point numeric scale are linked with
corresponding statements that indicate that a criterion is of “very low importance”™, “low
importance”, through to “very high imporance™;

rating: decision mukers distribute a fixed number of points (usually 100) amongst the individual

cntena;

19

(o2

4. patred companson: the decision maker examines all possible pairs of criteria and uses integer ratios
(usually between 1 and 9) to indicate the degree to which criterion a is of more or less importance
than critenion b;

5. trade-off method: ratio weights are established by asking each decision maker how many units of
improvement in criterion a would be required to equal a one unit improvement in crtenon b.

Depending upon the technique employed, the measurement scales and quality of the data, and the manner in
which priorities are expressed, the following types of results can be realised from an MCA evaluaton
(Janssen, 1992, 51; Vinke, 1992, 28):

1. acomplete ranking of the set of altematives from best to worst such that A >B >C >D;
3. an incomplete ranking of altematives where A >(B, C D) or (A, B) >(C D);
3. one alternative is identified as being better than the other choices: A >(B, C, D);

4. the set of alternauves is divided into acceptable and not acceptable subset such that (A, B, § >D.

In contrast to GIS, MCA evaluauon methods are targeted at the decision making needs and methodologies
of higher-level policy developers and decision makers. The arguments that individuals put forward in the
negotiation process inherent to multi-participant decision making are based first on a selective assessment of

the available information to determine which facets of a land use issue can be used to judge the suitability of



different altermauves. These processes are replicated direcdy within an MCA framework through the
selection of judgement criteria and the establishment of critena weights ~ both of which can be refined

quickly to respond to an unsystermatic assignment of problem charactenistics or negotiating tactics.

In addiuon to facilitatung the testing of different solution strategies and assisting decision muakers to leam
more about the issue at hand, MCA can contribute in several other ways to the development of consensual
or compromuse solutions. As a first step, the need for all decision making participants to consider and
weight a common set of criteria can help focus debate on the difficult task of differentiatung between
acceptable and unacceptable altematives. Subsequent rounds of problem redefinition and altemative
refinermnent may be induced by this requirement but the end result will be the emergence of either a better
considered solution or a more sophisticated negotiation strategy. Second, the need to jusufy critena and
weight choices can contribute to openness, traceability and accountability in the decision making process,
three factors which are demanded increasingly of public decisions and private decisions that affect scarce
public resources such as land and its associated uses (Voogd, 1983, 33). Third, the ability to examine a set of
altematives from several different viewpoints provides a mechanism for expanding the vanety of interest
groups who can participate in land use decision making and enhancing their individual contnbutions towards
problemrsolving (Njkamp et al, 1990, 6). Finally, MCA allows the intangible aspects of land use decision
issues, such as political importance or amenity values, and the intangible aspects of a decision muaker’s
knowledge base, as represented by experience, values, and sense of place, to be incorporated into the

evaluaton explicily as judgement critena or implicitly through critesia weighting values (Gottsegen, 1997, 1)

Voogd (1983, 343) stresses that “multicriteria evaluation only gives aratitional results, subject to postulated
value statements (e.g. prionities, critena, etc.). Such postdated statements may be based on research (e.g.
preference or other analyses), but they always remain arbitrary expressions.” This is not so much a weakness
of this group of techniques but a recognition of the reality that no “correct” answers exist for many mult-
faceted decision problems and that the validity of the assumptions underlying an MCA evaluation affects
resulung outcomes (Vinke, 1992, 29-30).

However, there are a number of general limitations to MCA methods that can hinder their use for land use
planning and decision making. First, Carver (1991, 328) noted that many MCA methods exist only as
mathematical procedures that must be programmed and supplied with data management and reporting
capabilities. Since the ume of his comments, more of the better known MCA techniques have become
commercial products but their highlyspecific capabilities and their focus on strategic decision problems limit
their day-to-day applicability. Second, MCA methods are poor at accommodating the temporal and the
spatial dimensions of choice problems (Janssen, 1992, 90; Tkach and Simonovic 1997, 29). This is a critical
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shortcoming given the importance of these dimensions to understanding the processes and differential

impacts of land use change, such as those discussed earlier in this chapter.

In addiuon to these technical limitations, MCA methods share several structural imitations that restrict their
overall usefulness in a MPDM forum. Foremost among these limitations are a series of uncertainties
concerning the method being used in the analysis (method uncenainty) and whether all of the relevant
critenia have been included in the analysis and are weighted properly (critenia and prionty uncertainties). One
aspect of method uncertainty relates to the fact that although most MCA techniques are conceptually simple,
they can be overly complex for non-experts to understand and operate successfully (Won, 1990, 137). This
can be a serious deficiency as decision makers accountable to investors or to the electorate are usually
unwilling to base their decisions and consume hmited time on methods that they do not have confidence in.
Moreover, the assumptions underlying individual MCA techniques and weighting procedures are sufficiently
unlike that they behave differently in trade-offs between alternatives thereby permitting different results to
be produced from the same evaluation matrix (Carver, 1991, 328; Voogd, 1983, 191). Here again, the main
difficulty is more a problem of decision makers not understanding fully the methodological principles
underlying a particular technique, than a problem with the techniques perse.  For this reason, Heywood et al
(1994, 635) and Jankowski and Richards (1994, 3253-326), among others, encourage the use of more than one
MCA method and also applying some form of sensitivity analysis to allow decision makers to ascertain how

a change to a specific prionity or criterion score affects decision outcomes.

Despite these weaknesses, MCA methods offer significant capabilities directly related to the mult-faceted
MPDM context inherent to strategic land use planning. The next section describes how an integration of
GIS and MCA can capitalise on the best charactenstics of each to produce the foundation for a SDSS
targeted specifically- at providing decision support for land use-related tourism planning in SIS.

224 Daegranion of GIS and MCA Tedmologes for Lard Use Plovarg

The previous two sections have outlined some of the significant, but limited, forms of decision support that
both MCA and GIS can provide individually to sermu-structured land use planning problems. Both also have
sigruficant weaknesses which have restricted their acceptance and success for higher order decision making.
Most significantly, however, the capabilities and shortcomings of GIS and MCA are largely complementary
in nature. GIS have strengths in the areas of data management and integration, spatial representation and
analysis of diverse phenomena, and visualisation while offering poor accommodation of the numerous and
diverse interests, viewpoints and priontes that permeate land use issues. As a result, GIS diffusion as a
decision support tool has been restricted largely to data processing and mapping functions within the realms
of information specialists and technically-adept policy developers. MCA methods, in contrast, are designed
specifically to recognise the political “or vested interests” aspects of decision making by facilitating the
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inclusion of muluple viewpoints and by permiting differential amounts of emphasis to be assigned to
specific problem elements. These advantages have not been exploited to their fullest in practice due to a
varety of reasons including their general lack of data management functions, an inability to account properly

for spatial data, the problem of method uncertainty, and their operational complexity for non-expert users.

Hence, an integration of GIS and MCA offers the potential to construct a SDSS that supports strategic-level

choice problems. The following two questions are central to the integration of GIS and MCA functionality:

1. How should GIS or spaual information technology in a broader sense, be linked with MCA models?
2. What groups of potential users can benefit most from different types of GIS and MCA linkages?

In response to the first question, two strategies have been identified for mtegrating modelling and analyucal
tools such as MCA with GIS. The earliest efforts followed what has been referred to as a “loose-coupling”
or “shallow-coupling™ approach where separate stand-alone GIS and MCA software packages were linked
through an intermediate file exchange mechanism. From an operational perspective, the GIS serves as both
a source of input data for the model as well as a destination for model results to be displayed and
manipulated further (Fedra, 1996, 413). Although litle customisaton is required to integrate different
systems in this way, the users’ cognitive processes are hindered by the need to readapt continually to the
peculianties of dissimilar user interfaces and procedures, as illustrated in Figure 2.3. This problem is
accentuated if the GIS is linked in this fashion to several different modelling packages. “Tight-" or “deep-"
coupling eliminates the difficulties associated with incompatible user interfaces and the inconvenience of
relving upon file exchange linkages to transfer information between the systems. Using this approach, MCA
routines are incorporated directly within the general GIS toolbox. This approach has been adopted for a
number of customised applications, as described in Lin et al (1997) and Wu (1998), and in the limited MCA
capabilities incorporated within the overlay procedures of the IDRISI and SPANS commercial GIS

products.
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FIGURE 2.3 METHODS FOR LINKING GIS AND MCA

In terms of the second question, the issues of integration methodology and the target user community for
the resultant decision suppont functionality are highly related. Technical information specialists, while not
mnvolved directly in the decision making or policy development stages of strategic-level planning, generate
data processing outputs that are cntical sources of input to higher-order analysis and decision operations.
An ability to move beyond the deterministic map layer overlay procedures of most commercial GIS and
selecuvely weight and prioniuse different data elements will produce more relevant and realistic information
products. The MCA capabilities of IDRISI and SPANS mentioned above are a first step toward this end, as
they permut factor weighung within map overlay procedures. The application of GIS to planning issues,
however, encompasses more than overlay routines and a viable role can be identified also for more loosely-
ntegrated systems exemplified by the efforts of Jankowsk and Richard (1994), Pereira and Duckstein (1993),
and Carver (1991), among others. Through the use of these tools, technically-adept users can make better
quality data available as input to the domain-specific SDSS that are required by higher policy developers and
rmakers.

However, it 1s apparent that even efforts to integrate MCA methods tghtly within the general GIS toolbox
will suffer from the same structural limitations that hinder current GIS in terms of providing higher-order
decision support. Carver (1991, 337) notes that a technically=skilled GIS operator would likely be required to
act as an intermediary between the enhanced GIS and the decision makers, many of whom may have only
minimal knowledge, interest, or experience with GIS or computing. While the use of a technical specialist is
justified in many instances because of the complexity of most full-featured GIS and the advanced knowledge



that is required of plinning procedures and analyses, some decision makers may be uncomfortable with the
need to translate their preferences into terms compatible with a computer system (Heywood et al, 1994,
633). Hence, for this approach to succeed, decision makers must surrender a certain amount of control over

the means used to amive at a decision to an intermediate, and perhaps non-neutral, person.

As a result, more attention is being directed at integraung limited GIS functionality and MCA methods
within ughtly-coupled and highly=focused SDSS. The decision-assisting orientation of these SDSS and their
easy-to-navigate interfaces place less of a premium on technical skills and data processing functionality and
therefore allow them to be useful to a wider spectrum of individuals. This broader cross-section of potential
users includes higher-level policy-developers and perhaps even policymakers directly within planning
agencies and may also include members of other groups or agencies, including the public, that may be
involved with planning issues on a less frequent basis. Within the SIS land use and tourism planning
context, potential system users may include representatives of different facets of Government (Planning,
Tounsm, Economic Development, Environment, etc.), foreign and domestic property developers and

landowners, community associations, NGOs, vanous business associations, among others.

Constructing a mulu-participant SDSS to assist with consensus- and compromise-building in this complex
problem environment is a task that can include but also extends beyond a marrage of GIS and MCA
capabilities. Specific facilities, for instance, need to be provided to facilitate and manage intra- and inter-
group information exchange. Many of the developments in the field of Group Support Systems (GSS) and
its sub-field of Group Decision Support Systerns (GDSS) are relevant to information system use for SIS
planning. The next section provides an overview of pertinent GDSS research, explores how GDSS have
influenced recent spatial information systems development, and conceptualises the use of multi-participant

spaual information tools within the SIS land use and tourism planning context.

2.3 Multi- Participant Spatial Decision Support Systems for SIS Land Use Planning

2.3.1  Group Decision Support Systems and Group Spatial Decision Support Systems

Recently, artenuon has been directed in the literature at GSS and GDSS as organisational structures have
shifted from hierarchical arrangements to more flexable project- or team-based methods of production that
are reliant upon group-based problem-solving (Ngwenyama et al, 1996, 155). The strength of GDSS “lies in
their ability to enhance individual and group information-handling capacity, to provide additional media for
interpersonal communication, and to provide data resources and process structures for group work” (Poole
et al, 1993, 177). To this list, MacDonald (1997, 512-513) adds that GDSS can aid in documenting decision

processes and also reduce the tendency for one or more members to dominate discussion.

40



A detailed study of the impacts that are most frequently attributed to GDSS was conducted by Poole et al
(1993, 180-187), who compared computer-supported and non-supported group decision making. The
impacts were divided into two broad categones: “External system” impacts affect how the group organises
nself and interacts with its external environment while conducting its work, while “internal system” impacts
are associated with the processes that the group uses to express the interrelationships and sentiments of its
members to each other (Poole et al, 1993, 180). Table 2.2 lists the impacts and indicates how they are
thought to affect group decision making.

. Consensus Solution Decision Process
Impact Quality | “Change | satisfaction | _Satisfaction
Impacts on the external system
Work process structure
More orpanised decision processes i T T T
Increased procedural insight T T T T
Task-communication fit
Increased task-communication fit T T T T
Depth of analysis
Increase number of ideas T T T T
Increased crtical scrutiny of ideas T Torl Tord T
Increased ideational connection T T 2 T
Increased use of formal idea Tore Tore T Tord
Impacts on the intenal system
Anenuonal focus
Increased task focus T T T T
Start-up friction i ! 1 1
Mechanical friction T T T T
Influence processes
Equalisation of participation T T T T
Less clear leadership emergence { 1 3 3
Amount of communication
Less verbal communication 2 3 3 2

Note: Effects of GDSS on group decision making: T = increased impact, 4 = decreased impact, 3 = nature of impact varies.
Source: Adapted from Poole et al (1993, 182)

TABLE 2.2 HYPOTHESISED IMPACTS OF GDSS ON DECISION MAKING

The results that Poole et al (1993) recorded for the specific GDSS under study and those realised 1n the field
in general have been mixed. For example, some studies have indicated that meeting times have decreased
when GDSS are uulised, while others have observed the opposite effect (Ngwenyama et al, 1996, 155).
Group decision theory and methods have established histories in the literature but the application of
computer technology to group problems is still largely in its infancy. The growth in computing power
coupled with decreasing computer prices have made it possible for complex and previously manual
methodologies to be automated just as it has made GIS a viable tool in data-intensive application arenas.

Despite these advances, significant improvements to hardware and specialised software (groupware) still
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remain to be realised and, moreover, the conceptual frameworks have yet to be developed for applying this
technology effectively to specific problem areas (Armstrong, 1994, 674).

GDSS implementatons are frequently classified with respect to the whether the decision makers are either
dispersed or co-located and whether they communicate in a synchronous or an asynchronous manner
(Copas, 1993, 162). Based on these dimensions of spatial and temporal proximity, four broad operatonal

forms of GDSS are apparent:

1. same location, same tume: participants meet together at the same location (Le. conference room)
and work collaborauvely on resolving the problem at hand using a GDSS based on a Local Area
Network (LAN);

same location, different time: participants leave their contributions to a group problemrsolving task
at a common location using either a LAN or Wide Area Network (WAN);

different location, same time: participants collaborate using interactive teleconferencing over a
WAN or satellite link;

4. difterent location, different ume: participants contribute to decision making using tools, such as e-
muail, which are designed to be both time- and location-independent.
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Most GDSS efforts to date have been focused on the first alternative where decision makers work together
at a specially-equipped decision room or conference room (Silver, 1991, 225). As DeSancus (1993, 208)
notes, “the presumption is that the dilemma is so complex as to require the involvement of muluple experts
or stakeholders; hence, the systems are designed for use in group settings, especially face-to-face meetings.”
In the space and ume coincident conference room model, each decision maker has a private work area on
their own networked workstation and contributes to problem resolution by submutting input to and receiving
the input of others from large public display screens and accompanying data storage and exchange facilities

(Copas, 1993, 162).

Two approaches have been advanced to operationalise the decision room GDSS model. Multi-user systems
are the most complex variant as they supplement access to public facilities and resources with the ability for
users to interact directly with one another (DeSanctis, 1993, 212). Consequently, these systems can support
direct user-to-user communication and negotiation sessions simultaneously as well as sessions that include all
decision making participants. While few restrictions are placed on computer-related communication, intra-
group equity can be problematic when users differ substantally in terms of computing skills (Lemburg, 1997,
2). In contrast, single-user systems channel all user communication through one system administrator whose
role in the group decision making process can range substanually. For instance, with moderated or
“chauffeured™ GDSS, a system operator who 1s highly conversant with the technical and methodological
sssues surrounding the problem domain controls what inforrmauon, communications, and resources are

available publicly to the group (Armstrong, 1994, 673). Altemnatively, the intermediary can function as a



facilitator who guides the group discussions by suggestng which methods or information may be
appropriate at a given stage (MacDonald, 1997, 516). Lastly, with user-driven GDSS the operator takes on a
passive role limited to responding to group member directives as required (Silver, 1991, 226).

Recently, more attention has been directed at uulising the methodological and technological foundauons of
the GDSS field to extend GIS and SDSS beyond their predominantly single-user form through specific
capabilities to accommodate group or multi-participant decision making. In 1996, the NOGIA (Nauonal
Center for Geographic Information and Analysis) launched Initiative 17 to spur research into Collaborauve
Spatial Decision Making (CSDM). Orher terms employved in the literature for these research efforts include
Group Spaual Decision Support Systems (GSDSS), Spatial Decision Support Systems for Groups (SDSS-G),
and Mulu-Participant Spaual Decision Support Systems (MP-SDSS). For convenience, these terms are used
interchangeably throughout this thesis.

Although the literarure on multi-participant GIS or MP-SDSS is relatively sparse to date, three broad areas of
research can be discemed. First, commercial, single-user GIS has been applied to a vanety of problem
contexts In a “participatory” manner that is inclusive of a broad and, often atypical, spectrum of community
members. Generally, this research focuses upon conceptual and methodological issues of incorporating local
knowledge from multiple individuals into GIS and improving grassroots access to the technology. Thus,
Harris et al (1995) refer to the need for participatory GIS that can represent a “social definition of land use
potentil” for rural land reform in South Africa while Eastman et al (1995; 1993b) demonstrate how a GIS
operator can facilitate debate amongst group members and apply subsequently the group’s results to an
operation such as criteria weighting. Both of these contnibutions are grounded in a desire to “democratise”
the use and control of GIS and recognise the political dimension to informaton systems - a need that
Towers (1997) dlustrates clearly in his examination of GIS use by the US Forest Service for determining new

power line comdors in West Virginia.

A second body of research focuses more direcly upon determining design requirements and developing
capabilities that are specifically attuned to multi-parucipant or group use of spatial information technology in
a MPDM setung. Godschalk et al (1992) discuss their Hypothetical Gty Development Dispute instructional
tool that uubses a customised GIS platform (pc ARC/INFO software) to permit users to address the
contlictual aspects of land use planning and land suitability through role-playing. Different user tearmns, each
operating an independent GIS and represenung particular interests in the development process (e.g.
environmentalist, developer, planner, etc.) can idenufy land parcels suitable for development based upon
weighted map overlays. The resultant maps and database lisungs are then collated by a system manager and
used as a basis for negotiation toward a compromise or consensual solution (Godschalk et al, 1992, 1211).
Brown et al (1994) extend the ARC/INFO GIS to a multi-scenario form that allows different viewpoints



concerning the trade-offs between forestry and wildlife preservation to be compared and provide an avenue

for building consensus.

More interest is being expressed recently about adapting group-specific functionality developed in the GDSS
field to spaual information technology. While Jankowski and Stasik (1997) dlustrate that some research
acuvity is beginning to coalesce around the use of the Internet and the World Wide Web to accommodate
dispersed decision making, the conference-room operational paradigm has garnered more attention to date
(MacDonald, 1997, 516; Copas, 1993, 162). Jankowski et al (1997), for example, have developed an
innovatve prototype SDSS-G for site selecuon purposes named Spatial Group Choice that is based upon a
loose-coupling of ArcView and an MCA software package named Group Choice. This facilitator-led SDSS-
G offers the advantages of GIS and MCA integration as well as specific enhancements for the mulu-
participant decision making context in the areas of consensus-related mapping symbology and group voting

procedures.

If the promuse of GDSS is to be realised fully in a spatial framework, there are numerous technical and
methodological difficultes that remain to be resolved in areas such as shared map graphucs, data protection,
collective modelling capabilities, and methods for reconciling differences between the positions of various
participants (Armstrong, 1994, 673; 679; Copas, 1993, 162). Of equal imporntance is the need to idenufy the
subset of GIS capabilities that groups will most likely require, the genenc and domuain-specific queries and
reporting outputs, and critical issues of interface design and group usability (Armstrong, 1994, 675). This
latter group of issues are confronted in Chapter Three where specific design considerations are discussed.
However, in order for these issues to be addressed properly with respect to the SIS land use planning
context, the potential contributions that MP-SDSS can offer and their role in the planning process must be
clanfied. The next section descnibes how these decision support tools can be incorporated successfully into

SIS land use and tounsm planning practices.

23.2  The Rde of Mudn-Partiapurt Deasion Support Todls 22 SIS Tansmand Land Use Plarang

In one of the most frequently cited models in the decision support literature, Stmon (1976, 40-41) identfies

the following four stages of decision making processes:

1. intelligence — determining the need for decision making or problem-solving;
2. design - prepanng alternative courses of action;
3. choice - evaluating altematives and selecting the most appropnate strategy; and

4. review - assessing past choices.



As Silver (1991, 31) notes, most discussions of decision making processes, including that of Simon (1976),
concentrate on the intelligence, design, and choice phases. In more complex decision making environments,
decision making progresses through a circuitous and often repeutive route through these phases (Sprague
and Carlson, 1982, 98). In terms of SIS land use and tounsm planning, these decision making phases can be
translated into three genenc types of MPDM tasks that most participants in strategic-level and land-related
tourism decision making build their decisions from:

1. problem exploraton facilitating the “discovery” and appraisal of local resources as well as current

and future condituons from divergent perspectives, altemnative problem definitions, and performance
indicators (e.g. population density, amount of undeveloped subdivided land, etc.);
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idenufication and creation of development alternatives which may represent competing locations
for a given type of facility (e.g. coastal resort) or may involve the specification of more
comprehensive development strategies by different participants for a parucular region under study
(e.g. administrative district, functional desunation zone, etc.);

evaluaung the available choice alternatives and selecting the most desirable strategy from a
consensus or compromuse-seeking perspective given divergent viewpoints and prionties that may be
encapsulated in different development strategies.

(UY]

Previous discussions have suggested that land use decision making occurs within and across a senes of co-
related and, relatve to the wider planning process, subordinate decision making contexts that reflect the
domain-specific interests of various individuals, groups, and organisatons. Consequently, the overall land
use planning decision making context is charactensed by both sequential and concurrent instances of these

intelligence, design, and choice activites.

Three genennc MPDM contexts or environments related to land use change and muanagement can be
idenufied where MP-SDSS can potenually be of assistance: 1) homogeneous groups, 2) heterogeneous
groups, and 3) across several groups (homogeneous or heterogeneous) or individuals. In the first case, group
members share an understanding of their main objectives, their role in the overall planning process, and the
thematic aspects of land use change that are of primary- interest. A central decision support need therefore is
to facilitate the formulation of group strategies conceming these interests among a number of individuals
having similar value sets. Examples of this type of context include several Govermnment planners working
collaboratively to evaluate the suitability of a major development proposal, members of a National Trust
NGO identifying and prioritising collecuvely habitat areas for preservation, and staff of a large private sector
land development firm meeting to determine the best location for a new retail outlet for a set of candidate

locations.

The heterogeneous group context is more complex as some members may have related but not enurely
coincident objectives or preferences, while others may be in direct conflict and/or competition. In these

cases, the main group decision task is to craft an aggregate policy response from a diverse group membership



to current or anticipated future conditions. Thus, a developers’ association may lobby Govemment
collecuvely to oppose new planning regulations that substanually limit development potential in scenic or
culturally=sensitive areas and, in doing so, produce altematve land use plans or regulations more closely

aligned with the priontues of their individual members.

The mulu-group context is the most complex and potenually conflict-laden context as it encompasses the
interactions within and between several groups and the outcomes of their prior, and often independent,
decision making activities. The most visible types of land use decision making are made in the multi-group
context as it is here that long-term land use strategies and individual development proposals are approved,
modified, or rejected. Decision making per se may, for example, take the form of a development review
committee and is often confined to elected or appointed officials. Community or group members, many of
whom may be responsible for decision making in other contexts, participate primanly as representatives who
present subrmissions, lobby through formal or informal channels, or voice their opinions concerning
proposed policy decisions. Sample participants and decision making issues relevant to SIS land use and
tourism planning for each of the three genenc decision making contexts are listed in Table 2.3 below-

The interdependence of these three genenc decision making contexts has several important implications for
the use of MP-SDSS and related decision support technologies.  First, decision making related to land use
change does not take place at a single point in time, as it is distributed across several interrelated geographic,
themaue, and contextual levels due to varying competton, experuse, and mandate related objecuves.
Second, decision making problems generally become less structured as one moves from the homogeneous
group context through to the muluple group environment, reflecting corresponding changes in the diversity
of values and objectives of the different participants. The nature of decision making procedures can also be
expected 1o differ as well with homogeneous groups adopting a more rationalistic approach to decision
making in general, while the multiple-group environment would rely comparatively more on an interactionist
or a negouaton-based approach. Third, the participants in decision making and their specific roles may
change from one context to another. Thus, scienufic, techmcal and policy experts within a given
Govemnment agency may act collectively as decision makers while generating different land use scenarios that
satisfy their departmental objectives and concems. A subset of these individuals may then take on an
advisory or representatve role when presenting these strategies as input to heterogeneous group contexts
involving, for instance, several Government agencies or in the multiple group context of the formal land use
planning forum. Fourth, in order to assist with compromise-based problemr-solving, MP-SDSS must be
sufficiently broad in scope to support a vanety of decision making styles and facilitate the integration of

multiple context-specific analyses.
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Genenc Group Context Sample Decision Problem Potential Participants

Homoygencous ( Development

firm) Locate site for new hotel Staff planners. engineers, architects. investors
1
Homogeneous (National Trust Designate and prionitise areas for
. = = Technical staff. membership. volunteers

NGO) preservation
Homogencous (Govermment Designate parcels for future

= = Development control and long-range planncrs
Planning Dept.) tourism-related land-uses

Respond to Tourism Ministry's

Hoteliers. tour operators. restaurant owners.
draft long-term plans

Heterogencous ( Tounst Board)

Evaluate and recommend Govermment agencies responsible for Tourism.
Heterogencous (Government . . . . X )
= modifications to proposal for new Physical Planning, Water Authority. Social
Admunistration) . . oy
tourist resort Planning. Environment. Public Works. etc.

Devise 2 community development
strategy based on small-scale
tourism plant

Community members, investors, clected 'appointed
decistion makers, govemment representatives, etc.

Mulu-group (Community
Planming Commutice)

Mutti-group (groups with Resolve impasse over tourist use NGO environmental and private dive operator
adversanal land use and of specific habitat (e.g. numbers of | associations. Government environment & planning
minagement positions) divers permitted at specific reefs) representatives as mediators/ facilitators

TABLE 2.3 SAMPLE GENERIC DECISION MAKING CONTEXTS FOR MP-SDSS USE

When these factors are taken into consideration, the approprateness of the decision-room SDSS-G model
to the SIS planning environment appears to be somewhat limited. Although this approach can be used
concetvably in all three genenc decision making contexts, its associated financial, technical, and human
resource demands preclude widespread investment in this type of approach. Resource-related constraints
and other considerations particular to the SIS environment are discussed in greater detail in Chapter Three.
A number of human factors also limit its appeal Participants who are uncomfortable using computer
technology may feel disadvantaged relatuve to other computer-conversant group members who muay
dominate computer-led group discussions and analyses. Others muay;, for personal or competitive reasons,
want to maintain their anonymity and develop their contnbutions toward group problem-solving in more
private individual or homogeneous group settings. This can be particularly relevant when attempting to
build 4 compromise solution among potentially adversanial participants who often adopt extreme positions
when negotiating with each other in hopes of settling on a solution close to their actual requirements (Saaty;,
1989, 65). These difficulties can be circumvented to some extent through the asynchronous and/or
dispersed GDSS approaches but this is again an instance of applying more technology to a problem rather

than altening the technology-to suit the decision making reality:

The alternative methodology for MP-SDSS use in SIS is based upon the premise that while the technology
should support use in a networked environment, it should also be sufficiently portable that it can be utilised
outside a conference room setting and sufficiendy affordable that it can be distributed among different
decision making contexts. One muajor criticism of GIS and SDSS  as decision support tools is that they can
accentuate the centralising effect of bureaucracies on information access and analytical capabilities and,
further, that they have the potential for being used as an instrument of selective information control and

processing (Pickles, 1991, 84; Honey et al, 1991, 62). Investments in extensive databases, hardware,
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software, and expertise are, particularly in the SIS case, heavily concentrated within Government and to a
much less extent within larger private firms resulting in compromised informaton equity for those unable to
access or adapt to the new decision support facilities and built-in biases in the data collection and structunng

methodologies.

Centralisation of information access is clearly at odds with repeated calls in the literature to improve planning
outcomes and reduce land-related conflicts by broadening participation in land-related decision muaking
beyond the traditional domination of elites (Harris et al, 1995, 217). In an effort to democratise planning
efforts and address local conditons, a community-centred approach has been advocated as a means of
integrating acuivities such as tounism into the local social, economic, and ecological structures (Brohmuan,
1996, 6C). This s one setting where MP-SDSS appear to be particularly appropriate, given that communities
are far from homogeneous in their desires, resources, and levels of influence. Consequently, consensus- and

compromise-building capabilities would be of real value (FHarmson, 1996, 77; Wall, 1996, 136).

With a MP-SDSS that is not dependent upon specialised facilities in a fixed locaton (ie. operated on a
laptop PC or installed on one or more computers within a community}, the tendency for computensation of
analvtical and decision making activities to insulate analysts and decision makers from the real-world
problems that they are attempting to resolve can be alleviated to some degree. In par, this is due to decision
muakers becoming “passively disengaged” from the implications of their actions due to their reliance upon
and acceptance of the simplified representation of reality that SIT display (Veregin, 1995, 101). Thus,
boundanes of ecological zones are perceived as cnsp lines of demarcation, human needs are defined with
reference to indicators available in census data, and so on according to the need to generalise reality for

cartographic or data modelling purposes.

The capacity of GIS to permit analyses of secondary data sources and with the absence of any field-based
verification and augmentation of the data merely serves to accentuate the problem of passive disengagement.
Spatial databases, for instance, are initialised often by digitising existing paper maps or converting digital data
muintained in complementary systems such as CAD. These data sets are, as Flowerdew (1998, 297) notes,
soctally-constructed and reflect the inherent biases and viewpoints of their creators. Consequently, in the
absence of any descriptive meta-data or any field-based venfication of the currency; accuracy, and purpose of
input data sets, the uncritical integraton of multi-source data can prove to be almost as much of a weakness

as a strength for spaual information technology:

Several researchers have noted that field-based data collecuon and venfication has been in a general decline
for decades due in part to increased technical and statistical capabilites of computer systems and higher
productivity demands limit the time available for field research (Towers, 1997, 118; Rundstrom and Kenzer,
1989, 301). A MP-SDSS that can be utlised within 2 community setung has the potenual to alleviate these
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problems to some degree by facilitaung the inclusion of local participants and local knowledge in the
community planning process. While local knowledge is not monolithic, can often be difficult to ncorporate
within computerised frameworks, and may not be adequate for assessing complex development proposals,
including it in decision making does cause experts and elites to justify their assertions (Harmis et al, 1995, 216;
Tisdell, 1993, 214).

Three related roles exast for MP-SDSS in SIS land use and tounsm planning that accommodate all three
genenc decision making contexts. The first relates to the need to promote compromise- and consensus-
building in the multi-group context. This can consist of providing an avenue for local community members
to contribute, in either a formal or informal manner, to the generation of medium- to long-term
development strategies and the evaluation of larger development projects proposed for the near-future. Ar a
minimum, this nput could be confined to the evaluation of plans or projects at the concept or pre-
submission stage (Pearce, 1995, 118). To be valid, this form of parucipation must take place in the area
under study and not solely in the offices of the national Government. This could counteract, to some
extent, the inherent biases that planning systems often display in favour of the frequenty and vigorously

artuculated interests of the powerful (Porteous, 1989, 225).

The second role that is suggested for MP-SDSS relates to the development of land-related initiatives and
decisions within a varety of individual homogeneous or heterogeneous groups. Compared with the role
proposed above, participation here is decidedly limited and most likely would not include members of the
public. For instance, staff within a large land development firm could identify and assess collectuvely the
suitability of several potential sites where a specific type of tourism-related actvity or facilities could be
located in hght of competitive and complementary factors. Given the transnational nature of many
components of the tounsm sector, these analyses could feasibly extend across several different SIS

stmultaneously:

Third, MP-SDSS could also be used by Government planning staft or staff of other public agencies as a tool
to adapt Ewziont’s (1967) mixed scanming decision making approach to the tasks of defining planning issues
and possible soluuon strategies. While the previous two roles would most likely emphasise the design and
choice phases of decision making, the role suggested here focuses more on intelligence-gathering that can be
utilised in preliminary policy discussions prior to initiating public planning exercises. While the second
dimension of the multi-group role concentrates on remedial conflict amelioration, the effort here is focused

more on the proacuve identification of existing or potential areas of conflict and trade-offs.

The potential of an MP-SDSS or any group decision making aid depends in part on resource-related factors
(e.g. data, staff training, technical infrastructure, and finances, etc.) and technical aspects of the system itself

(c.g. funcuonal capabilities, user-interface, etc.). These factors are discussed in detail in Chapter Three.
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However, it is ultimately human factors that determine how successful decision support tools can be in any
of the roles suggested above. Perhaps the most important human factor here is the willingness of the most
powerful participants in the land use planning process to cede some of their decision making authority and
build compromise-based planning solutions on a foundation of negotiation rather than decree (Saaty, 1989,
60). This would require that these decision makers, whether they are politiclans or entrepreneurs, agree to
accept a certain loss in power, the exposure of their priontes, and the introduction of further delays and
uncertainty into the planning process. Based on the history of centralised planning, control, and decision
making in general throughout the Canibbean, 1t is unlikely the high-level politicians would be willing to accept

these costs (Dann and Potter, 1997, 212).

The potenual for bureaucratic use of MP-SDSS, either within the departmental confines of Government or
in broader multi-group consultations, is greater given their long-term professional interest in resolving
conflicts and their need to be accountable to both the general public and to elected officials. Relauve 1o
some of the other methods that Govemnments have for facilitaung participation in land use and tounsm
planning such as the Delphi method, nominal group technique, and round-table discussions, among others,
MP-SDSS  provide domain-specitic and complementary decision support with substanual analytical
capabilities (Bui, 1987; Hwang and Lin, 1987). The next chapter discusses the design of such a tool for land
and tounsm planning in SIS.

2.4 Summary

This chapter has outlined in broad terms the need for strategic land use planning to co-ordinate individual
land use activites, stabilise land markets, and mitigate against market failures. The decision making context
inherent 1o such strategic-level land use planning and management was described in terms of the
interchanges between muluple participants, muliple dimensions, and muluple facets. Within this ill-
structured problem environment, land-related issues are resolved usually through negotiation and bargaining
as vanious nterests must collectively make trade-offs and compromises between conflicting preferences for
current and future land use patterns and acuvities. While information tends to be deploved selectively by
individual participants in the decision making process, there is a fundamental need to accommodate large
volumes of thematcally-diverse data within an integrative framework that recognises explicitly the
importance of the spatial dimension to land-related processes and issues. GIS can sausfy many of the
information management, analysis, and communication demands of this MPDM forum but they have
inadequate capabiliies in several critical decision-focused areas of functionality. Consequently, more

artention is being directed at integraung MCA and GIS capabilities within a multi-participant SDSS



framework to facilitate better decision makers’ needs to be able to evaluate alternatives, express priorities,

and examine trade-offs between different objectives and land use strategies.

The broad issue of decision support for land use planning is brought into a more immediate focus by
examining it within the land use planning and management context of SIS. Tounsm development is a critical
economic activity in most SIS of the Canbbean, affecting host populations, natural ecosystems, and land use
and acuvity patterns. The magnitude and character of these impacts depend largely on the type and scale of
tourism development and the resiliency of the host population and common property resources. The
general trend of tourism development in the Caribbean is toward larger and higher-density resonts and a
rapidly expanding cruise ship industry. The positive impacts of this type of development are largely national
in scope and economic or political in nature. However, most of the negauve effects are highly-localised, due
to the concentration of tounsm land uses and activities near the coastal (accommodations) and port (cruise
ship facilities) attractions, the general decay of many effects with distance from their point of origin, limited
local opportunities for the population to benefit from tourism activites, and the confined land area of SIS.
Contflict, inefficiencies and detenioration in the quality of both tourist attractions and the living space of the

resident population are frequent results of this form of land use development.

It is argued throughout this thesis that a land use-onented approach 1o managing and planning SIS tourism
development can make imponant contnbutions to ensuring the well-being of the tourism sector as well as
the host population and environments and that this approach can be operationalised through a mulu-
parucipant SDSS. Moreover, it 1s suggested that MP-SDSS built specifically for the SIS land use and tourism
planning context be implemented in a manner that is sufficiently portable that they can facilitate consensus
and compromise-building within and across divergent and dispersed decision making settings. The issue of
operauonalising such a system is examined directly in the next chapter through a discussion of the design of

such a mulu-partcipant SDSS.



Chapter Three

THE ARCHITECTURE OF AMULTI-PARTICIPANT SPATIAL DECISION SUPPORT
SYSTEM FOR LAND USE AND TOURISM PLANNING IN SIS

This chapter describes the design and proposed utilisaton of a compact MP-SDSS appropriate to the
problem of land use and tourism planning in SIS. The following broad interdependent issues and questions
are addressed:

1. what specific decision support needs should the MP-SDSS satisfy?
what factors particular to the SIS decision-making context influence MP-SDSS design?

!J

3. who will use it and in what capacity?
4. what functionality is required maximally and minimally to meet the decision support needs?
5.  what types of data are required and/ or desired for the system?

6. how can the MP-SDSS contrnibute to and integrate with the land use and tounism planning processes
in SIS?

Some of these issues were discussed at a conceptual level in Chapter Two. Here, they are examined in terms
of their effect on the operational design of a MP-SDSS for SIS land use and tounism planning. The following
section, for example, derives a set of design principles relevant to the SIS planning context based upon the
human, technical, and organisational factors that define collectively the local environment for information
systems use. Next, the functional requirements of a MP-SDSS suitable for SIS land use and tourism planning
are descnbed. The architecture and capabiliies of TanPlan, a system developed and tested in the Cayman
Islands but appropriate to all SIS, are reviewed next with specific attention focused on its facilities for multi-
participant use, its appropriateness to the resource capacities of most SIS and its site selection and site

evaluauon functionality:

3.1 Information Technology Use in SIS

3.1.1  Locd Faaos A feamg Information Tedmalogy Use in SIS

The level of success that is realised by applying technological aids to human acuvities is governed by two sets
of factors - those related to the technology itself and those concemed with the human, institutional, and
organisational setungs in which the technology is utlised. For information systems such as GIS and SDSS,
most attention has been focused on how technology, as embodied in the various hardware, software, and

specialised data components, can lead to improvements in spatial data processing. Typically, problems such
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as unco-ordinated urban sprawl or resource depletion are addressed first by identifying shortcomings in
information access or analytical capabilities and a technology-based remedy like GIS is prescribed. If the
technology does not deliver improved understanding or decision-making capabilities with respect to the
problem, then efforts are directed most frequently at applying more, and often increasingly sophistcated
forms of technology, rather than determining if the technology was appropnate in the first instance
(Campbell and Masser, 1995, 28; Hall, 1993, 7).

Hence, while technological innovations such as GIS and SDSS are usually of some value to decision-making,
thev often fall short of expectations because they are ill-suited to the orgarusational context in which they are
used (Taylor, 1991b, 3). This context includes but extends bevond the structural limitations of GIS
menuoned in the last chapter to encompass a vanety of factors that define collectively the local conditions in
which informaton technology is applied (Subaryono, 1996; Veregin, 1995; Obermeyer and Pinto, 1994;
Campbell 1991; 1992). For mstance, an organisation’s autonomy; mntemnal power relatonships, leadership,
stability; and level of uncertainty regarding information system needs are key determinants of information

system success, or lack thereof, in developing countries (Zinn, 1993, 177; Masser and Campbell, 1991, 39; 64).

Resource availability and use issues affect local conditions to a significant extent in SIS. Hardware, software
and maintenance contracts are typically purchased from off-island sources using limited foreign exchange
reserves or are supplied for a finite and project-specitic length of time through intemational aid organisauons
(Masser and Campbell, 1991, 64). Human resources are limited typically in absolute numbers and in the
breadth and depth of available technical skills (Hall et al, 1997b, 83). These effects are accentuated in SIS
relatve to other locations as the mulu-functional portfolios of many government agencies (e.g. Cayrman
Islands Minustry of Educauon and Planning; Grenada's Ministry of Finance, Planning and Developmennt,
Trade and Industry) limit the potential for individual skills to be developed in depth in any one field (Kersell,
1987, 95-96). Ongoing trairung of staff to utilise information systems properly and to develop self-supporting
data maintenance and collecton procedures is hampered by this factor and by the financial constrants
menuoned above. As a result, technical resources, such as skilled support staff and existing compuung
nfrastructure, are usually limited. Lastly, data resources in SIS are frequently inadequate in terms of their
avatlability, quality, currency; and relevance to the decision-making problems at hand, particularly with respect
to geo-referenced or map data that are central to the success of GIS and SDSS (Hall et al, 1997b, 82-83; Yeh,
1996, 11).

Beyond these general influences, two other contextual influences are particularly relevant to spaual
information use in strategic land use and tounsm planning in SIS. First, the complex and multi-dimensional
nature of the problem environment, noted earlier in this chapter and in Chapter Two, obscures the types of
decision support needs to which information technology can be applied, whose needs precisely should be



targeted for assistance, and the manner in which these needs can be addressed. Second, Yeh (1991, 14) notes
that planners in developing countries have only general knowledge of what computer technology such as GIS
can or cannot do - an observation that parallels those made by Innes and Simpson (1993, 231) and
Klosterman (1990, 181) with respect to North American planners. This can be extrapolated to the broader
context of decision support for land use and tounsm planning in SIS given the tendency for planning

acunvities to focus on short-term application processing or promotion issues.

3.1.2  Design Prinaples Underhog MP-SDSS Design for Land Use wd Tarssm Plaroang in SIS

Based on local constraints on information technology use and the need for participatory: planning and
decision-making, several principles underpin the design of a MP-SDSS for SIS land use and tourism planning.
These design prnciples, modified from Hall et al (19974, 75), include:

l.  relevance and applicability to the wide variety of subordinate problem domains that comprise the SIS
land use and tounsm planning context;

ease of use for a broad spectrum of computer skill levels ranging from policy-preparers, decision-
makers, and members of the public with little or no computer expenence through to individuals

highly conversant with information systems;

!‘)

3. modest hardware requirements such that the software can operate on a personal computer (PC) with
a minimal system configuration of a 486 processor and 8 megabytes of RAM, VGA graphics, while
hard disk requirements will be a function of local database size;

4. modest data demands that can be satisfied through commonly available GIS and database data files;

require little training to use and facilitate users to leamn as they use the software;

wn

6. compatibility with software and the graphical user interface (GUI) of operating systems that are
familiar to most users (Le. MS Windows 3.1, Windows 95, and Windows NT);

low purchase price, free of license restrictions, and easy to maintain so that it is feasible to distribute
it 10 a variety of participants in land use decision-making;
8. mechanisms to accommodate explicitly the MPDM character of SIS land use and tourism planning;

9. an open architecture that permits developers to customise the application or add functions as
requured.

~

Collectively, these design prnciples preclude the feasibility of satisfying the decision support needs identified
carlier through the use and modification of commercial GIS or MCA products. For example, the absence of
multi-participant facilities in commercial GIS software, their general orentation toward technically-adept
users, and licensing requirements were highlighted in Chapter Two. The general lack of software with
mtegrated MCA and spatial analysis capabilities and the resultant demands for user-controlled data exchange
between dissimilar and separate software packages (e.g. loose-coupling) was noted as well.



3.2 Functional Requirements of a MP-SDSS for SIS Land Use and Tourism Planning

3.2.1 A Froxtiond Viewd Key Strategic Lard Use Plarvarg Tasks in SIS

The process of designing a decision support tool can be described as an attempt to attain the best possible
match between the requirements of the decision-muaking environment and the capabilities that the tool is
intended to provide to support these requirements (Siver, 1991, 83). With a clear understanding of the
former, the design issue is reduced to searching for the means to sausfy best the stated decision support

needs.

In the case of strategic land use and tourism planning in SIS, however, gaining an unambiguous and succinct
depiction of the decision-making environment and its consttuent needs is far from siraightforward.
Medyckyj-Scott (1993, 92-93) characterises the specification of these requirements as being a function of: a)
the technical setting, b) organisational goals, and ¢) the contexts of use which encompasses task domain, user
characteristics, and physical and social environments. An overview of some of these factors, in particular the
technical setung for information technology use, was provided in the preceding section on local conditions.
The remaining two factors, as discussed in Chapter Two, are areas of considerable complexity given the
multi-context, mulu-objective, and multi-participant decision-making environment charactenstic to land use
planning in SIS. For instance, the “ideal” MP-SDSS design for supporung inter-departmental decision-
making within Government assumes relatively constant managenal-level group membership, face-to-face
communicaton, clearly-defined mandates, and a general emphasis on rule-based procedures encoded in
regulations, laws, and professional practices. In contrast, a design to support planning at the community-
level must accommodate a more fluid environment characterised by dynamic groups, concems for

anonymity, and a wide range of decision issues and task types that need to be addressed.

Despite this complexity; three basic decision tasks were identified in Chapter Two as being common to land
use and tounsm planning in SIS. These tasks include: explore local resources and conditions in order to
define and redefine planning problems; generate choice alternatives, either as candidate sites suitable for one
aspect of the wider land use pattem or by extending this process to produce more comprehensive land use

plans; and to evaluate these choice alternatives according to the priorities of different participants.

The latter tasks of site selection and evaluauon are dniven often by the need to satsfy five- or ten-year targets
for visitors or accommodation units produced through a combination of analyucal, arbitrary, and exogenous
inputs. Hence, decision-making participants must determine collectively where to locate specific types of
tourism land uses, subject to competing claims by other land uses and divergent assessments of the suitability
of alternauve locations. The results of these negouations are encapsulated as land use zone designations and

regulations within national or sub-national long-range development plans. Once these designations are in
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place, the need to identify and evaluate altematives can emerge in a reactive and ad /o manner as
development initatives are submitted incrementally. Decisions concerning the spatial and temporal phasing
of development, which specific types of permissible land uses to encourage in a given zone, and the suitability
of different varations of a large development proposal are three examples of decisions that are strategic or

tactcal in nature but are often determined on a land development application-by-application basis.

The site selection and evaluation decision tasks can, from a functional perspective, be decomposed into a
number of lower level stages. Jankowski et al (1997, 584) and Nyerges (1995, 318) Lt five decision-making
steps that are conducted with an SDSS-G during a site selection exercise: 1) problem exploraton, 2) crtena
selection, 3) criteria priontisation, 4) altemative evaluation, and 5) consensus negouation. Based upon the
roles suggested earlier for MP-SDSS in the SIS planning process, these steps could be repeated 1n a senes or

concurrently across several departmental or interest-group-specific contexts.

In the secuons that follow, the functional capabilities that an MP-SDSS requires to support these selection
and evaluation tasks are examined in detail. However, prior to ths, it is necessary to consider what DeSancus
(1993, 212) terms the “holistic attributes™ of GDSS and how these properties factor into the design process.
This shifts the focal point of the discussion temporanly away from concems of “what can the system do
specificalli?” to broader questions such as “how well does the system suit its target decision-making
environment®”, “how, and to what extent, is the system likely be used®”, and “what are the probable effects

of system use on group decision-making?”.

3.2.2  Remarenss, Deasion Guadane, and Comprebersreness ;m MP-SDSS Design

The aurbutes of a DSS, including subtypes such as SDSS, GDSS, and MP-SDSS, are descnibed most
frequently in terms of three dimensions: restrictiveness, comprehensiveness, and decision guidance. Silver
(1991, 115) defines restrictiveness as “the degree to which, and manner in which, a DSS hmuts 1ts users’
decision-making processes to a subset of all possible outcomes.” Two facets of restricuveness can be
discerned in this definition. The first concems the range of functuons and interface presentations that are
incorporated within a DSS. Irrespecuve of the decision-making and design environments, a certain amount
of restrnicuveness is unavoidable since time, cost and technological limits allow only a finite amount of

funcuonality to be provided within any information system.

Sprague and Carlson (1982, 99 ) cite four other factors that contnbute to this aspect of restrictiveness in a
DSS: a) a DSS is only one of the aids that are employed typically in problemrsolving, b) the decision problem
is necessanly represented in a simplified manner within a DSS relative to conceptualisations of its user(s), ¢)
DSS impose often new demands for particular skills and/or approaches to problem-solving, and d) not all
decision-making activities can be supported through computerised means. DeSanctis (1993, 212) and



Jankowski et al (1997, 385) refer to this component of restrictiveness as a distinct aurbute of
comprehensiveness. Thus, more comprehensive systems are applicable to a broader spectrum of decision
problems but their complexity tends to make them more difficult to operate than less comprehensive systems

that are targeted at specific problem issues.

The second facet of restrictiveness centres upon the extent that a DSS enforces some form of structure upon
the decision-making process. More restrictive systems require users to follow a particular sequence of
openations or to adopt a specific approach 1o problemrsolving while less restrictive vanants permit users to
define their own decision path by selecting procedures as required from a “tool box” and setting parameters

as thev see fit (Jankowsk et al, 1997, 585).

While restrictiveness affects what a user can or cannot do with a DSS, decision guidance reflects the extent to
which the user is provided with directuon in the use of the system’s capabiliies and in the structuring of the
decision-muaking process (Silver, 1991, 158). Decision guidance can be either deliberately or nadvertenty
provided by a system. Deliberate guidance can be informative, where users are provided with unbiased
information concerning the choice of options, procedures, or data without indicating a preferred choice, or it
can be suggestive in nature in that recommendations are provided for choices (DeSancus, 1993, 212).
Inadvertent guidance can be thought of as a form of unintended externality associated with a system’s design
that in some manner affects how users perceive or utlise the system. The order that choices are arranged on
a menu tree may; for example, affect how often individuals remember and use a particular procedure (Silver,
1991, 183). The importance of a system’s interface as the main vehicle for supplying decision guidance and

nfluencing the general usability of the system is descnbed in a subsequent section.

Qearly, there are important interrelationships between the attributes of restrictiveness, comprehensiveness,
and decision guidance. Restrictiveness anises, in part, from a real or perceived need to simplify and structure
problemrsolving by supplying a limited range of methods or procedures that a user has to consider and leamn.
SDSS, for instance, are constructed typically around a subset of GIS and other analytical functionality that is
pertinent to limited task domamns. The environment that a DSS is designed for, which encompasses the
anticipated user commumity; the decision problems to be addressed, and the local conditions discussed above,
is also a key determinant of system restrictiveness and decision guidance. Complex and multi-dimensional
decision-muaking environments, like those of SIS land use development and tounism planning, may require
that comparatively few absolute restrictions be placed on the choice of data or decision-making procedures.
However, a high degree of suggestive decision guidance is necessary to pennit users with widely ranging skill

and knowledge sets to navigate and utilise the system effectively.

The potenual contributions that a DSS can make to decision-making are described most often by

enumerating the functional capabilities of the system or, in other words, what the system can do. The above
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discussion has pointed out the need also to be cognisant of what a system cannot do (restricuveness) and how
decision-muakers can be deliberately and inadventently influenced in its use (decision guidance). With these
considerations in mind, the specific functional and user-interface requirements of an MP-SDSS built for the
SIS planning context are outlined next. The discussions concerning the funcuonality required to sausfy the
decision tasks of site identification and evaluation are organised below to reflect the usual practice of
compartmentalising system design in a number of quasi-independent modules (Figure 3.1). Where notable
differences are found between desired levels of functionality and that which is required mimmually, these are

noted.
User Interface
A ¢ ¢
Database Management - Mulu-Parucipant
(DBMS) Management
MCA Spatal Data
Models <« > Management (_J
Display and
———————> . <«

Reporung

FIGURE 3.1 GENERIC FUNCTIONAL MODULES OF A MP-SDSS

323 User Inefie Reparerrerts

The user interface (UI) serves as the gateway through which selected aspects of a system’s internal
functionality are revealed to the user(s) and all interaction with the system is channelled. The Ul, which may
be built around command line input, menu opuons, or iconic representations, is the model through which
users map therr tasks onto a system’s available suite of commuands, functions, and procedures. The UI
component of a DSS can therefore be seen as the comerstone on which the “conceptual link between human
intention and what the computer can offer as a decision support environment” is formed (Gould, 1993, 102).
The strength of this linkage is based on how closely the UI model corresponds to the mental model that the
user holds of the system’s operation (Dawvies and Medyckyj-Scott, 1995, 124).

Several factors introduce difficulues into designing a UI for a MP-SDSS for the land use planning context in
SIS. First, there are numerous feasible means and paths available by which a given suite of functions can be

represented (Silver, 1991, 91). Second, the choice of how to represent a bundle of functions and processes 1s



determined largely by charactenstics/ capabilities of the end-users and the environment in which they operate.
In the SIS context, the end-user community has been described as being particularly diverse in terms of their
computing skills, dormain-specific knowledge, underlying objectives, approaches to problem-solving, and the
context within which decision support is to be provided (e.g. policy-builder versus policy-maker, individual
versus group decision-making, adversanal versus consensual, etc.). Third, as it is aimed at decision support
and not decision-taking, a MP-SDSS must not impose a particular decision-making style on its users, but
instead, should be capable of supporting a number of different approaches and cognitive models (Sprague
and Carlson, 1982, 98-99).

Collectively, these factors necessitate a Ul design that is sufficiently flexible and easy-to-use that experts and
non-experts alike can access required functions intuitively through a number of often redundant pathways
(Densham and Armstrong, 1995, 180-181). Some commercial GIS, such as the widely utilised ARC/INFO
GIS, fail to meet these needs due to their reliance on a commund line drven interface as a chief means of
user input and control. While technically-adept users can become proficient with hundreds or even several
thousand thematically-organised commands, the command line UI model is a significant barmer to infrequent
users who can have great difficulty translting their decision problem to unfamiliar spatial concepts and
commands. Alternatively, a customised interface can be constructed through macro language (e.g. AML ~

Arc Macro Language) or by ODE programming (e.g. Visual Basic).

Graphical user interfaces (GUI), which permit user interaction through a vanety of menu types (ie. pull-
down, pop-up, forms), iconic representations (i.e. toolbars and button bars) and input sources (kevboard,
mouse, etc.), have proven to be a much more suitable method of facilitating human-computer interaction.
GUIs have gained, with few exceptions, an almost universal acceptance across a wide spectrum of software.
Properly designed GUIs can help conceptualise a system’s operation, aid memory and recall, and reduce

learning curves significanty for a wide vanety of users (Gould, 1993, 103).

Two broad perspectives exist in GUI design. First, decision tasks and system operation can be represented
through a data-oriented approach where emphasis is placed on the manipulation and display of relevant
quantitative informauon (DeSancus, 1993, 212). In the case of an MP-SDSS, the GUI needs to provide
opportunities for the presentation of interactive maps and tabular displays of the aurbutes of spatial
phenomena as well as facilitate analytcal procedures. Second, a process- or task-onented approach to UL
design focuses more upon assisting the user through the various steps or choices required to address a
decision problem. Thus, the GUI may be designed to help specifically with problem-structuring, the creation
and evaluaton of different strategies or the choice of techniques to be applied to an issue while data factors

are relegated to a secondary level of interest (Jankowski et al, 1997, 585). General purpose GIS generally



display a data-oriented emphasis in their Ul design, while specialised multi-participant software built expressly

for supporting negotiation or idea generation typically employ process-onented Ul designs.

The MP-SDSS that is proposed for use in SIS land use planning requires elements of both approaches, with
an emphasis being given to process-onented methodology. The data-oriented aspect of the GUI should
allow decision-makers to interact with spatial and tabular data simultaneously and examine the impacts of
making changes or selections in one view and seeing the effects in the other (Densham, 1991, 410). While
these facilittes can help users to explore and visualise various aspects of the problem environment, elements
of a process-oriented interface provide structured paths to assist with more complex decision tasks of
selecting sites and evaluating the suitability of candidate sites based on multiple criteria. Navigational aids that
are built into the GUI can provide a significant amount of decision guidance for these multi-phase tasks..
Populansed in commercial PC software as “wizards” or “assistants”, these aids help increase the system’s
responsiveness and encourage “leam-by-doing”, by guiding the user through complicated sequences of

operatons and choices of opuons, parameters, and data.

Lastly, the GUI must be configured to facilitate use in a multi-participant decision- making environment. This
issue is discussed below in the context of the specific MPDM functionality that is proposed for the MP-

SDSS.

324 Sarvmo and Midn-Parnapars Managenene

Malczewski et al (1997, 370) list three properties that an analytical framework must possess In order to
provide meaningful support for resolving land-related conflicts: 1) the system must be credible to mnvolved
nterest groups, 2) it must be tailored specifically to the needs of a participatory planning process, and 3) 1t
must be interactive and consultative in its operation if the system is to aid and promote consensus-building.
The issue of credibility is addressed through the forthcoming discussions of spatial, DBMS, and MCA
funcuonality (what can the system do?) and in the preceding GUI design secuon (how are these functions
represented to the users?). Although GUI design can contnibute positively to the second and third properties
listed by Malczewski et al, the mulu-participant aspect of the planning problem generates needs for other

capabilities as well.

A scenario-based approach is a parucularly appropriate way to satisfy these needs in light of the multi-context
and dl-structured land-related planning environment. Development options or “scenanos” are simply stored
records of the choices that an individual or group makes during a problemrsolving session. From a technical
perspective, scenarios can provide some measure of control over the integrity of valuable base-line data sets
that should not be deliberately or inadvertendy modified by any user (DePinto et al, 1996, 274). The
mechanics of adding and deleting individuals from a group decision-making procedure, which may be



necessitated in a dynamic group context, can be incorporated within the realm of scenario management as

well (Mandviwalla and Olfman, 1994, 254).

In terms of how the user interacts with the software, there are several other advantages to this approach.
First, decisions concemning the data sets that are utlised in a site selection or evaluation procedure, the
participants engaged in the analysis, parameter value settings, and so on, are saved in the scenario for later
recall or modification. This provides a facility for expenmentation and learing as users are able to record the
impact of altering assumptions, data sources, objectives, etc. in distinct scenario files for subsequent
comparison and analysis (Hall et al, 1997a, 78). Second, strategic planming decisions tend to occur
intermittently, thereby making the ability to recall saved scenarios of value to group and individual memory -
an important element of multi-participant decision-making (Mandviwalla and Olfman, 1994, 254). Meta data
stored in the scenaro contributes to this memory aid function by documenting the choices and actions that
define collecuvely an analysis and jusufy the results. Meta data, or “information about information”, can be
of an automated form, such as records associated with command logging, or may be of a more discretionary
nature where individual users can associate different explanatory comments with specific selections or

parameter settings within one or several scenanos.

Finally, a scenanio-based approach offers a mechanism for consensus- and compromuse-building through
both synchronous and asynchronous participation. Several participants can store their analyses within one
scenario and, in the process of doing so, leam from each other and potentially work toward a joint solution.
In conflict-laden situations or where anonymity is desirable, several groups or individuals can work
independenty and generate separate scenarios. A muster scenario file can then be compiled by a factlitator
(c.g. planning agency member) and distributed subsequently to the participants or be used as the starung
point for internal consensus-building efforts. Neutral nomenclature, such as “userl”, “user2”, “user3”, and
so on, can be used within a master scenano to ensure confidentiality when it is a concem. While this general
methodology is less sophisticated and more restrictive of face-to-face communication than the decision-room
model utilised in some GDSS, it is applicable to all three of the generic group decision-making contexts
discussed in Chapter Two (homogeneous, heterogeneous, multi-group) and is more technologically

appropriate to the conditons that charactense SIS.

325 Spata Froxnorality

GIS are described often according to their capabilities to store, manipulate, display, and provide analytical
suppont for geo-referenced data sets. Maguire and Dangermond (1991, 326-327) have organised these

vanous capabilities into the following ten genenc functional classes:

1. data capture (input of data from digitising hardcopy maps, GPS, scanned irmages, etc.);
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2. data transfer (moving digital data from one format to another);

3. validauon and editing (checking and removal of errors);

4. storage and structuring {ensuring data conforms to specific data models - raster, vector, etc.);

5. restructuring (changing data sets from one data model 1o another - e.g. vector to raster conversion);
6. generalisation (simplifying and/ or aggregating individual data entites);

7. transformation (altering the scale or projection of a data set);

8. query(retrieval of information conceming one or more data entities);

9. analysis (creation of new information (temporary or permanent) by manipulaung data sets);

10. presentation (displaying spatial or tabular information in map or report formats).

In pracuce, there is a great deal of overlap and dependency among these functional categonies. For instance,
the output of certain analytical procedures, such as digital map overlay methods, may need to be validated and
structured according to the intemal data model requirements of a GIS through the construction of stored

(topological) relationships prior to use.

In order to sausfy the mandate of decision support rather than data processing, spatial functionality within
SDSS is often restnicted to the subset of GIS query;, analysis, and presentation capabilities that are most
pertnent to their target use environment. Quenies can be based on either the descriptive attnbutes associated
with geographical features (e.g. “select all census zones with a population of more than 500™) or locaton (e.g.
“select all properties within 300 metres of a nature reserve”), and they may be initiated through logical
expressions or graphical selection (Le. mouse). Often selecuon critenia are defined on an mnteractve and ad bac
basis by establishing a sentes of spatal and non-spatial constraints (e.g. “select all properties within 300 metres
of a nature reserve that have not been built upon™) (Egenhofer and Herning, 1993, 124). These capabilities
form the baseline spatial query requirements for a MP-SDSS for strategic level decision support. Beyond this,
more sophisticated capabilities that permit users to explore the ambiguities of many geographical features,
such as the indeterminate nature of concepts like “close”, “far”, “low”, “adjacent” etc., and access alternative
measures of distance, (Euclidean, network, ume-based, etc)) can be used to address issues within specific
problem domains (Wang and Hall, 1996; Wang, 1994).

As noted above, specifying the spatial analysis capabilities that are required for the SIS land use and tounsm
development planning arena is a particularly difficult task due to the heterogeneous objectves, skills, and
problem domains of its participants. Individuals or groups concemed about development impacts on the
natural environment may want specialised spatial functionality for examining localised changes to runoff
flows into marine ecosystems, whereas planners may want expert system capabilities to automate subdivision
design procedures, spatial statistical capabilities may be requested by others, and so on. Artempts to satisfy all

of these specialised needs within one MP-SDSS is not feasible from a technical perspective and, moreover, it



is not necessarly desirable for group decision-making. Copas (1993, 163) and MacDonald (1997, 518)
suggest that computatonally-intensive and/or technically-complex operations be conducted pror to group
meetings since individuals unfamiliar with complicated procedures may be intimidated and also because 1t
may shift the focus of debate from goals and priorities to detailed technical matters. This is particulardy
relevant n the mult-group context where the use of particular information and procedures is determined
through consensus or majonty rule. Facilitating interoperability with other software permits homogeneous
groups with technically-skilled members to exchange data between the MP-SDSS and extemal domain-
specific models.

At a more generic level, Arentze et al (1996b, 194) list four general classes of spatial functions that are used to

select, create, and structure data for the purpose of spaual analysis:

1. create or define new spatial entities by buffering or overlaying point, line, and polygon features;

2. dernive new aunbutes for spatial entities by calculating feature-to-feature distances (e.g. distance from
cach hotel 1o a selected attraction) or the number of point features that lie within a polygon zone;

(W]

select features that satisfy user-specified locauonal and attnibute charactenstics;

4. permut the aggregation of large-scale data to suitable smualler scale representatons (e.g. dissolving
polygons of like characteristics into larger polygons, assigning point level data to zonal features, etc.).

When SDSS are based on a commercial, general purpose GIS, such as Spans, Maplnfo or ARC/INFO, the
SDSS tool developer is able to access genenc functionality as required. Somewhat fewer capabilites are
available to the developer when a SDSS is built upon a spaual data viewer platform (e.g. ArcView, Spans
Explorer, etc.) or visual programming controls that contain GIS functionality (e.g. MapX, MapObjects, etc.),
especially in terms of spatal data processing. While cach of these alternatives can provide a robust
foundation for SDSS development, their licensing restrictions, hardware demands, and purchase costs violate
several of the design principles set out earlier in this chapter, especially in the context of developing nations.
LCtilising a public domain GIS digital mapping kemel to provide spatial data handling capabilities generally
trades these constraints off against the breadth of available funcuonality. The MP-SDSS developer must then
apportion development efforts between duplicating exisung GIS functionality (e.g. overlay;, vector to raster
conversion, etc.) in the MP-SDSS and concentrating on building new- functionality that is targeted specifically

at the SIS decision support domain.

Irrespective of the spauial analysis capabilities that are incorporated within public domain MP-SDSS, they will
remain dependent upon commercial GIS for lower-level data creaton and processing. As mentioned above,
this drawback is not likely to be a significant impediment to decision-making, given the desirability to conduct

computauonally-intensive data processing operations outside of the decision-making forum.
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326  Database nunagerent fioxtionality

The database management system (DBMS) used in SDSS tool development provides several types of
functionality that are of central importance to the usefulness of the tool in multi-participant applications.
Perhaps the most important of these roles is to store and manage all of the attribute data that describe the
properties of various spatial features (Densham, 1991, 408). This storage function imposes a logical and
consistent structure on the available digital data and ease-of-access while simultaneously influencing how
users conceptualise the data and, ulumately, the issues that the data can be applied 1o (Armstrong and
Densham, 1990, 7). The most widely encountered database model that is relevant to MP-SDSS is the
relational model which structures data thematically into tables (relations) defined through a set of rows
(tuples) and columns (fields or keys). Details of the relational database model and other structures, such as
object-oriented, network and hierarchical, can be found in Burrough and McDonnell (1998), Healy (1991),
Armstrong and Densham (1990), and Date (1986), among others.

In addition to the storage function, the DBMS provides end-users with capabilities to modify tables by adding
or deleting fields, basic editng of the values of fields, and to create new tables. Relational joins between two
or more database tables allow records with identical values in common link, or “key”, fields to be accessed
casily on an ad hac basis urrespective of how they are subdivided into distinct logical tables. This capability
permits domain-specific or confidential data that may be maintained external to the MP-SDSS to be utilised
within an analysis scenario. Staff in the Ministry of Tounsm, for instance, could gain a spatial view of tounst
concentration by joining a database table containing hotel-by-hotel occupancy rates to the anbute table of
hotel point locations. Similarly, the DBMS must permit tabular data from within the MP-SDSS, such as

evaluation matrices, to be exported and used by other software applications.

Finally, the design principles listed above influence the form and functionality of the DBMS component of
the MP-SDSS.  The foremost requirement is compatibiity with widely-used hardware, software, and
operating systems in order to leverage exisung investments in computing facilities and user skills. It also must

be inexpensive to distribute to potential user groups.

327  MCH poxiondiy

The role of the MCA (muluple cntena analysis) component of the MP-SDSS is to assist decision-makers to
order and choose from a limited and known set of discrete alternatives based upon value-based crteria
weights that they specify: These alternatives may be a set of feasible locations for a proposed land use or
activity or a set of competing development strategies for an area under study. In the first case, the decision

problem can consist of eliminating inferior sites, identifying one or more acceptable sites, or establishing a



complete ranking from best to worst across the entire set. In the latter instance, the decision problem is

restricted to one of choosing the one option that is considered to be superior to the others.
Four types of functionality are required in the MCA component of the MP-SDSS in order to:

1. establish critena weights;
calculate appraisal scores and ranks;

conduct sensitivity analysis; and

!u
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4. foster consensus-building and mulu-participant management.

A certain amount of redundancy should be present in this core set of functionality in order to recognise the
composite nature of decision support needs within the SIS land use planning context. For example, user
charactenstics, planning problem complexity, time and available data constraints, among other factors, can all
vary substantially from one sub-context to another within the broader SIS land use planning forum and as
one progresses through the stages of a decision-making process. Janssen (1992, 89) notes that the choice of
MCA technique “is itself a mulucritena problem with a trade-off between comprehensiveness/ objectivity and
simplicity”. This type of trade-off cammes over to the other core areas of functionality identified above and
should be acknowledged by providing the end-users with a range of methods for deriving criteria weights,
calculating appraisal scores and ranks, and so on, from which they can select the tools most appropriate to

thetr needs.

The trade-offs between comprehensiveness and simplicity are readily apparent in the calculation of criteria
weights. Weights reflect the relative importance of critenia to each other and thereby have a critical impact on
the outcomes of an evaluation process. Consequently, 1t is of paramount importance that decision-makers
understand the operation of the procedures that are used to denve these weights and the wav in which they
are combined. Without such understanding, there is no way for a user to determine easily if their stated
priorities are reflected accurately in the resultant weighting values. Ordenng cniteria according to importance
is the least demanding means of indicating cnterion importance. However since most MCA methods utilise
quantitative weighting values, these values must be estimated using ancillary techniques (Le. Expected Value,
Random Value, Extreme Value) that are likely to be too complex for many decision-makers (Nijkamp et al,
1990, 57-63; Janssen, 1992, 70-72). The rating method of distributing a fixed number of points across the
criteria is relatvely easy for decision-makers to understand when dealing with relatively few crtenia but it
becomes progressively more difficult to use as the number of criteria approaches user-specific cognitive limits

(usually 7 +/- 2) (Voogd, 1983, 103).

Methods based on paired-comparisons of criteria link verbal statements to integer ratios (usually between 1

and 9) to indicate whether, for example, criterion a is “of equal importance”, “somewhat more impornant”,



etc. than criterion 4. Crtena weights can be denved from a resultant matnx of pair-wise rtios as the
eigenvector having the largest eigenvalue (Saaty, 1977; 1989) or by the weighted least squares method (Hwang
and Yoon, 1981, 48). Mathematical details of selected methods for producing criteria weights are provided
below in Section 3.4.3 as well as Nijkamp et al (1990) and Hwang and Yoon (1981).

The need to equip system users with a range of mechanisms for each sub-task within the MCA component of
the decision process extends to the choice of method for calculating ranks. For example, the principle
decision support need at the earlier stages of addressing complex problems is to screen out inferior
altematives quickly. Non-compensatory techniques, which do not allow inter-criteria trade-offs to be made,
can be used to produce “shortlists” of feasible candidates with little effort by eliminating those that do not
meet crteria-specific thresholds (Le. conjunctive method) or do not score highly on the most important
criteria (Le. lexicographic method) (Hwang and Yoon, 1981, 75). The comparatively low cognitive and data
demands of non-compensatory methods are offset by their inability to permit inter-critenia trade-offs and the

need for consensus on threshold values or the rank order of criteria (Massam, 1993, 87-88).

Once inferior altematives have been removed from consideration, compensatory methods are generally more
suttable for evaluating multi-faceted decision problems as they permit favourable values that an altenative
muy have on one crterion to be counterbalanced by lower values on other critena. Within this broad group
of methods, the underlying methodology and assumptions, data requirements, and general comprehensibility
to users vary substantially. From a methodological perspective, three broad families of approaches can be
discerned in the literature: a) multi-attnbute uulity theory (MAUT), b) mult-dimensional scaling, and ¢)
outranking. Only a brief description of the underlying concepts of each family is provided here. More
detailed discussion is provided in the surveys of Olson (1996), Vinke (1992), and Voogd (1983).

Culity-based MAUT methods, such as the weighted summation or simple additive weighting (SAW) method,
are some of the most widely used MCA techniques and can be seen as the core of Hill's (1968) goals
achievernent matrix (Voogd, 1983, 120). Appraisal scores are calculated for each altemative by multiplying
each critenion score by its corresponding weighting value and surnming the resultant products (e.g. criterion 4
value * criterion 4 weight + critenion b value * criterion & weight + criterion ¢ value * criterion ¢ weight and so
on). Altlenatves are ranked from highest score (most preferred) to lowest score (least preferred). Decision-
makers generally perceive these methods to be easy to operate and understand. However, some individuals
have difficulty with the high degree of substitutability that is assumed between the evaluation criteria where
better performance on one criterion can offset poorer perfformance on any other cnteria, subject to the
effects of the critenia weights (Nijkamp et al, 1990, 68). For others, expressing the relative value of different
alternatives in terms of a single dimensionless score is problematic (Massamn, 1993, 94). More complex
MAUT methods based on non-linear or multiplicative uulity functions have yielded very similar results in
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practice to the weighted summation technique while requinng much higher cognitive effonts from decision-
makers. Extensive assessment procedures are used to establish how decision-makers trade critena off against
one another (e.g. how much would criterion 4 have to improve to be equvalent in value to a one unit

decrease in critena £?) (Janssen, 1992, 58; Hwang and Yoon, 1981, 103).

Saaty’s (1980) Analytical Hierarchical Priority (AHP) method is another vanant of MAUT that has been
applied to a wide variety of problem contexts (Wu, 1998; Banai, 1993; Golden et al, 1989). The AHP utilises
a pair-wise comparison methodology in combination with a hierarchical arrangement of critena (Lin et al,
1997, 406). For each cniterion, choice alternatives are evaluated in a pair-wise fashion and assigned a score
which is typically within the range of one (2 and & are equally preferred) to nine (a is very strongly preferred to
b). The critena-based scores are then summed without further adjustment to produce an overall score for
each alternauve (Harker, 1989, 16).

Multi-dimensional scaling (MDS) or geometnic scaling methods were developed origmally for use in
continuous problem analyses and were adapted subsequently to the discrete context. They are based upon
the concept that an ideal point preferred to all other values can be identified for each evaluation criterion
(Won, 1990, 122). A large body of literature has been built on MDS methods, especially in sociology and
psichology. Also known as Ideal Point analysis (IPA), this group of methods compares each alternauve to a
theoretically optimal solution composed of all cntenon-specific ideal points. Although this optimal solution
is not feasible usually, it does provide a point of reference to which all altemnatives are compared. For each
criterion, the deviation from the ideal point is calculated and weighted by the decision-maker’s preference
weights.  Alternatives are ranked from the lowest to the highest total weighted deviations from the ideal

solution configuration. Mathematically, the distance of altemative 4 dz, from the ideal can be expressed as:

1

J p | 7
di = Z(m 3.1
L=

Xji —max{Xji)
1

where: 77 is the weight on criterion ;
Xii is the normalised score of altemative 7 on criterion j
p s ascaling coefficient

Outranking or concordance analysis (CA) techniques rely upon pair-wise compansons of altematves to
denive a subset of alternatives that outrank or dominate all other alternatives (Vinke, 1992, 58). Two indexes
lie at the core of most versions of CA. The concordance index is calculated as the sum of the prionity weights
for all criterta where alternative 4 1s better than alternauve 4 and reflects the relative dominance of altemative 4

over altemauve b (Jankowski and Richard, 1994, 327). The discordance index captures the extent to which

altemnative 4 is worse than altemative b as the greatest difference between critenia scores where altemative a is
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considered to perform worse than altemative 4. User-specified concordance and discordance thresholds are

adjusted incrementally to eliminate dominated alternatives and idenufy the most preferred alternative(s).

Nijkamp et al (1990, 71) note that the Electre I method based on the use of outranking would not necessarly
provide a complete ranking of akematives. However, subsequent versions of Electre as well as
complementary methods such as PROMETHEE I and II have extended the methodology greatly to allow
for a complete ranking of alternatives, to accommodate fuzziness in outranking relationships, and to eliminate
the need for thresholds (Vinke, 1992, 64; Voogd, 1983, 127-128). Based upon its consistent and full use of
information concerning altenatives and its thorough method of companng each altemative against every
other candidate, CA methods are generally quite highly regarded within the MCA community (Phaneuf, 1990,
39: Hwang and Yoon, 1981, 127). However, depending on the varnant of CA used in an evaluation, the
complexities of the computational methodology underlying CA and the use of thresholds can reduce its
effectiveness as a means of decision support where decision-makers are not familiar with the procedure
(Yoon and Hwang, 1995, 52; Jankowski and Richard, 1994, 328; Hobbs et al, 1992, 1773).

The evaluation methods listed above are dependent upon quantitative or cardinal criteria data values. This
requirement can be sausfied for many planning decisions, as relevant criteria relating to area, height, distance,
costs, and so on, are recorded by ratio data. However, since these critena are measured in different units (e.g.
dollurs versus metres) and techniques such as SAW, CA, and IPA produce aggregated suitability scores across
decision critena, it 1s necessary for these “raw” data values to be normalised on a comparable (Le. 0 to 1) scale
(Carver, 1991, 323). Voogd (1983, 77-79) and Hwang and Yoon (1981, 30-31) describe several different

procedures for standardising criteria data including these commonly used methods:

1. dividing cnitenion values by the sum of all scores for that criterion;

=1
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dixiding critenion values by the maximum value for that criterion;
te] ’

X
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3. subtracting the minimum raw score from a critenion value and dividing the result by the
difference between the maximum and the minimum raw scores.
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where: X, is the normalised score of alternative / on criterion ;

X, is the ‘raw’ or original score of alternative ; on on criterion ;

max X is the maximum raw score for criterion ; across all alternatives
4

min X ; is the minimum raw score for criterion j across all altemnatives

{

While the procedures listed above all scale data values for a critenion along a 0 to 1 range, the normalised
scores for each altemauve differ from one method to another and can, consequently; affect the outcomes of
an evaluation to some degree (Janssen, 1992, 56; Massam, 1988, 33). Procedure 3.2 above, for instance, will
return a comparatively narrow range of standardised values that sum to 1.0, while 3.3 and 3.4 always assign a
value of 1.0 to the highest data value for the criterion. A standardised value of 0.0 is always assigned by
procedure 3.4 to the mnimum data value, but is only assigned by procedure 3.3 to raw data scores of 0.
Further, it is possible to specify directly the minimum and maximum values used in procedures 3.3 and 3.4 in
order to recognise certain practical or hypothetical limits to the rather than drawing these values directly from

the underlying data (Massam, 1993, 83; Voogd, 1983, 78).

Many evaluation factors encountered in planning cannot be described on a ratio or interval scale due to their
intrinsic characteristics (e.g. amenity and quality-of-life factors) or because resource constraints often prohibit
extensive data collection. However, since many of these factors are assessed using an ordinal scale, it is useful
to include methods for calculaung appraisals that can accommodate rank order data. Some cardinal methods
mentioned above, such as CA and IPA, have been modified to accommodate the reduced information
content of ordinal data, as dlustrated by Voogd (1983, 134-136 and 154-153). Orhers, such as the EVAMIX
method and geometric scaling models, facilitate the use of mixed data by dividing the evaluation criteria into
ordinal and cardinal sets and combining the respectuve ordinal and cardinal dominance indexes (Jankowsk,
1989; Janssen, 1992, 66; Nijkamp et al, 1990, 85-86).

Irrespective of the actual techniques that are employed, it is necessary to test the stability of the results to
changes in either criteria weights or the cnitena scores (data values). These effects are most commonly gauged
by: a) examining the impact of changes to weights or critena scores on the entire set of choice alternatives
and, b) examining a pair of alternauves and calculating how much the cnitena weights or scores would have to
change in order for the two altematives to have an equal final ranking (Jankowski, 1995, 256). Bodini and
Guavelli (1992, 6+1), for example, determine the stability of ranks by counting the number of times each
alternative is dominant while the cnitena values are vaned stochastically in five percent increments. Janssen
(1992, 91-100) reviews a variety of staustical methods that have been developed for this task while Jankowski
et al (1997, 597) dlustrate the use of a dynamic sensitivity procedure which allows users to visualise the impact

of changing a critenion weight on the overall ranking outcomes. Method uncertainty is addressed most often
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by comparing the rankings that several MCA techniques produce for a given set of alternatives (Buede and
Maxwell, 1995; Heywood et al, 1994; Van Huylenbroeck and Coppens 1995, 403).

Lastly, two broad approaches have been developed to extend MCA to accommodate the consensus-building
aspect of group decision-making. The first approach focuses on deriving group criteria weights from the
weights established by individuals. This can be done by assigning each participant an influence weight which
reflects the relative importance of their judgement or expertise to the group’s decision-making process.
Group-level criteria weights are determined by applying these influence weights to each individual’s criteria-
level weights. Malczewsk et al (1997) use this method to account for the amount of power that seven
different interest groups have concerning environmental conflict issues in the Cape Region of Mexico. While
this method may be sausfactory within an organisation with a formal hierarchical structure, it can be difficult
politically and ethically for a central authority to apply it to disparate social groups engaged in a democratic
participatory process (Voogd, 1983, 68). Using the geometric mean of the individual pnionities to produce
group weights is one way to avoid this problem, however individuals may attempt to skew the resultant
averages through extreme positions (Harker, 1989, 21-22; Saary, 1989, 65).

The second approach to consensus-building in a group context is to produce a group ranking of alternatives
based upon munipulating the ranks produced by the individual group members. Details of a variety of
procedures for producing aggregate ranks based on a vanety of voung procedures are provided by Hwang
and Lin (1987, 29-77). However, only the most relevant to this thesis are mentioned here. For M
altematives, the Borda function awards m~ 1 points to the altemative ranked highest by an individual, m - 2
points for the second highest ranked altemative, and so on. This is repeated across all group members and
summed to produce overall scores with the highest value being associated with the most preferred alternative
(Massam, 1993, 92). The Copeland method extends this majonity rule procedure to include how many times
an alternative loses as well (Hwang and Yoon, 1981, 217; Massam, 1991, 32). In contrast to these voting-
based procedures, Cook and Seiford (1978) define a consensus group ranking as the ranking that mimimses
the total absolute distance from the set of individual rankings (Fiwang and Lin, 1987, 51). For A alternatives,
an m by distance matnx is calculated and an assignment algorithm is used to calculate the total distance for

each possible ordering of the alternatives.
3.2.8  Reporug and Display froxrionality

The essential role of all DSS is to help users translate various types of data into useful information. Meadow
and Yuan (1997, 701, 703) charactenise data as symbols (e.g. alphanumeric, pictorial, etc.) that have little or no
intrinsic meaning, and information as symbols that do have some meaning. This translation process involves
elements of transformation, which are addressed by the analytical procedures discussed above, and

communication. Both transformation and communication processes are recipient-dependent such that data
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for one group of individuals may be information to others or what is information to several individuals may

be perceived to have different meanings.

The provision of multiple pathways through the analytcal components of the MP-SDSS acknowledges the
recipient-dependent dimension of data transformation by permitting users some lautude in choosing
procedures that are most closely aligned with their needs. A similar amount of flexbility is required in tabular
reporung and map display functionality in a MP-SDSS since they serve as the chief mechanisms for
conveying the analyucal outputs of the system to a diverse user community. In the case of tabular data, it is
advantageous to have a subset of basic pre-defined reports suitable for general use and some ability for users

to produce reports that are taillored better to their specific needs.

Flexability in the production of hardcopy and on-screen muaps can be facilitated by allowing users to alter
cartographic representation of geographic features by manipulaung shade, colour and texture, the orientation
of point symbols, symbol size and offset, and other aspects of symbolisation. To enhance the potential for
communication, avoid the production of incorrect or misleading maps (see Dorling, 1998 and Monmonier
1991), and ease the map production process for non-expert users, it is desirable for navigational aids to be
built into the system’s GUL. In this way, users can be supplied with decision guidance regarding the
appropnateness of different symbolisation options for specific spatial primitives (Le. point, line, area) and

assistance with more complex classification procedures.

Explicit recognition of the mulu-participant nature of selection and evaluation operations must be
incorporated within the display component as well. Users should be able to view the selections of different
participants quickly and easily. Further, they should be able to classify ranked features in such a way that
factlitates investigation of compromise and consensus sites and helps to visualise the impacts of particular
criteria weighting schemes. Jankowski et al (1997), for example, depict the degree of consensus regarding the

suttabilitv-of a site in terms of graduated circles.

This core level of reporting and map display can be extended in several ways should design resources permit.
All discussions of mapping to this point have focused on representing spatial features in two-dimensions.
Three dimensional map display could be of considerable value in SIS with extreme topography (e.g. volcanic
islands such as Montserrat) but would require substanual programming effort in terms of spatial processing
capabilities as well as the navigational aids that would be required to guide non-experts. On another front,
Shiffer (1995) explores the potential of enhancing communication by augmenting conventional map and
tabular report output with different forms of media, such as photos, video and sound. The ability to graph
various data is also desirable. Here, the design choice centres on whether to duplicate capabilities already
found in other commonly available software (e.g. spreadsheets, presentation software) or to rely on the

interoperability afforded by DBMS data export.
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3.3 Data Requirements

Data are the critical element in decision-making that ultimately bound both the type of issues that can be
addressed with a DSS and the type of answers that can be developed with the system. In additon, since data
are constructed often with reference to specific regulatory, administrauve or scientific standards or practices,
they are a tangible and legitimising product of these procedures and the individuals or groups who advocate

the procedures.

The constraints that local conditions in SIS impose on data availability, accuracy; and currency dictate that the
MP-SDSS must be capable of providing meaningful decision support using a relauvely small complement of
digital data. The actual supply of data will vary not only between SIS but also among decision-making
contexts. Typically, 2 common pool of base data can be identified that is shared by most if not all participants
involved with land use and tourism planning issues. The interpretation, perceived relevance, and subsequent
use of these data as decision-making information vary according to a participant’s role in the decision-making
process and the position that he/she is advocating. Over and above this core set of data, different
homogeneous group contexts have additional data often that are pertinent to their specific domain of
expertise. Concems over interpretation, confidentiality, or liability associated with data that may contain
known, but not easily explained, shortcomings usually preclude the use of these data in heterogeneous or
mulu-group settings. Examples of such data include: hotel occupancy rates, manne habitat surveys, and

proposed development projects that have not entered the public evaluation process.

For the purposes of site selection for locating tounsm facihities, such as hotels, condominiums, and guest
houses, a minimum of three spaual data layers is required: 1) a census-based smuall area polygon layer 1o
which tabular census and/or survey data conceming the host population can be linked, 2) a point or polygon
layer that describes the location and pertinent attributes of existing tourism land uses as well as the propertes
they are situated on, and 3) a land use layer. Notwithstanding the benefits of a broader data set, at least a
rudimentary level of site selection and evaluation analyses can be conducted using these layers. The census
layer allows spatially-disaggregated socio-demographic information such as population counts, housing
conditions, employment structure, and income levels to be visualised, contextualises planning decisions, and
leverages the investment that most SIS make in costly censuses. While a census is usually only conducted
every decade, more limited annual surveys are often conducted using census enumeration areas. In tum, the
tourism facility location layer permits new tourism facility locations to be identified relative to the pattern of
exisung tounsm facilities and attractions, thereby permitting aspects of agglomeration economies and
diseconomies to be addressed. The presence of the third layer recognises the propenty-oriented focus of
most land use planning decisions. Development projects, for example, are proposed for specific land parcels,

environmental interest groups lobby Government to purchase parcels that encompass fragile habitats, and



conflict erupts between property owners because of the externalities associated with one individual’s current

or planned future acuviues.

More complete analyses can be conducted if other data are available. Legal and administrauve data, such as
map lavers that depict zoning designations for properties and parcel fabric changes associated with proposed
developments, would be valuable in a vanety of decision-making contexts. Where confidentiality concerns
are not of issue, such as within intemal Planning agency discussions, land registry- database tables that link to
parcel map layers would also be of assistance as they descnibe property ownership, assessed value, and

development status, among other details.

Key elements of the human-built landscape that would also be valuable in various decision-making settings
include: a) a transportauon layer that can be associated with database tables containing traffic counts and road
condition, b) pedestnan trails and pathways, ¢) building points or polygon footprints that are coded for
structure type, age, condition, etc., and d) hard service layers that indicate the location and charactensucs of

electrical, sewerage, and water networks.

The natural landscape is a cntical factor in determiming how attractive a site is to tounsts and hence operators,
the potential ecological impacts of development, and the types of physical constraints that are imposed on
development. Topography represented by contour lines and slope polygons is of particular relevance in
islands with substanual relief, while map layers that symbolise solils, stream and niver networks, and vegetation
cover are more universally applicable across the Canbbean. Areas with fragile flora and fauna may be
recognised in terms of parcel-level designations or as separate polygons. Equally important for assessing
coastal development in SIS are aquatic features such as reefs, coastal ecosystems, and manne parks and

sensitive habitats such as mangrove swamps (Pieters and Gevers, 1995; Ebanks, 1988; Salm, 1984).

A substanual poruon of the digital map data required for the tourism sector will be present as elements of
these legal-administrauve, human-built, and natural environment spatial map layers. The building footprints
that pertain to hotels and condominiums and human-built attractions (e.g. histonic structures, restaurants,
museums, casinos, etc.), for example, can either be extracted into a separate map layer or simply coded
accordingly if one layer is desired for all structure types. A similar approach can be applied to attractions
relaung to natural features, such as dive sites, national parks, public beaches, scenic lookout points, and so on.
Compeutive pressures will generally restrict access to detailed aunbute information conceming private sector
elements of the tourism sector. For instance, it is probable that only a few individuals in the Government

tounism munustry will have access to disaggregated hotel-by-hotel occupancy rates.

To summunise, the emphasis in this discussion on the digital data that can be read by MP-SDSS software does
not imply that other data sources are unimportant to land use and tourism planning. Some geo-referenced



data may only be available in hardcopy format since staff shortages, inadequate base maps, or the sheer
complexity of representing the phenomena within a digital data model may preclude its conversion. Other
data lack spatial references but are relevant as macro-level contextual information or as guidelines from which
spatial decisions are based. Visitor surveys that profile tourist satisfaction, spending and often provide limited
indications of visitor activities, and development regulations that dictate lot size, densities, and setbacks are

two such examples.

The next section describes the operational design of TaoPlan — a MP-SDSS that was developed specifically to
provide the functionality discussed above for tourism-based land development planning in SIS.

3.4 TourPlan - A MP-SDSS for Tourism and Land Use Planning in SIS

341  Dewdgpmen Cogect

TaoPlan is a MP-SDSS that was developed by the author as part of a research grant awarded by the
Intemational Development Research Centre IDRC) of Ortawa, Canada to Drs. Brent Hall of the University
of Waterloo, Waterloo, Canada and Arthur Conning of the United Nations Demographic Centre (CELADE)
of Santiago, Chile. The overall purpose of the grant was to develop a suite of spaual decision support tools to

address practical and domain-specific planning issues common to Latn American and Caribbean nations.

These tools were to be designed with the intention of fostering decentralised information use and,
correspondingly, decision-making in order to broaden planning capabilities and participation wherever
possible. TaaPlan was developed to assist land-related planning with a parucular emphasis on land use
change assoclated with tourism in SIS. The onginal problem mvestgation for 7aePlan and iual data
collection took place in the Canbbean windward island of St. Lucia. Further development and prototyping
were conducted on Grand Cayman of The Cayman Islands, Briush West Indies. Three other tools were
developed as part of the project: A amssPlan, to help optimise primary health care facility systems (prototyped
in Costa Rica), EdiPlan, to support education planning needs (prototyped in Sanuago, Chile}, and Zorlan, to

present socio-demographic analyses in map form for small area census and survey data.

342 Highlew design

The high-level architecture of TanPlan consists of five main modules as illustrated in Figure 3.2. All modules
except the GIS kemel and aspects of the opumisation functions of A amssPlan were programmed in Microsoft
Visual Basic 4.0. The advantages that this development environment offered were: a) a visual design toolbox
for creating easy-to-navigate GUI, b) complete compatibility with the industry-standard Microsoft Windows
3.1, Windows 95, and Windows NT operating systems, c) built-in DBMS funcuonality through Data Access
Objects (DAO) which supports a range of common database formats including Borland Dbase and Paradox,

74



Microsoft Access and FoxPro and ODBC (Open Database Connectivity) protocols, d) wide user community
making further customisation and extension of the resultant program possible by third party developers.
However, relative to a lower-level programming language like C++, Visual Basic has comparauvely poor
memory management and numencal processing capabilities, which can result in slower operation. To
alleviate this problem, the GIS kemel was programmed in Microsoft Visual C++ to provide a library of
functions for computationally-intensive operations related to map display, distance calculatons, data
classification, etc. Programming of the GIS kemel was conducted by Dr. Robert Bowerman, who also
developed the A aasPlan SDSS (Bowerman, 1997).
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FIGURE 3.2 TOURPLAN ARCHITECTURE

As Figure 3.2 illustrates, all user interaction with the software is channelled through the GUI. The Scenario
Manager operates in a task-dependent mode to log selected decision-processing activities automatically in
scenario files for subsequent reuse and recall. At the users’ discretion, descniptive comments concerning a
scenario or for particular steps in a site selection or evaluation process can be recorded as well Interaction
between the user and the GIS kemel (GISK), MCA, and DBMS modules is co-ordinated through the
Scenario Manager. For instance, required deskiop mapping functionality, such as spaual display, query and
data classification, is provided by the GISK in conjunction with the DBMS. Simularly; all data storage and
manipulation required by the routines in the MCA module is managed by the DBMS. The DBMS also allows



for descriptive statstics to be reported, linkages to be made to external database tables, and the exporting of

analyucal results.

On system start-up, TaePlan presents a data-onented structure that includes simple spatial and tabular data
browsing and query capabilities to a single-user for general problem exploration and use in day-to-day
operational duties. It is anticipated that if the software proves to be useful for routine functions, users will be
more comfortable applying it to tactical and strategic decision problems that are encountered less frequently
The software takes on a more task-onented focus once the mulu-user site selection or MCA assistants are

invoked.

ESRI’s (Environmental System Research Insutute) public domain “shapefile” standard is the main external
spaual data format that is supported by the GISK. Each shapefile is composed of three separate files which
contain locauonal (shp), atnbute (.dbf), and spaual index (shx) data. Vector-to-raster data conversion is
built into the GISK as well This functionality allows raster, or gnd cell, data layers to be created from
polygonal, vector-based shapefiles. The user can control the gnd cell size in the output raster layer and
whether all or selected input features are to be replicated. The allocation of atribute data from shapefiles to
gnds is achieved using a variant of the moving window method described in Bracken (1989). See Bowerman

(1997) for technical details.

The tabular attnbute data associated with shapefiles is maintamed in Borland’s industry standard Dbase
format. 7anPlan supports this external database format as well as output files from W R+, a companion
piece of census processing software, that was also developed under the auspices of the IDRC research grant
which supported the development of TaoPlan. W R+ and its predecessor REDATAM + developed by
counterparts at CELADE are ubiquitous in national census bureaus and other agencies throughout the
Caribbean and Laun Amenca. While no capabilities are provided in TarPlan to change the geometry of
shapefiles, users are able to edit database tables, change their structure by adding and deleting fields, and

perform relatonal joins between tables as required.

With this broad overview in mind, the site selection, evaluation, and multi-participant functionality that is

programmed into 7aePlan is now outlined.

343  TaoPlan Lowled design

3.4.3.1 Grapinaad User Irteface

In order to minimise training requirements, enhance interoperability with other Windows-based applications,

and contrnbute to user familianty with the software, TaePlan’s GUI conforms to industry-wide conventions
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concerning point-and-click pull-down menu structure, toolbar layout, and overall visual design. The basic

menu design is shown in Figure 3.3.
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The menu layout is maintained with relatively few exceptions throughout the operation of the software.
Menu options that are not valid due to the current state of conditions are made unavailable to the user or
“greved our”. For nstance, the File | Close File menu choice is not selectable unless at least one map layer or
darabasc table is open. The GUI as a whole is a blend of the data-oriented and task-oriented approaches to
interface design. The menu wee component has a predominately data-onented focus that is directed at
opening and closing of data sets (map layers and database tables), selecting and displaying spatal enutes

and/or tabular records in multiple map or browser windows, editing database tables, and so on.

Redundant paths to data-oriented functionality are built into the menu structure by way of shortcut keys (e.g.
Cerl O ininates the File | Open dialogue), the duplication of commonly-used functions on the toolbar shown
in Figure 3.4, and through a pop-up menu assodated with the map legend (Figure 3.4). A limited amount of
informauve deasion guidance is provided to users through the “tool tip” explanatory notes that appear when

the mouse is paused over toolbar buttons and certain areas of some dialogues.
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FIGURE 3.4 TOURPLAN TOOLBAR AND POP-UP MAP LEGEND MENU

The task-based orentadon of the GUI is represented through four navigatonal aids that are termed
“assistants” in TourPlan and are similar in structure to the “wizards” found in many commercial software
products. For example, the Map Classification assistant aids the data visualisation process by allowing the
attribute data associated with a map laver to be classified according to user-defined or pre-defined
classificadon schemes. The GISK then uses the resultant data classification as the basis for displaving the
laver in map windows. The Grd Manager assistant guides users through the procedure of creating raster
layvers from polygonal vector shapefiles and allocating attribute data to the gnd cells. Two further assistants
were developed specifically to guide users through site selection and MCA processes required for generating
tourism-based land development scenados. Their operaton is discussed in detail in Sectons 3.4.3.2 and

3.4.3.3 below-.

3.4.3.2 Site Selection Assistant

Webster (1993, 712) describes the process of generating land use plans as “more of an art than a scence
because it i1s rare that the full solution space of a problem is ever explored or that a rigorous procedure is
adopted for traversing it.”” This asserton applies equally well to the problem of sclectng sites for given
purposcs since determining which sites are suitable for particular types of land use activides is, in many
respects, the atomic process upon which comprehensive plans are built.  Several factors contnbute to this
situation. Openshaw et al (1989, 174) note that many site sclection processes are dominated by “non-
sdentific methods” and hindered further by a general lack of regulations or numencal criteria that can guide
important aspects of siing deasions. The presence of multple actors with incompatble objecuves and
varving levels of power and the inability of many key decision factors to be translated into tangible,

quandtiable, and/or digital formats were discussed in Chapter Two and in the first sections of this Chapter.
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In addition, land use planning issues focus predominately on incremental changes to a dynamic land use
system and rarely deal with an empty or static canvas on which optimal configurations can be developed
and/or mantained. Consequently, assessing the accountability, transparency; and rigour of the site selection

process the subsequent site evaluation processes is problematic to say the least.

Where development control regulations are restricuve, the site selection process for a given land use may be
constrained to a small universe of potential locations and the task of idenufying and evaluating candidate sites
is relatively straightforward and well understood. This has generally not been the case in Caribbean SIS to
date, given the lack of comprehensive frameworks for managing land use in some temitories and the influence
of political factors on the application of both documented and undocumented planning practices and policies
(Patrullo, 1996, 113; Conway, 1989, 71; Potter and Wilson, 1989, 127).

With the above considerations in mind, the role of the site selection assistant in 7aePlan is not to determine
the “best” or optumal locations for specific land use acuvites. Instead, its role is to provide what Webster
(1993, 712) terms “appropmate scientific support” for the creation and moditication of land use scenarios, or
alternative views of the future, in which policy problems and key assumptions are explored and altemauve

solution strategies are developed.

A two-stage approach embodying Etzioni’s (1967) mixed scanning is common to most GIS-based site
selection analyses. Large numbers of candidate sites are scanned quickly using basic thresholds of suitability
to produce shortlists of feasible candidates. The objective in this first stage is to identify which candidates are
acceptable 1n terms of their aspaual charactenistics (e.g. price) and, more imponantly, according to their
individual and collective locations within the study area. The resultant shortlists of feasible locations are then
subject to more detailed evaluauon. Examples of this two-stage approach can be found in Jankowski and
Richard (1994) and Carver (1991), among others. In TaoPlan, these stages are facilitated by the site selection
and MCA assistants respecuvely. Figure 3.5 illustrates the proposed interacuon of these tools and the

importance of the field verification element discussed in Chapter Two.
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FIGURE 3.5 PROPOSED USE OF SITE SELECTION AND MCA ASSISTANTS

The site selecuon assistant is a multi-step navigational aid that can be used either directly by the participants in
a scenario or else operated in a moderated, or “chauffeured”, mode where a facilitator operates the software
on behalf of the participants. The process of creating a site selection scenario involves recursion through five
basic steps: 1) designate scenanio participants, 2) load required spatial data layers, 3) establish a study area, 4)
designate suitable land units (Le. parcels) for particular land uses, and 3) view individual and collecuve
selections. A scenario is initiated by entering the names of between one and ten parucipants each of whom
may be an individual representing a partcular viewpoint or a group of individuals acung together (e.g.
community group). The ceiling of ten users is somewhat arbitrary but is based on what was seen to be a
reasonable number of participants to interact in practice. Users can be added or deleted from a scenano at

any ume in accordance to the dynamic nature of the group participants.

Next, all participants in the scenario must agree on a mummal complement of data on which the scenario is
based. This set of data consists of: a) a “base map” layer from which a study area or region of nrerest is
delimited, b) a tourism facilities layer that consists of all relevant point or polygon accommodation features
such as hotels, guest houses, etc., and ¢) a land use layer. The land use “layer” may be either a single raster
layer created previously in TaePlan, a single vector shapefile that depicts generalised land use polygons, or
several mapsheet-level shapefiles of individual land parcels. In the latter case, the user needs to interact with
only one seamless parcel “layer” for convenience. Artribute data associated with these map layers are
duplicated within the scenario to allow for scenano-specific modifications and thereby safeguard “master”
data sets. Once the required map layers are loaded, additional spatial and non-spatial data sets can be added

1o, and used within, the scenario by any participant at any ume.

Third, all users within a scenario must agree on the extent of the study area, or geographic solution space,
from which feasible tournism facility sites (such as locations for resort or accommodauon development) are

denufied. The study area may be designated arbitrarily on the screen through one of several possible
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graphical methods or with reference to the attributes of the base map features. Hence, the study area may be
set according to socio-demographic indicators if a census Enumeration Area (EA) base muap is used or
alternatively it may be set in accordance other pertinent human, physical or environmental data sets such as
admuinistrative areas or watersheds. This stage of the site selection process determines which cadastral, or
land parcel, mapsheets are loaded to form the land use layer and recognises, to a limited extent, the
hierarchical dimension inherent to many land use issues where different criteria are relevant at different scales

of analysis (Lin et al, 1997, 40+4; Arentze et al, 1996b, 128).

The process of designating land parcels for tourism development proceeds as follows. First, only one
participant is “active” or currendy muaking selections at any given ume. Each participant’s selecuons are
maintained individually and there are no constraints on when or how often the active designation switches
between users. In this way, users are free to refine their selections in response to the selections of other

participants or as their understanding and perception of the decision problem changes.

Three basic methods are available for narrowing the universe of candidate sites down to a short-list of
feasible alternatives. Graphical selection routines built into the GISK permit the active user to include or
exclude parcels through simple map-based point-and-click operations and by drawing standard graphic
primitives such as lines, boxes, circles and irregular polygons around or through features of interest. In
additon, an easy-to-use SQL (Structured Query Language) expression builder permits users to access DBMS
functionality and select candidate sites according to their aunbutes. Thus, one participant may initiate their
selection process by looking at serviced parcels that are between two and six acres in size, zoned for
tourism/hotel uses, and have at least 250 feet of frontage on a main roadway while a user with different

objectives could apply other selection cntena.

Finally, a parallel dialogue is available for selecting spatial features based on proximity. In contrast to DBMS
queries that probe the attributes of a site, distance-based queries extend the site selection process to include
aspects of “situation” or the spatial context the individual locations are a component of (Couclelis, 1991, 15;
Pereira and Duckstein, 1993, 412). Conceptual and technical issues have limited the extent to which GIS
technology has been able to accommodate situation to date. However, it can be addressed to some degree
through measures of “proximal space” which encompasses common elements of human spatial cognition
such as adjacency, proximity, contiguity, contains, and distance along a linear feature (Couclelss, 1991, 16).
Participants can access GISK functions to construct proximity-based development exclusion zones around
sensitive natural features or restrict candidate sites to those within (or beyond) a user-defined distance from
particular features of nterest such as points of historical or cultural significance, important marine and
terrestrial habitats, scenic vistas, or land uses considered undesirable from the perspective of tounsts and

hence tounst operators.
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Xung and Whitley (1994, 273) disunguish between land capability, which is the physical capacity of parcel 1o
support land use j, and site suitability which centres on the social acceptability of land use j on parcel & In a
mult-participant context, participants are likely to intermix these concepts and reappraise both physical
“facts” and their perceptions penodically when determining what is approprate for a given location.
However, in the presence of sufficient factual data and mechanisms to transform these data into useful
information, it is more probable for land-related conflict to revolve around what a parcel shadd be used for
rather than what it a2 be used for. To recognise this value-based aspect of the selection process and provide
a means to investigate the nature of conflict, site selection participants have the option of designating specific
parcels for uses other than tourism (such as commercial, open space, protected, and residential uses). While
this land use classification scheme is far from comprehensive, users can define their own land uses where

required.

The temporal dimension to land use change is a further source of land-related conflict given the finite
capacity of human and natural systems to absorb change and the temporal nature of development impacts.
Scenario participants can indicate their preferences concerning the phasing of land use change through a
coarse and arbitrary three-stage classification (less than 5 years, 5 to 15 years, and greater than 15 years). In
this way, a pro-development participant could designate a parcel for resort development in the shon-term
(less than 5 years from the present time) while another user may want to reserve that site as open space unul
the effects of approved construction on proximate reef eco-systems are better known. The users are
responsible for ensuring that the progression of land uses assigned to a particular parcel is both possible and

logical since no facilities are provided with TawPlan for building Markovian rules of land use change.

The degree of commonality among the participants can be reviewed at any time in two ways. The Scenario
Muanager can indicate how closely the participants” approaches are aligned since it records all selection
operations on a participant-by-participant basis and also allows users to add explanatory meta data pertinent
to specific steps in the selection procedure or to the scenario as a whole. The degree of commonality in the
participants’ short-lists of feasible sites can be visualised in tabular or map format, thereby providing a limited
mechanism for fostering debate over consensus or compromise sites. Group members may then decide to
refine their approach or assumptions regarding the issue at hand or they may elect collectively to spawn
additional scenarios to investigate alternative objectives. Should all group members be sausfied with their
selections, they may want to examine the candidate locations in the field, as indicated earlier in Figure 3.5,
which can conceivably initiate further refinement of selection criteria and the feasible set of candidate sites.
To gauge the performance of the group’s collective selections relative to the priorties of its individual

members, It is necessary to use the MCA assistant.



3433 MCA Assistare

The MCA assistant is a user-friendly navigational aid that guides one or more “evaluators”™ through a mulu-
criteria evaluaton of the selected potential development sites contained within up to ten site selection
scenarios. Input scenarios may represent the feasible alterauves defined by different participants for one
geographic region or they may span several study areas. The steps that each MCA “session” is composed of

are tlustrated in Figure 3.6.
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FIGURE 3.6 MCA ASSISTANT: STEPS IN EVALUATION PROCESS

All evaluators in an MCA session must agree on the input site selection scenano(s) and the evaluation method
to use. TanPlan supports three techniques for determuning the ranks of choice alternatives: weighted
summauon, net concordance-discordance dominance, and subtractive summuation. Each method is
approprate potentally to different users and different choice problems given the differences in their
underlying methodologies and assumptions. The weighted summuation method was included in TaePlan
because of its simplicity- and transparency to non-expert users (Hobbs et al, 1992, 1774). The most important
assumptions that the method rests upon are that the critena are both subsututable and non-complementary -
conditions that often can be difficult to sausfy and, if violated, can generate misleading results (Guimiraes
Pereira, 1996, 715; Pereira and Duckstein, 1993, 408; Hwang and Yoon, 1981, 102). Cardinal cntena scores
and cnteria weights are required as well In order to permit aggregation across criteria that are measured
typically in different units, attribute values are standardised using equation 3.3 since it has the advantage of

preserving the ratio-scale properties of the raw data scores (Voogd, 1983, 77-78).
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Mathematically, the weighted summation method can be depicted as follows with the alternative score (ulity)
being ranked first:

J
U, =Z(w,.x,.,.) 35
j=1
where: U, is the total score for alternative  across all critera,

x,; is the standardised attribute score of criterion j for alternative 4,

w, is the weight assigned to criterion ;
The family of concordance methods offers more robust evaluation mechanisms that establish outranking
relationships through pair-wise comparnison of altemauves. For a given pair of alternatives, the concordance
index indicates the degree of dominance that altemative 7 has relative to altemative / (Bodini and Giavelli,
1992, 640). This is calculated, assuming normalised weight values, for all critena on which altemative 7

performs better than or equal to altemative z as:

C,= z w, 3.6

jeC,.-

The discordance index indicates the extent to which altemative / performs better than altemnative 2. Whereas
the concordance index deals with differences in criteria weights, the discordance index, d;, centres on criteria
scores. The data values must be standardised in order for the discordance component to be calculated since
it depends on inter-criteria compansons. Specifically:
de="(%,-%,) 37

In general, the most preferred alternauve would have high concordance indexes relative to other altematives
and low discordance values. In analyses based on several criteria, 1t is not always possible to generate unique
and opumal classifications of altematives in this manner (Nijkamp, 1975, 96). Instead, the most common
method of ordering alternatives is to apply user-defined threshold values, & and d , to the concordance and
discordance matrices in order to produce their respective dominance matrices. For altemative / to outrank

alternauve Z the following condition must hold:

€ 2T g 4y Sd 3.8

Depending on the variant of CA that is used, parual or complete rankings can be produced by altering these
thresholds progressively. However, the arbitrary and often ambiguous nature of these thresholds has been
criticised especially in light of their importance to the final outputs of the analysis (Hwang and Yoon, 1981,
125). Jankowski and Richard (1994, 328) assert that “[tJhis makes control of threshold values essentially
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meaningless, as a person unfamiliar with the technique is likely to choose an arbitrary value with no reasoning
behind i.” Hobbs et al (1992, 1773) concur and suggest that this lack of understanding undermires the
confidence that users have in the output of the system. This is particularly problematic in the SIS planning
environment given the diversity of the potenual user community, general lack of specialised training and
expertise, and the resource limitations that hinder the development of technology skills.

As a consequence, the CA technique selected for TaoPlan is based on the method that van Delft and
Nyjkamp (1977, 49-51) developed for utilising the pair-wise concordance and discordance indexes to produce
measures of net dominance nstead of indicatons of outranking. The net concordance dominance value for
choice candidate 4 denoted here as e g, indicates the difference between the degree to which altemnative :
dominates all other altermatives and the extent to which they in tum dominate . Net concordance

dominance is calculated as:

netc, = Z Cjp - ZC"" 39

I !
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Similarly; the net discordance dorminance value for alternative i can be calculated as:

/

netrd, = i d. - Zdﬁ 3.10

i=ti=1 Q=10 =

Two complementary sets of ranks can be denved from these values since high ner ¢ values and low e d
values are preferred. Bodini and Giavelli (1992) use this method to provide difterent evaluation perspectives
(i.e. how well/ poorly does an altemative perform relative to others) on several development scenarios. A
composite ranking can also be produced by averaging the two set of ranks, with the highest average rank
being the most preferred (Yoon and Hwang, 1995, 53; van Delft and Nijkamp, 1977, 51). Participants in
TaoPlan MCA sessions are able to order candidate sites according to either their rer g, net d, or average ranks.

The third evaluation method that was included in TanPlan is the subtractive summation technique which is
one of three methods incorporated within the EVAMIX approach. It also compares altematives in a pair-
wise manner but permits ordinal scale criteria to be used in the evaluauon as well as data measured on interval
or ratio scales. Janssen (1992, 66) indicates that separate dominance indexes are calculated for the cardinal

(Q) and ordinal (O) critena sets respecuvely using:

ﬂr=liz {w,(.{',,.—.{-,., )}p}l g 3.11
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where: sign  =+11if xji >N, -1if xji <xji, O if i = xjt
p is a scaling parameter

The scaling parameter p is typically set to 1 if there is reasonable confidence in the reliability of the criteria
weights. Otherwise, larger p values can be used to decrease the effect of differences between altematives on
the less important criteria (Voogd, 1983, 176). The qualntative and quantitative dominance scores are
standardised to permit overall dominance scores to be calculated as the weighted sum of their separate scores.
Once the cardinal and ordinal dominance indexes are calculated, they are standardised and overall dominance
scores for each alternative are produced as the weighted sum of their separate dominance scores (Bodini and

Giavelli, 1992, 641).

After the evaluation method has been chosen by the user(s), the evaluation matnx is created. The first step is
to specify the criteria that will be used to evaluate the choice altematives. The list of available critena is a
function of the database fields that are common to the site selection scenario(s) and the choice of evaluation
method since only the subtractive summation method supports ordinal data. Next, the evaluator(s) have the
option of including all of the altemnatives included in the scenario(s) or applying a filter to restnct the
evaluation to a subset of alternatives (e.g. candidate sites that have been selected by all, one, or particular site

selection users).

All decisions in the process to this point, such as the choice of input scenarios, the judgement critenia to use,
and so on, are group-wide. The next step in the procedure is to speci{y the names of up to ten groups or
individuals who will be evaluators. By default, all of the participants in the mnput site selection scenario(s)
initially- have evaluator status but the composition of this list can be altered by adding new evaluators and/or
removing existing evaluators. This permits one or more evaluators (e.g. a government planner) to evaluate

their own set of candidate sites as well as those identified by a cross-section of planning participants.

Each evaluator begins the weighting process by indicating for each criterion whether high or low data values
are preferred.  This may be understood universally for some cntena while in other cases there may be
differences between users. If distance to the coast is a criteria, for example, hotel developers may view it as a
“cost” to be minimised given the willingness of most tourists to pay premiums for waterfront
accommodation. On the other hand, individuals concemed with the ecological dimension of marine and
near-shore (e.g. coral reef) environments may want to limit beachfront development and consequently view
higher distances to the coast as a “benefit”. Once these values have been set, the criteria scores in the

evaluation matnx are standardised (Malczewski, 1996, 960; Jankowski, 1989, 357).
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Next, the evaluators deade collectively whether to use the seven-point scale or the eigenvector method of
generatng criteria weights. The former method is based on psvchological scaling research that indicates
individuals are generally able to distinguish reliably berween seven classificatons, plus or minus two (Voogd.
1983, 104). Each evaluator can generate their own set of crteria weights relauvely quickly and easily by
assigning a numeric value ranging from one to seven to each crterion. Semanuc references, such as very low
importance, low importance, and so on through to very high importance, that correspond to each numenc
value are used in the weight generaton process (Figure 3.7). These numernc values are then standardised to
produce criteria weights within the bounds of zero to one. Examples of this method being used in spanal
dedision-making arc illustrated by Carver (1991) and by Jankowski et al (1997) although the latter use 2 nine-

point scale.
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FIGURE 3.7  SEVEN POINT CRITERIA WEIGHTING METHOD
The other method for cstumating critena weights in ToarPlan is the eigenvector method populanised by Saare
(1980) in the Analytcal Hierarchy Process (AHP). In this method, evaluators compare each pair of crteria

and indicate the relative importance of criteria to each other on the following nine-point scale:

1 Catena 7 and ¢ are equally important

3 Caterion 7 1s moderately more important than catenon 7
5 Cadtenon / is strongly more important than catenon /

- Catenon 7 1s very strongly more important than critenon 7
9 Crterion 7 1s extremely more important than cntedon 7

Fven numbers are considered intermediate points between the adjacent values. For cach pair of criteria,
ratdos of their reladve importance are entered into a positve pair-wise reciprocal matrix such that a; = a 'y
(Van Huvlenbroeck and Coppens, 1995, 396). A total of #(n — 1) / 2 comparisons are required to complete
the matrix, making this method somewhat more demanding when comparatvely large numbers of critena are
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involved. However, Harker (1989, 35) and others have offered altemative techniques to reduce the difficult
of this task Several methods have been suggested to estimate criteria weights from this matrix including the

weighted least square and the geometnic mean methods (Hwang and Yoon, 1981, 48-50).

If decision-makers are completely consistent in their assessments, the same weight vector would be created
simply by normalising each matnx element by its corresponding column total (Olson, 1996, 52). The
eigenvector method recognises that this is usually not the case especially when larger numbers of crteria are
involved (Le. A >B,B >C, and C >A). Instead, weights are derived from the eigenvector of the matrix that
has the largest eigenvalue which is denoted as “max (Harker, 1989, 30). Since *max is always greater than or
equal to n for a positive reciprocal matrix and *max is only equal to 7 if the matrix is consistent, a consistency
index (CI.) can be defined as:

“ max —n

(97
s
(93]

Cl.=

n—1
A consistency ratio (CR.) can be determined next by dividing the CI. by the appropnate random index (RI.)
which is the consistency ratio associated with a sample of purely random matrices (Banai, 1993, 320). As a
general rule, CR. values less than or equal to .10 signify that the pair-wise compansons are reasonably
consistent. It 1s usually recommended, although not required, that pair-wise comparisons be revised if the
CR. value exceeds a threshold of .10 (Harker, 1989, 31). See Golden and Wang (1989, 69) for an alternative

method of determining consistency that is less sensitve to matrix size.

Several methods have been developed in commercial software for eliciting pair-wise criteria comparisons
from users including: graphical bars (pairs of critena or all critena simultaneously), verbal statements, and
numeric statements.  Figure 3.8 illustrates the 7aoPlan implementation of the eigenvector method of
esumaung criteria weights. The relauve importance cf cach critena pair is reflected in the height of
corresponding graphical bars. This is supplemented by verbal pair-wise statements that indicate, {or example,

that critenion a 1s “moderately more important™ than critenion .

In an invesugation of five different elicitation methods, Millet (1997, 47) noted that the paired graphical bars
method offered a viable compromise in terms of accuracy and ease-of-use. The verbal statements method in
contrast tended to provide higher degrees of accuracy but was comparatively difficult to use. In the example
shown, the “planner” evaluator has chosen to designate the size of a site (acres) as “moderately to strongly

more important” than the distance from the site to other tourist accommodation (d2hotel).
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FIGURE 3.8 PAIR-WISE CRITERIA WEIGHTING METHOD

Once the catenia weights have been set and reviewed by all partapants. the ranks of the alternadves
represented in the evaluaton matnix are calculated using the evaluatdon method established previously. A
tabular display permits the choice alternatives to be ordered according to any cvaluator’s rankings and the
display restricted to the user-specified top # ranks. In additon, the median rank across all evaluators is
presented along with the frequency that a given altemnative falls within the current top # rank setting ~ the
latter being a measure that is most useful when larger numbers of cvaluators are included in the session.
Group-wide ranks that are calculated using the geometric mean of the individual evaluator’s criteria weights

are provided as well.

The degree of consensus can be inspected visually by loading the parcel map layers associated with the
candidate sites and classifving the candidate sites according to their individual or group ranks. This allows for
the evaluator(s) to examine not only the spatal configuration of different participants’ evaluatons but also to
relate rankings to the land use designatons and temporal assignments made in the site selection phase of the
analysis. These investigations may result in the re-specification of criteria weights, altered criteria choices, or

point to the need to consider sites that were orginally excluded from the cvaluation set.

3.5 Summary

The discussions in this chapter addressed the operational and design aspects of mult-participant decision
support tools built for land use and tourism planning in SIS. A set of design principles, influenced by the

local conditions for technology use in SIS and the roles envisioned for the software in the planning process,
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were established to guide the design process. Next, the functional requirements of a MP-SDSS were outlined
in general terms. This discussion provided the background necessary to examine the configuration of an MP-
SDSS named TaoPlan that was constructed specifically for the problem environment outlined in Chapter
Two and 10 satisfy the design pnnciples established in this chapter. Antention was focused primarily on the
operational details underlying two navigational aids built into the software for the tasks of site selection and
evaluation. The following chapter describes the field context in which TaePlan’s site selection and MCA
assistants were applied by describing the data, participants, and some of the land use and tourism planning

issues relevant to the West Bay District of Grand Cayman Island.
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Chapter Four

CASE STUDY AND RESEARCH DESIGN

The architecture of the TanrPlan decision suppont tool was examined in the previous chapter. Paricular
attention was given to its site selection and multi-criteria components for strategic tourism and general land
use planning in SIS. This chapter builds upon Chapter Three through a discussion of the case study used to
apply both the conceptual framework developed in Chapter Two and the technical structures outlined in
Chapter Three.

The chapter is divided into five sections. In the first two sections, the case study context is described. In
part, this is accomplished through a discussion of the relevant socio-economic and environmental
characteristics of the locale where the field research was conducted - the West Bay District of Grand Cayman,
Cayrman Islands, BWI. Next, the relevant land use planning and development frameworks currently used in
the Caymnan Islands are outlined. Artention is then directed toward the selection of participants for assessing
multi- party development scenarios in the West Bay District of Grand Cayman. The final section bridges to
the examination of the case study results in Chapter Five, addressing the data used by the research

partcipants in generatung their development scenanos.

1.1 Land Use Change and Development on Grand Cayman and in West Bay District

4.1.1  Physical Description of Grand Cayman

The Caymun Islands (CI.) are a Brush Crown Colony located in the western Canbbean. They comprse
three islands, Grand Cayman, Cayman Brac and Little Cayman, that are in fact peaks of the submanne
Cayman Ridge mountain range that extends north-east to become the Sierra Maestra in Guba (Davies and
Brunt, 1994; 1). Grand Cayman is the largest of the islands and is located approximately 480 miles south of
Miami. The island measures approximately twenty miles long and between four and seven miles wide for a
total land area of 76.4 square miles. Grand Cayman is a predominately low-lying island with the highest point
of elevauon being only 60 feet above sea level. Notwithstanding scattered ferule pockets, only a thin layer of
soil covers its limestone base (Jacobs, 1962, 16). It has been estimated that more than 50 percent of the land
muss is covered by swamps of vanous kinds (Brunt and Burton, 1994, 283). The central mangrove swamp

located in the centre-west of the island represents the largest concentration of low-lying land. Approximately
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8500 acres in size, this area is a significant habitat for native birds and aquatic life, conditions surface water,

and is an important contributor to rainfall in western Grand Cavman.

In addidon to the restricions posed by the wetlands, the setlement pattern of Grand Cayman is heavily
intluenced by the coastal main roads which ang much of the island. Grand Cayman is divided into five
administrative Districts — West Bay, George Town, Bodden Town, North Side and East End. The most
densely populated area is the capital aity of George Town which is the main point of entry to the country for
air and sea traffic, while West Bay District is the second most heavily developed area. Comparatvely less
development has occurred in the remaining three Districts with linear development paralleling the main
coastal road to East End und North Side. In Bodden Town this pattern has been augmented in recent years

by the construction of several large residennal subdivisions.

- hotel o condormmum

———— road

FIGURE 4.1 ADMINISTRATIVE DISTRICTS ON GRAND CAYMAN [SLAND, B.W.I.

Grand Cavman is surrounded by a series of vertical coral walls of the Cayvman Ridge and fringing reefs which
provide habitat for a wide varety of aquatc life and are, correspondingly, a major attraction for tourists
interested in diving (Roberts and Sneider, 1982, 4). The North Sound, which is a shallow body of water
enclosed on three sides by land (West Bay, George Town and North Side), is a prime environment for marine
life such as conch, lobster and fin fish. Measuring about 6 miles across and 7.5 miles at its longest, it also

serves as an important recreational area for tour operators and Caymanian residents.

The coastline of Grand Cayman was classified by Emery (1981, 571) into four broad classes: 1) 37 percent
mangroves, 2) 33 percent sharp, irregulariv shaped Ironshore and Bluff Limestone formatons, 3) 24 percent
sandy beaches, and 4) 6 percent beach rock or cemented beach sand/gravel. A substantal amount of
mangrove coastline has been lost to tounst and residental development since the time of Emery’s survey,

especially along the North Sound (Ebanks-Petrie, 1997, pers. comm.). However, sections of the North



Sound coastline that have not been developed remain as ecologically significant red and white mangrove
swamp habitats. The most substantial stretches of sandy beach are found behind shallow fringing reefs in
George Town and West Bay Districts along Seven Mile Beach and to a much lesser extent in shorter stretches

in East End and North Side Districts.

4.1.2  Socio-Demographic and Economic Characteristics

Population growth during the first half of the twentieth century remained relatively modest due to out-
migrauon flows with approximate totals of 5,000 in 1906, 6,000 in 1940 and 7,500 in 1960 (Ebanks, 1991, 12).
However, during the last three decades, fundamental socio-demographic and economic changes have spurred
rapid land use change and development on Grand Cayman. By the end of 197C, the total population of the
Caymun Islands was esurmated at 10,652. This more than doubled by 1989 when the population reached
26,4C0 (Ebanks, 1991, 23). The corresponding figure for 1997 was estimated at 35,000 with approximately
33,700 persons residing on Grand Cayman, 1200 on Cayman Brac and 60 on Litle Cayman (Boxall, 1995,
pers. comm.). Three main sources of this population increase are: a relauvely high birth rate, reduced rates of
emigration and significant flows of both short-term and permanent immigration. Moreover, the structure of
the population is predominately young with a high proportion being either of pre-adult or of child-bearing

age.

Despite the growth in the size of the workforce, unemployment rates in CI. dropped to low levels through
this ume period. In the late 1950s and early 1960’s, the Caymanian economy began a process of fundamental
restructuring which saw it move from dependency on fishing and remittances from merchant marine sailors
to growth in the intematonal banking and tourism sectors. This transition was initiated by the Companies
Law of 1960 which established the legislative parameters permitting tax-free status for offshore companies
and wus {urther enhanced by the 1965 Banks and Trust Companies Regulation Law (Wilkinson, 19972, 112;
Jacobs, 1962, 16). The success of this legislation was muade possible by the political stability following the
decision of Caymanians to become a Grown Colony in 1962 when Jamaica became independent. Giglioli
(1994, 509) ilustrates the impact these changes had on the Caymanian economy by noting that between 1960
and 1970 white collar employment rose from 7 percent to 26 percent, skilled workers increased from 6 to 37
percent, while those classed as seamen fell from 55 percent to only 6 percent. At the end of 1997,
approximately 550 banks and trust companies were registered in the country. The industry has proven to be
extremely lucrative as banking accounts for more than 10 % of total employment and provides substanual

licensing revenues to Treasury.

The tounsm sector followed a similar path of development over this period to become a fundamental
component of the CI. economy. Ebanks (1991, 4-16), Weaver (1990, 11-14), and Wilkinson (1997a, 113-

119) document the growth of tourism and visitor accommodation on Grand Cayman. Until the mid-1940s,
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international transportation linkages were limited largely to irregular, and as Douglas (1940, 128) notes,
uncomfortable passages on bi-monthly mail ships between Grand Cayman and Jamaica. Sporadic sea-plane
connections to Kingston and Miami were initiated in 1946 and to Belize Gty, Briush Honduras in 1950
(Wilkinson, 1997a, 123). Pnor to the opening of the Galleon Beach CQub on the westem bounds of George
Town in 1950, tounst accommodation was both limited and “primiuve” (Ebanks, 1991, 18; Weaver, 1980,
11).

Three key developments had catalytic effects on subsequent tourism growth. First, access to Grand Cayman
was enhanced greatly when Owen Robernts International airport in George Town began operating in 1952
(Weaver, 1980, 14). This factor combined with upgrades to the island’s major roads in the latter part of the
1950s made tourism development more viable than it had been previously. By the late 1950s, the Seven Mile
Beach area north of George Town was beginning to emerge as the leading centre of tourism activity with a
total of approximately- 90 hotel rooms constructed (Figure 4.1). This figure more than doubled by the end of
1969 when 227 hotel rooms and 50 condominium apartment rooms could be found along the beachfront,
representing almost 60 percent of the total accommodation found across all three islands (Ebanks, 1991, 17).

Second, despite the attractiveness to hotel and condominium developers of the calm waters and sandy
beaches of Seven Mie Beach, large mosquito populations from adjacent swamplands kept both building
density and summer occupancy rates quite low (Ebanks, 1991, 16). Shonly after the Mosquito Research
Control Unit (MRCU) was created in 1965 to alleviate this problem, the pace of tourism development
increased considerably (Davies and Brunt, 1994, 2). Reclamation of swamplands, which had accounted for
almost the entire Seven Mile Beach peninsula except for the sand beach, began the following year (Ebanks,
1991, 25; Ebanks, 1988, 29).

Third, Government involvement in the tourism sector increased with the formation of a Tourist Board n
1961, the passing of the Tourist Board Law in 1965 and the opening of a Tourist Board Office in Miami
during the following year (Wilkinson, 19974, 124). Budgets for promotion, the bulk of which was targeted at
the United States market, rose progressively and rapidly after the Tounst Board was upgraded to Department
status in 1974 (Weaver, 1990, 13).

By 1970, tounism had emerged as the second most important contributor to GDP after remuttances from
abroad and as a significant source of employment opportunities for Caymanians and non-national residents
(Ebanks, 1991, 16). The increase in the total number of visitors from 1970 to 1996 is shown in Figure 4.2.
Cruise ship arrivals increased rapidly from 1975 onward, surpassed the number of stay-over tourists by 1980,
and subsequently doubled the number of land-based tounsts by 1991. Using figures for 1989, de
Albuquerque and McElroy (1992, 627) calculated that Cayman’s ratio of cruise passengers to host population
was second only to St. Martun/St. Maarten out of a sample of twenty-three Caribbean island states with
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populatons of less than 500,000. Concerns over episodic overcrowding of portions of Seven Mile Beach,
overtaxing of the infrastructure in George Town which is the sole Caymanian port-of-call, and coral damage
due to improper anchorage facilities led to a ceiling of up to three cruise ships or 5,500 passengers per day
being established in 1993 (Maruns, 1995, pers. comm.).

I'rom the figure, it is evident that 1995 was a landmark vear for tourism as it was the first ime that more than
one mullion total visitor arrivals were recorded in a vear. According to the Department of Tourism’s Tounism
Management Policy (1995-1999), there is a desire to continue this partern of increasinglv high levels of growth
in tourst arrivals in the range of 5 to 10%0 annual increase through to 1999. This is particularly significant
given that toursm is responsible directly and indirectly for about 35 %% of the jobs and approximately 70°% of

the GDP in C.I. (Weaver. 1990, 11).
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FIGURE 4.2  CAYMAN ISLANDS TOURIST ARRIVALS: 1970 TO 1996

‘The growth in tourist accommodation in the Cayman Islands is shown for the 1980 to 1996 period in Figure
4.3. Morc than 90 percent of current tourist accommodation is found on Grand Cayman as only a limited
amount of nature- and diving-related tourism activities take place on the Sister Islands of Cayman Brac and
Litde Cayman. Tourist accommodation on Grand Cayman has been generally small scale and divided

reladvely equally between small- to medium-sized hotels and cottages, guest houses, and condominium



apartments. Recent developments, discussed in the following section, suggest that a higher-density form of

tourism is becoming more prevalent in Grand Cayman.
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FIGURE 4.3  CAYMAN I[SLANDS TOURIST ACCOMMODATION: 1980 TO 1996

Bevond the overall growth in tounst arrivals, C.I. have also been successful in attracting an increasingly high
proporuon of affluent travellers. [For instance, in 1985 the country attracted 1.8% of all tounst arrvals to the
Canbbean and received approximately 1.7%% of the region’s total tounst expenditures. By 1992, the arrivals
figure had increased to 2.3% but tounst expenditures rose even more rapidly to 3.9%% (Government of the
Cayman Islands, 1994, 13). This level of expenditurc can be traced, in large part, to the comparatvely high
room rates and the high value of the Caymanian dollar which is set at $1.20 US (Wilkinson, 1997a, 118). A
parucularly strong reliance is placed on the United States market. from which almost 8 out of every 10 air
armivals orginate (Government of the Cayman Islands, 1994, 3). Tounst arnvals by country of origin are

ilustrated below in Figure +4.4.

In order to meet the demand for more residental, commercial and tourism-related development, the
construction sector underwent a significant boom in the 1980s, partcularly in response to higher demand for
residental and commeraal development. To apprediate the pace of land use change and development, it 1s
worth notng that the number of hotel beds more than doubled from 1980 to 1990. Figure 4.3 illustrates that
a further 45° o increase was recorded by the end of 1996.
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Even factoring in 2 slowdown of cconomic activity in the carly 1990s, the Caymanian economy has grown at
an extremely bosk pace through the early 1980s to 1997. In 1997, per capita income was estumated at
approximately $24.500 (US.), one of the highest in the Western Hemisphere (CLA World Factbook. 1999).
These tactors, together with the relatvely small size and limited skill range within the domesuc populaton,
were responsible for substanual inflows of expatnate labour into the Caymanian labour force. Demand for
unskilled and semi-skilled labour has been met largely through inflows of workers from, especially, Jamaica
and Central America while British, Canadian, and American citzens are commonly found in the more highly
skilled technical and managerial positions. Although most Caymanians recognise that the skills that these
foreign workers bring are required, the role of these individuals in Caymanian society has been a topic of
considerable social and political discussion over the last decade. As a result, most expatnate workers are

rcliant upon rencwable “temporary” work permits.

4.1.3 Land Use Change and Development on Grand Cayman

The demographic and economic factors described above have together led to high levels of houschold
formation and correspondingly high levels of demand for residenual and commeraial land on Grand Cayman.
In terms of the latter, tounsm accommodation has been a substantal influence on land conversion since the
carly 1970s. Such conversions have not been evenly distributed across the island, but have been highly
localised to the area of George Town and its immediate periphery. Progressively less land use change has

occurred with increasing distance from the capital. New residenual construction most exemplifies this
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muacro-level pattern with George Town gaining most of the new housing units, followed by- West Bay, and, to
a lesser extent, Bodden Town. Further, the financial services sector and many other commercial activities are

concentrated almost exclusively in George Town.

Within George Town and West Bay Distnicts, tounst accommodation is concentrated spatially along the
prime attraction for most tounsts — the sandy extents of Seven Mile Beach. Seven Mile Beach Road is the
main arterial that runs northward along the perunsular comridor from George Town and into West Bay
(Figure 4.1). The road lies a short distance from the beach for most of its length and in some areas it is
immediately adjacent to the beach ridge. More than 80% of all hotel beds and all rental condominiums in
Grand Caymun are situated along Seven Mile Beach Road and the vast mujority of this accommodation is

sited on the waterfront (west) side of the road.

The general pattemn of hotel and condominium development along Seven Mile Beach could be described as
one of gradual nbbon expansion and intensificaion. The earlier hotels built up to the early 1970s were
generally small, located on the waterfront near George Town, and were somewhat dispersed from each other.
The exception to this pattern was the recently demolished Holiday Inn which, at the time of its construcuon
in 1972, was considered to be relatively distant from George Town and other tourism development along the
corndor. Subsequent hotel and condominium construction has progressed northward from the town along
the coast 10, and beyond, the Holiday Inn site into West Bay District. A hotel recently built on Seven Mile
Beach (the 350 room Westun Casuarina Resort) is an example of this northward expansion of the main
tounism corridor on Grand Cayman (Figure 4.5). Due to the attractions of Seven Mile Beach, development

along the beachfront side of this comdor has become ughtly integrated and largely uninterrupted.

As more tourist accommodation was built along the waterfront side of Seven Mile Beach Road, land on the
castern side of the road began to be developed for other commercial uses, particularly dunng the 1980s
(Ebanks, 1991, 31). A substanual amount of this development is linked directly to tourism (dive outfiuters,
souvenir shops, auto rentals, etc.), while the remainder serves tourists as well as the residential populauon in
George Town and West Bay Distnicts (shopping mualls, restaurants, etc.). There has also been resort-style
accommodation constructed to the east of Seven Mile Beach with the Hyatt Regency and the Clanon Hotel

being the most prominent examples.

At the end of 1996, virtually all parcels with water frontage on Seven Mile Beach and capable of supporting a
hotel or condominium complex have been developed. The demand for property on Seven Mile Beach Road
has become so intense in recent years that land prices have escalated dramatically and building density has
steadily increased. The absence of foreign land ownership restrictions, the largely tax-free financial
environment and the positioning of the Caymans towards upper income tourists and retirees all contnibute to

this high level of demand. Recent price estimates for parcels with Hotel/ Tourism zoning and frontage along
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Seven Mile Beach have been in the range of at least C.I. $20,000 per linear foot of beach frontage
(Government of Cayman I[slands, 1997, 2). As a result of these price increases, the perceived opportunity
costs associated with operating older, less intensively developed properties on Seven Mile Beach have nisen in
tum. The impact on landowners” behaviour is illustrated by the recent demolition of the exisung Holiday Inn

and its subsequent replacement with the 325 room Rizz Carlton hotel.

FIGURE 4.5 WESTIN CASUARINA—= SEVEN MILE BEACH. GRAND CAYMAN

Not only has the pace of land use change been parucularly rapid during the last 15 vears. but the natre of
some of this development has also raised concerns.  Although the high-rise form of tourist accommodation
characteristic of some other Caribbean islands (such as Cuba, for example) has been resisted along Seven Mile
Beach. the scale of recent hotel projects has increased. as indicated by the 3-storey Westun Casuarina and the
Holiday Inn replacement. Moreover, the continuous linear development has effectuvely become a physical
and psychological barrier to the waterfront for tourists and residents alike. In recognition of this problem, the
C.I. Planning Decpartment requires fght-of-ways to be reserved between developments to permit pedestnan

access to the beachfront from the road.

More disturbing from an environmental perspective, is the amount of mangrove swampland on the North
Sound interior coastline that has been “reclaimed” using the matenals from dredging operations. This has
been done to facilitate the development of artificial landscapes for yacht berths, canal lots, and two golf
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courses. A substantial number of interior wetlands have been drained and filled as well (Ebanks-Petrie, 1997,
pers. comm.). To some extent, these actions were taken to reduce potental mosquito habitat, but an equally
important motvaton has been to provide additional land for tourism development purposes (Ebanks, 1988,
29). The alterations made to the Governor’s Creek area on the Seven Mile Beach corridor are emblematc of
these types of severe land use change. This once natural North Sound harbour has been reshaped extensively
through the course of the Governor’s Harbour, Crystal Harbour, The Cayman Yacht Club, and Safe Haven
developments (Figure 4.6).

N N

FIGURE 4.6 GOVERNOR’S HARBOUR AREA

Other examples of this type of land reclamadon are residental subdivisions approved and partally
constructed in the castemn extent of George Town District (Red Bay Estates and Omega Bay Estates), the
north-western portion of Bodden Town District (North Sound Estates), and the arca near Morgan’s Harbour
in West Bay District. The majority of these lots have frontage on artificial canals created through the
dredging and filling process mentioned above. In the case of the North Sound Estates subdivision, the canals
tlow into Duck Pond Bight — an important waterfowl habitat on the North Sound on the western limit of the
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Central Mangrove wetland. The discharge of sediment from dredging operations into the North Sound has
negatively tmpacted the water clanty and has consequently reduced the growth of turtle grass, sea grass, and
surrounding coral reefs as well as the survival rates of newly hatched conch, lobsters and fin fish (Burton,

1997, pers. comm).

4.2 Case Study area of West Bay District

Several factors make the study of land use and tourism planning issues in West Bay Distnct of parucular
interest. First, as was mentioned earlier, West Bay is the second most populated District on Grand Cayman.
The mujority of the population i1s of Caymanian origin, however there 1s a substanual populaton of
expatriates who either work on the island or have retired to Grand Cayman. Of this expatnate population, a
high proportion live in condominiums located along Seven Mile Beach Road and farther north near Dolphin
Point or North West Point.

According to the last census in 1989, the official unemployment rate for West Bay District was 6.1%
compared to George Town’s rate of 4.5% and the island-wide value of 5.5%. Since West Bay is primanly
residential in composition, limited employment opportunities are available for the resident population within
the District itself. Beyond the jobs required for servicing the local community (e.g. petrol stations, local
restaurants and shops), the employment opportunities in West Bay are limited largely to construction and
activities related to tourism in the District. Of this latter category. employment is spread among the Cayman
Islinds Turtle Farm, several small to medium-sized guest-houses and hotels, dive-related operations, boat
charters out of Morgan’s Harbour to the North Sound’s Sand Bar and Stingray Gry and maintenance related
jobs at condominium complexes located along Seven Mile Beach. The majonty of West Bay residents,

however, travel daily into George Town for work.

Residential construcuon in West Bay has been fuelled in the last 10 to 15 years by both natural population
increase and by lower land prices relauve to the George Town / Seven Mile Beach area. A high proportion
of the residenual development along the coastline is in the form of owner-occupied and long-term rental
condominiums, while inland construction is mostly single family detached and, to a lesser extent, semi-
detached housing. This population growth ,combined with the lack of job opportuniues in West Bay, has led
to serious problems of road congestion along Seven Mile Beach Road as people commute to and from work
in George Town. Efforts to construct a second roadway parallel to the existing Seven Mile Beach Road have
been severely constrained by both existing commercial and tourist resort developments and the need for

extensive filling of low-lying wetlands.
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One approach suggested for alleviating the problems of unemployment and road congestion has been to
create more tounsm-related employment opportunities in West Bay District itself. This alternative is aligned
with the Ministry of Tounsm'’s stated objectives of muaintaining high levels of growth in tourist receipts and
armivals on Grand Cayman (Government of the Cayman Islands, 1994, 25). From a locational perspective,
West Bay has several advantages as an area for additional tounsm development, particularly tourist
accommodation. First, the northemmost one-third of Seven Mile Beach lies within West Bay District thereby
providing tounsts staying elsewhere in West Bay reasonable access to the main beachfront on Grand Cayman
and the nearby restaurant, shops and dive operauons. Similardy, its relative proximity to the airport, built

attractions and service infrastructure of George Town is a considerable advantage.

Orher factors contnbute to the viability of tourism-related development in West Bay. For instance, due to
the size of its population base, the availability of domestic services such as water, sewage and electnicity is not
as problematic as would be the case in the more sparsely populated areas to the east of George Town.
Moreover the reefs surrounding much of West Bay and its direct access to the North Sound contribute to its
ability to support enterprises such as the existing Sparnush Bay Reef Resort which caters largely to divers.
Finally, relatively large tracts of undeveloped land are present in West Bay District. Some of these properties
are now used for livestock grazing while the largest tracts in the north-east of the Distnct (Barkers) and
between Morgan's Harbour, Salt Creek and Seven Mile Beach Road are wetlands. Development of the
former may be unacceptable to members of the community, while construction on the wetlands would have
significant environmental impacts. Barkers has substanual stretches of undeveloped sandy beach and thus
has some potental for waterfront tourism development. However, the nature of any such development
would likely differ in form from that found on Seven Mile Beach since the beach ndge in Barkers is relauvely
steep and the offshore surface varies between sand, turtle grass and cemented beach rock (Roberts, 1977, 29-

30).

4.3 Planning and Regulatory Framework for Land Use Change

4.3.1  The Evolving Land Use Planning Context in The Cayman Islands

The onset of rapid growth in the 1960s made the inadequacies of the 1948 Regional Planning Law to control
indiscriminate land use change very apparent. A senes of legal, regulatory, and associated institutional
changes were imitiated with the implementation of the Land Development (Interim Control) Law in 1969 and
accompanying regulations in 1970 (Ebanks, 1988, 47). Ar this ume, land use planning funcuons were
separated from the Public Works Department (PWD) to create a distinct, three-member Town and Country
Planning Department (Ebanks, 1991, 23). The foundation for the current land use planning and management
structures was laid in the following year with the passing of the Development and Planning Law (1971) which
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established the Central Planning Authority ((PA), a 13-member body appointed by the Cayman Islands

Govemment with authority to rule on proposals for land use change and development.

The difficulues associated with constructing long-range land use and management plans in Caribbean SIS
were discussed in Chapter Two. The first attempt at implementing a CI. Development Plan in 1975 was
withdrawn due to opposition from property owners who were concerned that environmental measures in the
plan, such as restrictions on dredging and land reclamation, infringed excessively on the use and/or market
value of their properues (Ebanks, 1988, 47). Once these restricuons were largely eliminated, the CI.
Government passed a set of zoning and building standards in 1977 known collectively as the 1977
Development Plan. In conjunction with the previously existing and periodically revised Development and
Planning Law, this document became the central mechanism for guiding land use change decision making.
For each of the eleven land use zones that are designated in the 1977 Development Plan (see Table 4.1),
physical requirements and restricuons, such as minimum lot size, site coverage, parking needs, and maximum

building height, are specified.

Zone Sub Type | Maximum Density | Minimum Lot Size | V13¥imum Site
Coverage
Low densitv 3 homes / acre 12,500 sq. fi 25% of lot area
Residential * Medium density | 4 homes / acre 10,000 sq. ft 25%of lot area
High densinv 6 homes / acre 6.500 sq. ft 40% of lot area
Commercial None none 75%-90% of lot area
- 14 acre, 100 ft
Hotel and tourist-related Hotels 65 rooms / acre minimum widch 40% of lot area
development Apartments 25 rooms or 35 ’/’:.a(.:re, 100 ft 40% of lot area
rooms / acre mirumum width
Aencultural / residential | N/A N/A N/A N/A
Scenic shoreline N/A N/A N/A N/A
Industral N/A N/A N/A N/A
Public access N/A N/A N/A N/A
Public open space N/A N/A N/A N/A
i Storm belt N/A N/A N/A N/A

Source: The Development Plan 1977, Cayman Islands, BWT

* Only detached and semi-detached residential are listed here. Different standards are applied to other types of residential Land use.

1977 DEVELOPMENT PLAN ZONING CATEGORIES AND SELECTED
REQUIREMENTS

TABLE 4.1

The importance of “free enterprise and land ownership interests” to many Caymanians is noted in the
introduction of the 1977 Development Plan and, it can be argued, has contributed to the dramatic economic
growth over the last 20 years. However, difficulties with this laissez faire attirude have been voiced more
frequently in recent years as the impacts of sustained levels of high growth were made more visible. Davies
(1994, 538), for example, notes at one point that while “the importance of mangrove, stormbelt, reefs,
beaches, and national parks (both manne and terrestrial) are stressed” in the plan, “... lile notice has ever
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been taken of this document.” This comment is moderated somewhat by an 'acknowledgement that the
Planning Department and the CPA directed more attention to consideration of the environmental impacts of
development proposals (Davies, 1994, 526). The lack of linkages in the 1977 plan between offshore
ecosystemn damage and onshore development and land uses was addressed in part in 1978 with the enactment
of the Marine Conservation Law which provides protection to specific species of aquatic life, bans marine
effluent dumping and requires licenses for coral harvesting. Thus legislation was augmented in 1986 by the
Marne Parks Law which establishes a three-uer (Marne Park, Replerushment Zone and an Environmental
Zone) framework demarcating specific aquatic areas with varying restricuons on fishing, anchoring and

murine acuvites.

Despite artempts to review and update the 1977 Development Plan in 1982 and 1986, it remained in effect
unul November 1997 when a revised Development Plan was accepted by the CI. Legislatuve Assembly
following a five year period of policy planning, reviews, and appeals. The 1997 Development Plan is a more
comprehensive document than its predecessor, especially in terms of the range of land use and development
issues that 1t considers. For instance, the introduction of a new “beach resort/residential development”
zoning category is intended to provide a transiion between the Low Density Residenual zone and the
Hotel/ Tourism zone. In terms of the Hotel/ Tounism zone, recogmution of the impacts of existing tourism
development and the need for careful planning are reflected explicidy in new concems for “orderly
development, expansion and upgrading of facilities”, ensuring “that all development enhances the quality and
character of the Cayman Islands’ hotels and cottage colonies™, “prevent{ing] the over-development of sites”,

and “public access to the sea” (Govemnment of The Cayman Islands, 1997, 10).

[t is bevond the scope of this chapter 1o detail the 1997 Development Plan. However, it 1s important to note,
even n a general sense, that important aspects of the decision making processes used in the creation of the
new Plan did resemble closely some of the structures discussed in Chapter Two. In parucular, the difficultes
assoctated with ameliorating conflict between multiple, and at umes conflicting, interests were evident with
respect to a number of development-related issues. Trade-offs conceming environment and development
proved again to be a source of conflict. In 1994, the Planning Department with the support of the National
Trust, among others, advocated for the new Development Plan to include “environmentally sensitive” and
“environmentally protected” zoning categones which would restrict land use change in areas of significant
habitat such as the Central Mangrove (Govenment of The Cayman Islands, Development Plan 1997, 2).
Land owners and members of the construction industry objected to this provision on the grounds that 1t

violated land ownership nights and could slow down the pace of development.
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4.3.2  Strategic and Operational Planning Practices in The Cayman Islands

Strategic-level planning was descnibed in Chapter Two as being concemed with establishing the nature or
direction of future land use change according to a set of underlying goals, objectives, and values derived
through participauon and debate involving muluple stakeholders. This process of explorng altemative
“visions” of the future, reconciling conflicts, and crafting a strategically-appropnate development path must
be balanced against the more immediate and tangible concems of co-ordinative and operational planning.
Achieving such a balance is difficult because strategic planning efforts are necessanly selective in nature and it

15 not always clear what aspects of development are truly strategic (Diamond, 1995, 136-137).

It 1s argued in this thesis that tounst accommodation siting decisions are necessarily strategic given their
potenual to influence substanually the direcuon of land use change in SIS. However, as described in section
2.1.2, this type of pluralistic and strategic visioning is encountered infrequently at best in most SIS as the bulk
of land-related planning efforts are concentrated on processing development applications. An increasingly
well-developed planning capacity has been constructed in the Cayman Islands Government in recent years
that exceeds the capabilities of many other Canbbean SIS. However, this strategic goal-setting and visioning
aspects of reviewing the national development plan is often subsumed by parcel-specific objections to zoning
designations. Given the mterdependencies between operational and strategic land planning acuvities, it is

necessary to examine the application review process in the Cayman Islands.

The current Development Plan and its associated laws and regulations guide decision making concemning land
use change and management a manner that is similar to many other Canibbean countries, national and sub-
nauonal junisdictions elsewhere and to the genernc planning process described in Chapter Two. Applications
for all types of land use change and development, the bulk of which are made by prvate interests, are
submutted to the Department of Planning (DP). The nature of these applications range from small additions
to individual homes through to large residenual subdivision, hotel, condominium, resort and commercial
projects. Figure 4.7 illustrates in general the steps involved in reviewing an application for a new hotel in The

Cayman Islands.

As a first step in the review process, an application is categorised by the DP according to the nature of the
submission and/or the scale of the development proposal. For submissions that are relatively minor in
nature, such as a small addition to a private home, the review process is straight-forward. In this case, the DP
ascertains, in conjuncuon with its Building Control Unit (BCU), whether applicable guidelines and regulations
are met and then forwards a recommendation for the CPA’s consideration based upon this examination.
These frequently-occurring, rule-based reviews are characteristic of the operational mode of decision making
discussed in Chapter Two.



Submission of Application

- Lo Ve N

——, PlmningSectionReview  Electrical Review (BCU)  Phumbing Review (BCU)
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L (PAreview  BCU construction
> details review

v mmofcogﬁzn&.fz@n,dgfe@, ormjection issued  €—
Commencement of coitmction form submited

Periodic inspections (constuaion, electrical, phumbing

Request for Certificate of:.ccupancy (QO) submirted

CPA review of QO

] ¥

QO issued to applicant

Notes: CPA = Central Planning Authoriry, BCU = Building Control Unit of the Planning Deparument
Source: Adapted from Guide to Submitting Applications for Hotels, Caymun Islands Central Planning Authority (undated)

FIGURE 4.7 CAYMAN ISLANDS PLANNING APPLICATION REVIEW PROCESS

As the scale of a development proposal or the magnitude of its potential impacts increase, the review process
becomes more comprehensive and less deterministic, while decision making procedures take on tactical and
strategic elements, as described in Chapter Two. For the more “significant” proposals, the rule-checking
procedures at the operational level of decision making are supplemented by more detailed, and often more
subjective, examinations of the short and long-term consequences of the land use change. For example,
consider an application for an extensive seaside condominium project that is proposed for a sparsely
populated area of a SIS. Beyond easily defined issues of zoning, soil load bearing capacity, building standards,
etc., other, mulu-facetted questions relating to labour availability, social impact on nearby communites,

ecological disturbance and hard servicing costs present themselves.

Since the potential impacts of these proposals are complex and multi-dimensional, evaluauon and decision

making must occur across a broader spectrum of decision factors and involve numerous participants with
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relevant specialised expertise. Development applications are circulated for comment to relevant Government
departments and agencies such as the Deparuments of Environment, Tounsm, and Public Works,
Environmental Health, Education, the Water Authority Commission, and the Mosquito Research Control
Unit, among others (Ebanks, 1998, pers. comm.). Typically, input is sought also from the public and other
associations, groups and NGOs, such as the Chamber of Commerce and The Cayman Islands National

Trust, when either the scale of a development proposal or the magnitude of its potenual impacts is large.

The comments submitted by the vanous departments, ministries and external parues are presented with
recommendations by the DP to the CPA. Given the breadth of mandates and interests represented,
consensus, even within the govemment as a whole, is not easily found as each participant in the approval
process will consider more contentious development issues from their own specialised perspectuve. Based
upon the submitted recommendations, the CPA either rejects the proposal outright or may approve it with or
without certain conditions. For more contentious proposals, this procedure can be somewhat nterative as

different groups negotiate both internally and with each other in the manner described in Chapter Two.

In the absence of well-established and broadly-supported strategic planning frameworks, these negouation
processes can be especially difficult since participants must debate the ments of both specific development
alternatives and competing strategic-level goals and objectives. The TaePlan MP-SDSS is designed to alleviate
this problem by strengthening the strategic dimension of SIS land planning.

4.4 Field Research

In order to operationalise the mulu-participant, multi-cnitena strategic-level approach to tourism land use
development proposed in this thesis, TaoPlan was used to exarmine the degree of development consensus
among a small, yet purposively selected sample of stakeholders. The selection of participants and spatial

database used are now discussed.

4.4.1  Selection of Participants

For organisauional purposes, the set of potential participants in SIS is divided into two deliberately
overlapping subsets - one relating primarily to individuals or groups involved in land development and
planning and the other concentrating specifically on the tourism sector. The discussions in Chapter Two
highlishted the mult-faceted character of these two sectors and the interactions within and between their
various components (e.g. private firms, public agencies, non-govemmental orgamisations (NGOs),
community groups, individual citizens). Parucular attenuon was given to the interdependencies and the
localised effects of land development and, specifically, tourism development and the need to recognise these
linkages 1n strategic-level decision making.
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Since this thesis concentrates on the use of strategic information tools for strategic land use and tounism
planning, individuals or groups were only considered to be a potential candidate if they have a direct interest
in the nature, locaton, and uming development (what should be developed?, where should it be developed?
and, when should it be developed?). On this basis, for instance, representatives from the natonal Ministry of
Finance were not considered to be approprate as their perspective would tend to be attuned only to the

aggregate impact of development rather than the locational specifics of a development scenano.

A Iist of the key agencies, groups and individuals typically involved with the land development planning
process in SIS is shown in Table 4.2. The rows n this Table are organised into four basic sectoral categones:
government, non-govermment, private sector (including public-private organisations), and the general public.
Each category i1s subdivided further using organisational or functional criteria to produce one or more
potential study participants. It should be noted that these categories are not completely exclusive since an
indrvidual may be associated with more than one group or organisation within a specific “sector” (e.g. private
business owner and member of private-public organisation) or across different sectors (e.g. member of

government agency and NGO).

The general nature of each candidate’s role in the tourism sector and the land use planning and development
process is noted brefly in Table 4.2 although it s recognised that the details of these roles may vary
somewhat according to local conditions. In some instances, the roles are identical while in other cases,
substanual ditferences are apparent in the scope and the nature of involvement. For example, government
land use planners can be expected to apply similar procedural, professional, and analytical approaches to the
task of assessing how suitable different land use proposals are for a particular location, notwithstanding
differences in the regulatory parameters and potential impacts that are associated with specific development
types. In contrast, Tounsm Minstry officials may have direct involvement in many aspects of planning
tountsm-related development initiatives (e.g. scale, target market, site design, etc.) but have substanually less
interest or recognised authorty to register substantive concems about “non-tourism” types of land use

change proposals.
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Sector

Participants

Role in land use planning and development

Role in planning tourism land uses

Government

Elected or appomnted Planning
Board (c.g. Cayman Islands CPA)

Deviston makers who approve, reject or modify land use
change proposals given input from other agencies, groups and
mdivaduals

Sume as land use and development planning role

Munistry / Dept. of Planning

Advise decision niakers on the suitability of propused land use
changes, co-ordinate responses of other participants to
development proposals, ensure regulatory compliance of
ongomng development, stabilise land market through conflict
mediation and long range planning

Similar roles as planning role but with focus on tourism
specific development proposals such as new hotel
construction

Mimistry / Dept. of Tourism

Comment on proposals for new tourism-related facilities, may
comment on the impacts of *non-tourism’ development on
image and visitor satisfuction, provide input to long-range plans
re: future tourism-related land uses

Contribute to demand for tourism kind uses through
promotion, establish aesthetic and functional standards for
tourism development, create long-range tourism scctor
strategics, encourage public investment in tourism
fucilities (.. cruise ship piers)

Ministry / Dept. of Environment

Determine impacts of development on human, aquatic and
terrestrial ccosystems and devise mitigation strategies, enforce
regulitions for species and habitat preservation, establish and
maintain reserves for specific species and habitat

Similar to planning role but likely to focus on site-specific
impacts of shoreline changes, vegetation and habitat
disruption, work with other public, private, and NGO
interests 1o adjust usage of sensitive sites or features

Ministry / Dept. of Public Works

Provide and maintain roadway, sewerage, wier fucilities which
in turn cither catalyse or dampen localised development
potential

Same as Lind use and development planning role

Ministry / Dept. of Culture and
Heritage

Identify, restore and maintain human, natural and historical-
cultural features

Manage and promote heritage sites suitable as attractions
for tourists

Non govemment
organisations
{(NGOs)

Environmental, social, historical /
cultural

Identify and maintain important socio-cultural features and
natural habitats, buy land and structures for preservation

Manage and promote heritage sites as attractions for
tourists

Private sector

Land developers and construction
firms

Initiate small- and large-scale lind use change, lobby for
favourable regulatory and infrastructure environments

Same as knd use and development planning role

Commercial sector: hotel
managers, tour operators, rental
agencies, retailers

May comment on an infrequent and ad hoc basis re: local fand
development proposals thought to impact their business

Lobby for development policies favourable to their
specitic business/sector

Private and private-public sector
groups (Chamber of Commerce,
real estate assoc.)

Comment on development proposals, lobby political elites to
encourage or discourage specific types of development and/or
infrastructure

Develop suggested standards for future tourism
development

General public
and citizens

Individuals, community groups

Imtiate small-scale land use change, respond to land use change
proposals via formal opportunities in planning process

Same as hund use and development planning role

TABLE 4.2

POTENTIAL MPDM PARTICIPANTS FOR LAND USE AND TOURISM PLANNING




The discussion in Chapter Two outlined the manner in which a particular agency, group or individual
partcipates in land use planning and decision making. Three genenc types of group decision making contexts
(homogeneous, heterogeneous, multi-group) were introduced in this discussion. Their involvement in the
planning process can be described through three key dimensions: 1) participation (formal versus informal), 2

scope (broad, process-bound involvement or clearly defined topic-bound) and, 3) power (influential versus
non-influenual). For the thesis objecuves to be realised, it was desirable to have participants representative of
the diversity of perspectives on each of these spectrums and also across the generic group decision making
contexts. This diversity is recognised by including participants who are decision makers (e.g. CPA members),
advisors to decision muakers, both advisors and decision makers (e.g. senior Government planners), and

decision-takers (e.g. business owners, members of the public) within the broader land use planning context.

The TaoPlan software described in Chapter Three and its approach to strategic land use and tounism
planning can be applied to the West Bay case study area in a number of ways. One alternative is to examine
the development of collective positions within a number of group contexts, such as the CPA or individual
Government Deparunents. A second approach could focus on tracing how imtial group positions that were
developed by single group representatives evolve in a multi-group decision making context. In both of these

instances, a significant number of participants would be required.

While these approaches are of interest and applicable to the land use and tourism planning in SIS, they were
logistically prohibitive within the bounds of the thesis. The two most significant logistical constraints
concemning participant selection encountered were: a) a limited amount of ‘on-island’ time to conduct the
ficldwork and gather required data and, b) difficulties inherent in co-ordinating the availability of large
numbers of people. The first constraint was attributable primarily to financial restrictions on in-field research.
Consequently;, the data collection had to be structured to permut interaction with all participants over a
reasonably shont (two week) period. Unfortunately, this first constraint made the task of co-ordinating the

availability of participants more problematc.

Desprte these difficulties, individuals from almost all of the major participant categories identified in Table 4.2
were able to participate in the field research. The actual participants and the perspectives that they
represented are listed in Table 4.3. Thus table demonstrates that it was not uncommon for a person to be
engaged in more than one facet of the broad land use and tounsm planning problem. This ‘dual role’
phenomenon is not surpnsing given the relauvely small population of Grand Cayman and is most likely

charactenstc of other SIS of similar size.

It should be noted that prior to the fieldwork taking place, input was received from other key individuals on
the software design and its application to tourism and land use planning. For example, discussions were held

with the Cayman Islands Director of Tournism, Director of the Department of Staustics and Senior Executive
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Draughtsman (Lands and Survey Dept.) during preceding data gathering and software prototyping trips.
Further, a workshop for twenty participants from SIS throughout the Caribbean was held in George Town
dunng July 1996 to introduce a pre-release version of the software. A wide armay of professions (e.g. land
surveyors, plinners, staustcians) and areas of interest/expertise (e.g. tounsm information systems,
environment) were represented at the workshop. This workshop enabled the software to be rigorously tested
by a broad cross-section of potental users and numerous design improvements to be made pror to

conducting the fieldwork.

Participant Perspective(s) Represented

Govemment decision maker in planning process. private sector business
owner and West Bav resident

Govermnment Planning Department — decision maker, advisor to CPA and
West Bay resident

CPA Member

Deputy Director of Planning

Planner Govermnment Planner

Govemment Environment Department- deciston maker. researcher.,

Director of Environment . g
advisor to government decision makers

Natronal Trust — Scientfic Programs NGO rescarcher and program developer for preservation (ecological and
Munayer cultural) and education
Hotel Manager & Land Developer Private sector: land development and tourism sectors
Real Estate & Land Developer Private sector: land development and real estate association
i Local Business Person Private sector: commercial sector and West Bay resident

TABLE 4.3 PARTICIPANTS IN FIELD RESEARCH EXERCISES
4.4.2  Duta Sets

Some of the difficulties associated with data accuracy, recency, and completeness in SIS and the tourism
sector were discussed in the previous chapters. These factors are not repeated here but instead attention is
directed first to a generic view of the spatally-referenced digital data that could be applied to land use and
tourism planning through 7aePlan. Five broad thematic classes of data area shown in Table 4.4 - socio-
demographic, environmental, legal-administrauve, natural landscape, and the built landscape. The tourism
category in the table should not be interpreted as a distinct data class but instead, like the tourism sector itself,
is a composite made up of selected elements found in the five classes. Within each of these groupings,
individual data sets representing significant features or areas of concern are listed. In addition, notations are
provided concerning the data format of each and the participants in Table 4.2 who would be likely to require

or reference these data sets in the decision making process.
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In additon to these spatial map layers and linked database wbles, other data are of value in the decision
muking process. These data are typically not in digital format or are not geographically referenced but are
important nonetheless as reference matenal to describe the overall planning context or some aspect of it.
Examples of these data include visitor surveys which profile tourist sausfaction, spending habits, and may
give limited indications of visitor acuvities, and development regulations and laws which specify requirements

such as lot sizes, densities, and setbacks for new development.

Compared to the desired data set in Table 4.4, the case study depends on a considerably smaller data set
(Table 4.5). It is not uncommon for there to be substanual differences between the desired and actual data
that are available for planning and decision making, especially with respect to spatal data. These differences
can limit the real or perceived effectiveness of spatial information technology to practical planning problems.
However, they did not prove to be a serious impediment for the field research acuvities in West Bay since the
purpose of the fieldwork was not to produce a finished plan per se, but rather to apply the methodology
developed in Chapters Two and Three and to gather data, in the form of the participants’ scenanos, for past
Jfaao analysis.

The majonty of the digital data listed in Table 4.5 were provided by Departments and Ministries of the
Government of the Cayman Islands. The Department of Staustics supplied the most recent census database
(1989) in REDATAM + format!. Output files containing relevant demographic (e.g. population by sex) and
socio-economic (e.g. number of unemployed) variables at the Enumeration Area (EA) level were created and
appended 1o a corresponding digital EA map layer maintained by the CI. Government’s Lands and Survey
Department. The Lands and Survey Department has pioneered GIS use in the Caymans and has constructed
an impressive spatial data foundaton that is, in accordance with their mandate, focused primarily on the
muintenance and mapping of the islands’ cadastral, or land parcel, fabric. As the stewards of digital spaual
data in the CI. Govemnment, the Department also produces spatial data layers and hardcopy output for other
Departments (e.g. Planning, Staustics, Environment, and Public Works) as well as the Nauonal Trust
whenever their resources permit. Unfortunately, the limited number of end-users have both access to the LIS
and the requisite GIS skills to apply it successfully to complex analytical problems are concentrated almost
entirely within the Lands and Survey Department. As mentioned in Chapter Two, this problem is common
to the early stages of GIS implementauon in larger organisations, in developed and developing countries alike,

and usually becomes less problematic as the technology becomes insututionalised.

! REDATAM + is a census processing software package that is used widely in Latin America, South America, and the Caribbean. Its
successor, Wi R+, was developed through the course of the same [DRC funded project that 7aePlin was developed.
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Theme Item Format Scale Date Description
2 Census . Pohygon map = Contains EAs for all of Grand Caymun; linked to
=4 Enumenation . 1:25.00C 1993 ’
= Liyer census database tble below
= Areas (EA) i
2 Geo-
£ Most recemt ferenced Extract of 1989 RETADAM + census database
£ natonal census ;;:‘SC 1989 containing EA level population counts disaggregated
;3 (1989) able by age and sex, unemployment rates
) 17 cadastral map sheets containing 3547 indinvidual
Z Land Pohgon mup 5z < parcels coded for acreage, vacancy status, zoning
= § parcels Liyers 1:2.500 1995 (using then proposed (1997) scheme), kength of
3 E water frontage
= | 1977 and 1997 Polygon mup 1:35.000 1993. 19% 2 mup hiyers extracted from 1977 Development Plin
Lind use zoges Liyers - ) and the (then) proposed 1997 Development Plan
- Extracted from digital air photographs for West Bay
o o ; 9 L o e
% Fm:d:ln“s EOI}"OH rap 1:252C st)u;e( f{: and George Town districts with mujor commercul
= oot Yer are tourist-related structures coded
2 Line mup s Extracted from cadastral layers, coded for road class
= Roads Layer 12,500 1997 (main, secondary, dirt surface}
iE Historic Pole Histonic and culturally-significant structures
- structures opod map 1:2500 1995 managed by The National Trust coded for block,
. Layer ..
{Natonal Trust) ‘ parcel, description, acreage
. Environmentally-significant features/ areas managed
. Pn.)[%cmd Areas | Polygon map 122,500 1995 by The National Trust coded for block, parcel,
X (Navonal Trust) | Liyer o
2 descripuon, acreage
=2 . Polygon mup . - Location and extent of marine parks and
= < ‘ 2 99 . A
= Marine Parks Laver 1:25.000 1995 replenishment zones surrounding Grand Caviman
'g Wetlinds Polygon map 1:25.000 1995 Location and extent of main wetlinds on Grand
3 Liver Caviman
- Line mup 9z Location of lkes, reefs, coastl type (mangrove,
Aquanc teatures Liver 1:25,00C 1991 sand. rock)
Hotel. condominium, guest house points extracted
g Point ma from cadastral Liyers and coded for name, number
‘g Accommodation l.xo . P 1:2,500 1995 of rooms, structure type, estimated minimum and
= e muximum tourist populations (based on aggregate
occupancy rates and individual room counts)

TABLE 4.5 DIGITAL DATA SETS USED IN WEST BAY PLANNING SCENARIOS

The map layers in Table 4.5 were provided by the Lands and Survey Depantment in ARC/INFO export
format and were subsequently imported into 7awPlan in the public domain shapefile format (see section
3.4.2). One excepton is the tourism factlities layer that was created by the author and the Deputy Director of
the Planning Department with some of the associated tabular data (e.g. number of rooms) being provided by
the Ministryv-of Tounsm. In addition, the Scientific Officer of the National Trust provided the layer detailing
most of the histoncal, cultural, and environmental propertues or structures that the Trust owned or
administered. For most of the other shapefiles, attnbute data were modified by the author and supplemented
where necessary.  For example, coding of the extent of mangroves along the North Sound shoreline was
updated with the assistance of the Director of the Department of Environment. Zoning designations were
transferred from an island-wide map layer to the cadastral shapefiles pertaining to West Bay in order to
simplify- the process of creating scenanos for the participants. Although the 1977 Development Plan was sull
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in effect at the time of the fieldwork, the zoning scheme that would subsequently become the 1997 was used

given its more comprehensive nature relative to the 1977 plan.

A 1:25,000 scale contours layer was available from the Lands and Survey Department but was not used given
the lack of significant elevation in West Bay District. A composite map layer that demarcated an area of
historic homes, environmentally-sensitive areas, and proposed environmentally-protected areas was also
excluded from the fieldwork Public debate concerning the issue of environmental designations was heated at

the time and this information was requested not to be used, given those circumstarnices.

Resource shortages, particularly in terms of personnel, affect the available stock of available spatial data in
another more basic manner by reducing the ability of organisations to collect non-spatial and even non-digital
sources of information. Several participants in Grand Cayman expressed a desire to use GIS for purposes
such as examining land use, classifying vegetation cover, and demarcating habitat boundanes (Burton, 1997,
personal communicaton; Ebanks-Petrie, 1997, pers. comm). However, personnel shortfalls did not permut
them ecither to maintain paper records which they deemed to be of sufficient recency, completeness, or

accuracy for inclusion in a multi-user GIS or to convert existing records to an appropriate digital format.

Confidenuality concemns reduced the available spatial and associated attnibute data further. Two aspects of
confidentiality need to be distinguished here. First, as was suggested in the previous paragraph, some
individuals or organisations may rely a great deal upon “working” quality data which is adequate for their
needs. The distribution of these data to others may be precluded by liability concems ansing from the
complexities or known limitations of these data. While these shortcomings are most often related to data
accuracy or precision, occasionally data distnbution may be curtailed more by political sensitivity of the data
as the map layer depicung environmental areas mentioned above illustrates. Second, the more traditional
aspect of confidentiality centres upon the need to ensure either personal privacy or fair marketplace
competition. Land regisury records, for example, could not be divulged since they contain details of parcel
ownership, the most recent sale price of the property, and outstanding mortgages. Similarly, occupancy rates
could not be obtained for individual hotels and condominiums due to commitments that the Ministry of

Tourism had made to individual hotel, condominium, or guest home operators.

Data constraints relating to the factors outlined above are, and likely will continue to be, a reality of both
multi- participant work and the use of spatial mformation technologies in practice. Since the data sets listed in
Table 4.5 represent, to some degree, the thematic data classes (e.g. socio-demographic, built environment,
etc.) identfied as important to land use and tourism planning in SIS, it can be argued that the field research
was based on a viable and sufficiently complete data foundaton. It was noted in Chapter Three that the land
parcel is the fundamental spatial unit around which many land-related planning and investment decisions are
made. Consequently, although cadastral data of the quality found in CI. are not yet ubiquitous across
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Caribbean SIS, the use of these data added a valuable level of realism to the case study research discussed in

the following two chapters.

4.5 Summary

This chapter has described the contextual setting for the fieldwork in which the TanPlan MP-SDSS software
is applied to tourismrrelated strategic land use decision making. Following a review of the physical and socio-
demographic charactenstics of Grand Cayman, particular attention was directed at the emergence of tourism
as a central pillar of the Caymanian economy. The impacts of recent population and tounism growth were

described next with specific reference to the case study area of West Bay District.

The increasing density of tounsmrrelated development along the Seven Mile Beach Peninsula and its
progressive dispersion towards and into the southern extents of West Bay District was then profiled. High
levels of demand for beachfront properties have resulted in an almost continuous urban form, dominated by
small- to mediumrsize hotels and condominiums, being constructed along Seven Mile Beach. The lack of
development opportunities and the resultant high land costs have had two main effects on tounsm-related
land use. First, selected properues are being redeveloped at higher densiues, as illustrated by recent
construction at the Holiday Inn and the Hyatt Regency hotel sites — an indication that tounsm development
on the Seven Mile Beach Peninsula is moving toward the consolidauon phase of Buder’s (1980) model.
Sccond, increasing interest is being expressed in exploring the potential for further tourismrrelated
construction i West Bay (as well as other areas more distant from Seven Mile Beach and the intermational

arport in George Town) that are at comparatvely earlier stages of tourism development.

TanrPlan was designed to assist muluple participants involved in land use change to explore and work toward
a compromise- or consensus-based resolution of contenuous land use change issues, such as tourism-related
development in SIS. The difficulties inherent in achieving compromise among parties with diverse interests
were lustrated through discussions conceming the evolution of the Development Plan from the early 1970s
through to 1997. The discussion of the applicauon review and strategic-level planning processes in CI.
provide the background necessary to understand the decision muking context within which the case study

fieldwork in Chapter Five and Chapter Six is conducted.

The 1ssue of selecting parucipants for assessing multi-party development scenanios in West Bay District was
addressed next by first descnbing the potenual groups or individuals that could have an interest in applying
the software to land use or tourism planning (Table 4.2). Time and resource constraints limited the set of
participants available for the field exercises to a smaller, but representative sample (Table 4.3). The discussion
concerning the possible digital data for use in the fieldwork followed a similar pattem. The potential
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complement of digital data (Table 4.4) was contrasted with the more modest data set that was available and
selected for use (Table 4.5). The influence of common data-related problems mentioned in Chapters Two

and Three, such as confidenuality; accuracy, umeliness, and relevance, were noted as well.

The following chapters examine how the study participants used these data with 7aePlan to produce
scenarios of future tounism land use in the case study area. The potential contnbutions that the software and,
more importantly, the approach embodied within 1t can make to mult-participant compromise- and
consensus-building in land- related decision muking are therefore discussed in Chapter Five and Chapter Six.
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Chapter Five

MULTI-CRITERIA, MULTI-PARTICIPANT TOURISM PLANNING:
PART I - SITE SELECTION

This Chapter applies the TaePlan decision support tool to the first component of a two-stage tounsm land
use planning case study. It is important to note that the purpose of the case study is not, in the first instance,
to evaluate the usefulness of TarPlan, but rather to evaluate the applicability of the approach used by the tool
to address mult-participant/ multi-critenia tourism land use planning problems in SIS. Implicitly, however, in

evaluaung the approach used by the tool, the software itself is also brought under scrutny.

The overall approach used in the case study is presented in the first section of the Chapter with reference to
the discussion in Chapter Two concerning the potential for the use of multi-participant SDSS in SIS planning.
The processes by which participants constructed their site selection scenarios are discussed in the next section
with particular attenuon being directed to the degree of commonality in their 4 prion objectives, approaches to
the case study planning task, and selection critenia choices. The spatial locations of the participants’ candidate
tourtism accommodation sites and optional land use designatons are then described along with their
supporting rauonale. The chapter concludes by examining the extent of consensus among the participants as

well as the degree and distnibution of development versus non-development conflict.

5.1 Methodological Overview

Three interrelated roles were identfied in Chapter Two for mult-participant or group-onented SDSS in
strategic-level SIS land use development and tourism planning, namely: a) consensus-building in mulu-group
decision contexts (e.g. brainstorming sessions involving representatives from several agencies or groups), b)
consensus-building in homogeneous and heterogeneous group decision settings (e.g. National Trust members
prionusing land to purchase for protection against development), and c) operationalising the “mixed
scanning” approach to strategic-level planning and development decision making. The latter role, which is
examined in this Chapter, centres on: a) general decision problem definition across multiple groups (e.g.
wntelligence gathening concerning likely data requirements, planning participants, issues of conflict or cormmon
concem, etc.), b) the design of several viable development strategies or alternatives, c) the evaluation of these
alternauves according to the preferences of the participants, and d) indicating the thematic or geographic
areas that require in-depth analysis. The results of these preliminary outputs may then become the subject of

118



further field analysis, as was indicated in Chapter Three, or may be incorporated subsequently into further

rounds of analysis and negotiation.

The case study analysis is structured to illustrate how a MP-SDSS, such as TanPlan, can assist in the
development of a land use development strategy in a SIS where tounsm acuvities are an important source of
national income and where there is both a limited and fragile land base to develop. The study participants
identified in Chapter Four were required to select paerzial locations that they deemed to be both feasible and
desirable for future tourst accommodation in West Bay District of Grand Gayman. The rationale for
examining West Bay District was discussed in Chapter Four and 1s not elaborated upon further. Discussion
in preceding Chapters referred to land-related conflict ansing from the diversity of objectives and prionues
among the individuals and groups that are involved to varying degrees in land use decision making. One aim
of the case study is therefore to determine the extent to which this assertion is valid for West Bay District and
the subset of participants involved in the case study. A corresponding and higher-order objective is to
determine the extent to which MP-SDSS can assist in, first, uncovening the degree of commonality and
conflict among participants and, second, facilitating the identification of compromise- or consensus-based

strategic planning outcomes.

The use of a two-stage approach to the case study, consisting of separate but related site selection and site
evaluation stages, is supported by several factors. First, logistical constraints limited the ume participants
could commit and work in one place at one time. Second, and more importantly, there was a desire to have
each parucipant conduct the site selection and evaluation phases of the study independently of all other
parucipants. Discussion in Chapter Two suggested that land use decision making can be decomposed into a
number of semi-autonomous decision making contexts and, consequently, the design principles in Chapter
Three specified that a MP-SDSS should be useful across these different decision environments. By
structuring the study so that parucipants identified and evaluated candidate sites independenty, an
opportunity was presented to assess how participants of varying backgrounds undertook the planning task,
independent of influences from other participants. This approach has the disadvantage of precluding analysis
of the interactional and synergy aspects of mutual learning effects between participants that most GDSS and
SDSS-G research has concentrated on to date. However, 1t also avoids the many group “process losses”
related to problems of some individuals dominating or excessively influencing other group members as well
as the inability and/or unwillingness of some participants to engage in formal face-to-face decision making
processes (Silver, 1991, 23). It provides a common base of analytical capabilities and data to all participants,
experts and non-experts alike, and it equips Government planners with an important mechanism to uncover
and explore issues of conflict and agreement. This foundation allows planners and decision makers to

concentrate their efforts appropriately with the aim of producing better considered and more widely s:pported
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iutial plans and/or development proposals. In this sense, the independent scenario generation approach
offers several advantages over conventional GDSS and SDSS-G approaches.

Few constraints were placed on the study participants concerning their site selection scenanos or during the
subsequent evaluation of selected sites. Beyond the Limitations of the TanPlan software and the available
data, the main requirements that all participants had to sausty were: a) the study area was restricted to West
Bay District, b) they had to designate sufficient lands to fulfil future tourist accommodation needs for an
arbitrary minimum number of new rooms, and c) they could not violate practical guidelines conceming site
acreage, coverage, and building height restrictions specified in the 1997 Cayman Islands Development Plan.
Candidate sites for new tounst accommodation could be undeveloped or already developed to allow the
participants to explore the potental of redevelopment of the existing built form - a common practice in
muaturing tourist destunations as discussed in Chapter Two. The approximately 4268 acre study area consisted
of a total of 4025 surveyed land parcels. “Vacant” or undeveloped parcels, as indicated by the building
footprints map layer denived from the 1994 aenal photography, accounted for 2302 parcels and some 3080

acres of the total land area.

While the first two restrictions are arbitrary in nature, they can be justified as being consistent with the
common practices of developing regional or secondary plans based on existing administrauve areas.
Moreover, they are consistent with the practice for macro-level goals and planning objectives, such as
projected island-wide growth of tounst accommodation, to be apportioned in some fashion to the general
process of plan development. The third constraint was included to eliminate development options that were
infeasible for physical, regulatory, or social reasons, such as siting a 350 room resort on a one acre parcel of

land.

As menuoned earlier, it is desirable for the outputs of this two-stage case study to be filtered for consensus
sites and prionities, augmented by accompanying field investigations, and repeated as often as is required to
craft a widely=supported development strategy. Since this was not feasible for reasons outlined earlier, the
discussions in this chapter and in Chapter Six address both the results obtained during the field research

penod as well as several past hac extensions and refinements to the results.

5.2 Scenario Building Process

5.21 Tusk Description

The main purpose of the site selection component of the case study was for each participant to produce a
land use scenano for West Bay District that, at a minimum, designated one or more parcel of land suitable for

and, according to personal selection critena, capable of supporting at least one hundred new rooms of tourist



accommodation. No upper limit was imposed on the total number of rooms that a participant could
designate, nor were any restrictions placed on the form of the proposed development (e.g. a single coastal
resort, inland hotel, condominiums, a senies of smaller 20 - 40 room hotels, dispersed accommodation units,

etc.).

The tasks of specifying the amount and type of new tounst accommodation and selecung appropriate sites
were the minimum requirements that each participant had to sausfy in their scenano. Opuonally, each
partcipant could construct a more elaborate and complete land development scenano by assigning one of a
set of possible land uses (e.g. residential, commercial, protected, open space) to specific parcels of interest.
This aspect of the case study provides one means of assessing the nature and spaual extent of land use
conflict once all of the individual scenarios are combined in the subsequent evaluation phase. The
participants were instructed that if they did not assign a land use to a parcel, it was to be assumed that he or
she was not greatly concemed with the uses that other study participants may or may not assign to that

locauon.

Separate TanPlan site selection sessions were held for each participant. Prior to starting the scenario-building
process, the author provided participants with written and verbal explanations of the purpose of the study
and the general procedures involved in the site selection phase. Next, the available data sets listed in Table
4.6 were described and any known limitations or assumptions that may affect their use or mterpretauon by
participants were noted. The general operation of the TasPlan SDS tool was then demonstrated and
explained in conjunctuon with the data familiarisation process. Participants had the option of using the
software themselves or directing the author to operate it on their behalf. No time limits were imposed
explicitly on the scenano creation process, although logistical factors constrained site selections to three to

four hours for most participants.

The following sections detail the scenario-building process for the study participants by examining the range
of land use futures proposed for West Bay District, the different ways that 7asPlan was used to create the

scenarios, the ratonale that was used to guide the site selection procedure, and the results that were obtained.

5.2.1 Specification of Scenarios

To provide an inital indication of the degree of commonality among development futures envisioned for
West Bay and the manner in which the participants approached the scenario-building process, each individual
was asked to consider, first, the amount and, second, the type(s) of new tourist accommodation that would be
appropnate for the District. The first component of this task proved to be difficult for more than half of the
parucipants to establish a priori, with five of the eight participants able to indicate only approximate values

during their subsequent site selection activities.



The Director of the Environment Department and the National Trust Scientist based their scenanios on the
one hundred room minimum with the latter expressing concem that even this amount of accommodation
was excessive, given the current levels of development in West Bay. In contrast, the Real Estate Developer
stated that an additional five hundred rooms of accommodation would be a “conservative estimate” of the
District’s long-range development potential. The CIPA Member, the Business Owner, and the Hotel
Operator were less comfortable defining a total desired room count and instead approached the task by
indicating, respectively, that they were interested in siung “a 250 room hotel”, “40 to 60 room hotels”, and
“hotels with a minimum of 60 rooms”. A summary of the initial scenanio specifications is presented for each

participant in Table 5.1.

A priori
.. Preferred type of .
Participant| room . Rationale
P .. accommodation
objective
i) small-scale forms of tounism (c.g. nature tourism) are more
Minimum < < compatible with the ecological and social capacity of West Bay:
Director of 2. 25-roomhotelsand 1 50- | . P . = . pacity -
permutted i) Barkers area ts not ecologically pristine but important for the
Environment room cottage development ; o . L
(100) = bird. marine, and mangrove life it supports: 1ii) concem with high
density of Seven Mile Beach tourism and residential development.
Natural Minimum 1) similar concerns as listed for Director of Environment with
Small-scale development: . o
Trust permutied small hotels. cottages particular concern over the sustainability of recent development
Scientist (100) ) & trends of Grand Cayman over the last 15 to 20 vears.
1) congested roads from Seven Mile Beach to undeveloped land in
Real Estate 500 Smailer hotels (size the north of West Bay: ii) lack of opportunities for waterfront
Developer undefined) tourism development on Scven Mile Beach: tit) more managerial
employment for voung Cavmanians likely in smaller hotels.
i) hotels provide more employment and ongoing revenues to
Hotel . government: i) difficult to support larger developments in West
. 60-room hotel is minimum | = . ~ i
Operator Lncenam Bay beyond Seven Mile Beach area because of road capacity
feasible size T .
Deneloper limitations: iit) small {(sub 60 room) hotels are not economically
feasible.
[ 1) very concermed about providing local employment opportunitics
Business Uncertain Medium-sized hotels with for younger West Bay residents - sees hotel operation and
erte < ) . -
Owner 40 to 80 rooms construction as key vehicles for meeting this need: 11) 40 to 80
i room hotels appropriate in scale to West Bay context
{ - land costs along Seven Mile Beach require 2 minimum of 250
CPA . Larger hotels (250 room - " = ; ed .
Uncertain | . . room developments: 11) wide sandy beaches of Seven Mile Beach
Member in Seven Mile Beach area) . v )
are of high importance for internationali tourists to the Canibbean
Not No preference provided . .
Planner P Pr i) not specified
spectfied planning regulations are met
| 1) concern for all development. including tourism. to be
Deputy Minimum | 50-room hotel on coastal appropriate in scale and type to West Bay's natural and social
Director of | permitted arcas: some Bed and context: it} smaller accommodation facilitics lead to a lower
Planning (100) Breakfast units inland tourist-to-guest ratio — ratios periodically excessive in Seven Mile
Beach arca
Notes: 1) .z priov room count objective represents the number of new rooms of tourist accommodation that each participant stated

that they would seek to locate prior to starting the site selection process (subject to the 100 room minimum), b)
“Uncerwain” signifies that the participant was not able to quantify precisely the room count objective.

TABLE 5.1

INITIAL SCENARIO SPECIFICATIONS




There was more agreement concerning the general form of tourism development that would be suitable for
the study area, with six of the eight participants favouring small hotels and/ or guest homes to condominiums.
Table 5.1 shows that these preferences are based largely on an understanding that condominiums generate
less local employment on a per room basis and the fact that they do not provide the Government with on-
going room tax revenues. Beyond some suggestions for further intensive development on the few remaining
lots on the Seven Mile Beach peninsula, almost all of the participants stated a preference for low density and
small scale forms of tourist accommodation. This form of development was perceived to: a) be in character
with the District’s existing small hotels, guest houses and residential neighbourhoods, b) offer more potenuial
for Caymanians in management-level positions, c) place less strain on the Distnct’s intemal road network and
the main road leading into George Town, d) allow better protection of the marine and terrestrial habitats, and
e) provide better opportunities for managing tourism development in general and maintaining an acceptable

guest-host rauo.

With this broad overview of the development preferences of the participants in mind, the next two sections
describe the scenario-building process and detail the selection critena and rationale that were used by the

participants to create their tourism development scenarios.

3.2.2  Tusk Approach. Criteria and Rationale

Several aspects of commonality were observed across three aspects of the participants’ scenario-building

efforts, namely:

1. their mterpretation of, and approach to, the case study planning task (objectives, beliefs);

2. the operationalisation of these approaches through specific selection critena and the rationale
provided to support their critena choices (translation of general goals to identfiable standards,
measures, and decision rules); and,

the funcuonality that each individual used in 7anPlan to complete the planning task (means to
achieve objecuves using the decision support tool).

(Y]

At the broadest level, two disunct approaches to tourism accommodation siting were used in the participants’
scenario-building efforts.  The personal interests, experience, and professional background of the Deputy
Directory of Planning and the representatives from the National Trust and the Department of Environment
caused them to be concemed about the impacts of development on surrounding residents and ecosystems.
Consequently, they adopted a site selection approach first based on designating lands appropriate for
protected or open space status and then subsequently locating potential tourism development sites from the
remaining subset of parcels (seletion by exdisir). The Deputy Director of Planning in particular excluded
numerous potential sites because of their proximity to important histoncal-cultural features such as early
schoolhouses, homes of pioneering Caymanians, churches, and so on. In contrast to this approach, the other
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study participants focused primarily on the tourism siting issue (seletion by tdision) and then subsequently
designated lands for the optional non-tourism uses later. This lawter approach may be traced to: a) a
participant’s desire to minimise the time required for the site selection process, b) their lack of concem with
non-tourism land issues, c) a perception that sector-specific planning, including tourism planning, compnses

largely self-contained activities or, d) the influence of a bias built into the study design.

Table 5.2 shows that the scenarios based on exclusionary approaches are more comprehensive in terms of the
breadth of land uses considered in the scenario and more extensive with respect to land area. Generally, the
comprehensiveness of the scenarios corresponded to a prion expectations based on the participants’ divergent
training, vested Interests, and roles in strategic-level tounism or planning decision making outlined in Chapter
Four. For instance, the two participants with direct interests in land development did not allocate any land to
protected or open space use, while these land use categores were of high importance to the two parucipants
with direct responsibility for environmental matters (e.g. Director of Environment Dept. and National Trust
Scientist). Similarly, the two planning representatives recorded explicitly the broadest range of land use
acuvities in their scenarios. The substantial differences in the complexity of the two scenarios is most likely
auributable to the Deputy Director being more knowledgeable of strategic and long-range planning issues
and their linkages to operational planning decisions.

Tourism Land Use Designation

Participant siting Tourism Commercial | Residential Open space Protected Unassigned
approach | 4 | acres| # |[Acres| # [Acres| # |Acres| # |Acres| # |Acres
Director of 14/ 10/ 93/ 448/t 2187/ | 2601/

X S / ; 29

Environment | C\Clusion | &6 | ITAT 22 303 0 0 16 12 | 94 | 449 | 3907 | 3788
Natural Trust ] << | 38% . Srry 476/ | 2131/} 2166/
Scientist Exclusion | 65.63 382 0 0 0 0 38/40 | 56:62 | 68.68 176 | 3852 13349
Real Estate/ 2261 | 2999/

~ /v' ; (

Developer Inclusion | 4141 | 8181 0 0 0 0 } 0 0 0 3984 | 4187
Hotel ey
123/ ; ) - 350/ 2189/ | 25606/

2 7 hJE Rl /
Operator/ Inclusion | 4646 | |53 | 18/18 [ 42421 49/50 | S0 | 0 0 0 O 13911 | 3738
Developer

Business 19 | 48/ ¢ ... -, - 167/ | 2053/ | 2418/

Owner Inclusion 206 47 50/50 | 47:47 0 0 0 0 7'8 195 | 3761 {3355
\ 11 1299 1 0 , << o | 1247 ] 22817 | 2922

CPA Member | Inclusion 11711 | 292 0 0 0 11 5/5 99 124 | 3002 {3111
69/ - 408/ | 2197/ | 258V

/ ) ; / 777

Planner Incluston 910 347 11 22 L1818 | 19/19 0 0 77T\ 408 | 3919 | 3392
Deputy Dir. of ) 175/ 356/ 79/ , 717/ | 626/ i1/ | 9070 | 1220/ | 1150/
Planning Exclusion | 55 | oy | 1ae 3071 O O | 719 | 630 | 137 | 967 | 2810 | 1907

Notes:  a) tourism siting approach represents the primary method by which a participant identified tourist accommodation sites, b)
“=" = the number of undeveloped or “vacant™ parcels that were designated for a specific lind use followed by the total
number of parcels that were designated for that land use, <) vacaat parcel acreage precedes the toul number of acres that
were dedicated 10 a land use, d) acreage values are rounded.

TABLE 5.2 SUMMARY OF PARTICIPANT LAND USE DESIGNATIONS
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Examination of Table 5.2 in the context of Table 5.1 shows that some individuals identified relauvely few
“feasible” sites from which they could satisfy their tourist accommodation objectives, while others adopted a
more flexible approach to selecting candidate sites. The Real Estate Developer and the Deputy Director of
Planning provide the greatest contrast among the participants that were expected to have different interests
and roles in the land development process. However, the pro-conservation subgroup illustrates that this can
occur even among individuals with similar professional interests and objectives. For example, while both
participants shared an objectve of locating 100 new rooms of small-scale tourist accommodauon (Table 5.1),
the Natonal Trust Scientist identified 65 potental sites (381 acres), from which a smaller subset would be
selected, while the Director of Environment designated only 6 candidate sites (17 acres). Further, by
comparing the acreage and number of “vacant” parcels selected for tounst accommodation with the
corresponding totals, it is apparent that most of the participants approached the site selection problem as a
conventional search for appropriate “undeveloped” land. The most notable exception was the Deputy
Director of Planning who identified more than 300 acres of non-vacant land as having potenual for tourist
accommodation. Also, to a lesser extent, the Business Owner, who indicated expressly the desire to
redevelop a larger existing hotel site in concent with surrounding properties, focused a great deal of this
redevelopment on the subdivision of a few large parcels of land which were primanly unoccupied by any type

of structure.

Differences in participants’ objectives and approaches to the planning task are made more apparent when the
cntena that were used in the construction of the selection scenarios are considered in relation to the resulting
land use pattemns. Prior to discussing the participant's site selection scenarios collectively, it is necessary first
to review their individual scenarios. Figures 5.1 through 5.8 and their accompanying discussion outline the
land allocations each participant made in their scenario. Note that it is important to recall that land parcels
designated for tounst accommodation should be interpreted as potenual or candidate sites while parcels
designated for the other land uses (e.g. open space, protected, commercial, residential) represent explicit

allocauons.

5.2.3.1 Director of Environment

The overnding objecuve of the Director of Environment was to ensure that future tourism development in
West Bay would have as few negative tmpacts as possible on the District’s marine and terrestrial ecosystems.
The land use allocation in Figure 5.1 was based on an eco-tounsm theme that was centred, first, on the
protection of the semi-natural swampland of the Barkers peninsula for birding and to maintain the integrity
of 'Sea Pond’ which provides a unique aquatic environment based on its subterranean water source from the
sea. Equally important was the need to exclude all types of shoreline development adjacent to the manne

park and replenishment zones off of the north of Barkers in order to encourage aquatic species preservation



and regeneration. Protected parcels are shaded dark green in Figure 5.1 and Sea Pond is visible as the largest
lake (blue outline) within the protected area.

Villas Papagall
Spanish Reef Hotel — Conch Point 2> apagatlo

Sea Pond

Boutyuarns

Parrr
tHead of

Barkers

Northwest
Point

Exisnng accommodaton
Lake

Commercual

Protected

Residental
Candidate accommodation sites

Open space
[.and use not designated
0 3 |
[ essam ==
Miles

FIGURE 5.1 SITE SELECTION SCENARIO — DIRECTOR OF ENVIRONMENT

The Director of Environment concentrated on locating sites (shaded vellow in Figure 5.1) that would support
two 23 room hotels and one 50 room cottage type development in close proximity to these two natural
attractions. The main selection criteria used to identfy the six candidate sites (with the selection method used
in parentheses) were: 1) include parcels with sandyv beachfronts between the existng Spanish Reef Hotel and
the Villas Papagallo (mouse select); 2) add all parcels in West Bay zoned for hotel/tounsm (SQOL guwen); 3)
exclude any parcels in the Barkers swampland protected previously and any parcels in the overdeveloped

Seven Mile Beach area (distance-based query, SQOL quen); 4) exclude all parcels that were not vacant (SOL guen);
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and 3) exclude parcels under 2 acres in size to maintain a low-density design compauble with the physical,
economic, and social capacities of the local community (SQL qgrery).

Other land designations included in this scenario included sea-side parcels reserved for open space
community use and a small amount of commercial development intended to support the new tounsm
faciliies near Barkers. The potential for additional commercial development related to tounism (e.g. fishing
charters, snorkel and scuba operations) in the vicinity of Morgan's Harbour were mentioned but were not

investigated fully due to ume limitations.
3.2.32 National Trust Scientist

The other pro-conservation participant, the National Trust Scienust, was also concemed about the impacts
that additional tounst accommodation or any other type of development would have on local environments,
the West Bay community, and life on Grand Caymuan as a whole. Again, the selecuon of candidate sites for
tourist accommodation was driven primarily by the desire to identify where development should be excluded
from, although the undeveloped areas of West Bay District were judged to be of diminished quality already
due to dredging, population pressures, and overuse (e.g. popular reef dive sites). Remaining areas of
significant white and red mangroves along the North Sound and in the entrance to Governor’s Harbour were
highlighted for protection. Similarly, protected status was applied to a substantial portion of the swampland
in the Barkers peninsula, in part due to the ecological significance of Sea Pond. Less land in Barkers was
designated for protection by the National Trust Scientist than by Environment Director as the former
reserved the north shore of the peninsula for open space to permit the continuance of informal community
recreational activities (e.g. fishing, beachcombing). Several smaller parcels in the District were assigned either

protected (Blue Hole) or open space status (rock formations at Hell, communiry pasture land).

A two-pronged approach was followed in the selectuon of candidate sites for tourist accommodation. The
potenual for shoreline-based tournism development in Barkers was precluded by the steep beach nidge along
its north shore, the marine park and replenishment zones, the shallowness of the water inside of the fringing
reef, and the conditions of the seabed immediately offshore of the beachfront (i.e. coral, broken conch shells,
turtle grass). However, two large parcels in the area were identified as candidates for a small number of low-
density tounst facilittes suitable for interpretative nature tourism focused on birding, hiking and kayaking on
the Mosquito Research Control Unit canals. In addition, most of the parcels between Spanish Reef Hotel
and Villas Papagallo were identified as being suitable for smaller cottage developments (approximately 20
rooms) based on their sandy beach frontage, distance beyond the manne park and replenishment zones, and
the relauvely low-1mpact nature of this form of tounsm. Due to the highly developed nature of the Seven
Mile Beach corridor, much less concem was expressed about the impacts of additional tourism

accommodation if infill development on the beach and North Sound sides of the road were to occur.
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FIGURE 5.2 SITE SELECTION SCENARIO — NATIONAL TRUST SCIENTIST

Unlike the Director of Environment, all selections were mouse-based guided by local knowledge of West Bav
and reference to a copy of the swamps and shallow marine substrates map for Grand Cayman (Overseas
Development Natural Resources Insttute, 1987). The main selection criteria for tourism land uses were: 1) a
muld-step process of excluding the protected and open space properties described above, 2) exclude all
tourism development along the ironshore since shoreline modificatons contribute to sediment loading of
downstream reefs, 3) exclude all intedor sites as they are usually less attractive to tourists than coastal

locations, and 4) focus on vacant properties with, or in close proximity to, sandy beachfront.

5.2.33 Real Estate /Land Developer

In contrast to the scenarios prepared by the two pro-conservation participants, the Real Estate Developer
chose to address the site sclection task without explicitly recording any preferences for optional land use

opes. Again, the area between Spanish Reef Hotel and Villas Papagallo was highlighted as a potenual
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development zone, as were a number of parcels on the north shore of Barkers and three other parcels toward

the southern extremides of the District (Figure 3.3).
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FrGure 3.3 SITE SELECTION SCENARIO — REAL ESTATE DEVIELOPER

The sclecton cnteria that produced this pattern of sites were: 1) include only vacant parcels (SOL gwen): 2)
remove all parcels that do not have sandy beachfront (SOL guen); 3) include only parcels zoned for
hotel/tourism in the 1997 Development Plan (SQL guenry); 4) remove all parcels along Seven Mile Beach that
are not deep enough (from the beach to the road) to support hotel development or have unsuitable beach
conditions (mouse-driven query); 5) remove by mouse four larger parcels comprising the undeveloped Crystal

Harbour plan of subdivision on the south of Govemor’s Harbour.

5.2.34 Hotel Operator /Developer

The Hotel Operator/Developer also followed an inclusionary approach to site selection, although in this case
both mouse-driven and SQL query methods were emploved to identfy candidate sites. The importance of
the Barkers area to future land use decision making in West Bay is illustrated once again in Figure 5.4 as the



lack of building opportunites and high land costs in the Seven Mile Beach corridor make that area less
artracuve for new tourist accommodaton. The main constraint that was idendfied to development in this
arca is the lack of easy and quick access for tounsts to the airport in George Town and the attractons along

Seven Mile Beach.
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FIGURE 5.4  SITE SELECTION SCENARIO - HOTEL OPERATOR/DEVELOPER

The following selecton criteria were used to identfy the candidate sites for hotels of at least 60 rooms in size:
1) include only vacant parcels (SQOL g#en); 2) exclude all parcels zoned for high density residendal or low
density residental uses (SQL guery); 3) exclude all parcels except those in Barkers/Villas Papagallo vicinity
(mouse seled); ) include only parcels fronting onto a sandy beach or with North Sound access. In additon to
these sites, the potental for more dive-related hotels between the Spanish Reef Hotel and the Cayman Islands
Turtde Farm (Figure 5.4) were discussed but not included within the scenario itself. Once the tourism
component of the planning task was addressed, supporting commerdial uses (e.g. restaurants, shops, etc.)
were designated for an adjacent linear senies of parcels and the remainder of the vacant lands in the Barkers

area was earmarked by the particpant for residential uscs.
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3.2.35 West Bay Business Owner

Of the three participants in the pro-development group, the West Bay Business Owner assembled the most
comprehensive selection scenamio.  The tourist accommodaton component of the planning sk was
anchored by the sitng of one 40-60 room hotel at the head of Barkers and another of similar size adjacent to
Villas Papagallo. Sites for smaller hotels of 15 rooms in size were then identified between these two points.

Potendal locations for dive-related hotels were selected along the north shore of the West Bay peninsula and
south of the Turtde Farm.
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FIGURE 3.5 SITI: SELECTION SCENARIO = WEST BAY BUSINESS OWNER

‘This partucpant also supported the intensificaton of the existing tourist development in the Seven Mile
Beach corndor with the addition of larger hotel sites (200 to 300 rooms) on the North Sound side of the road
and on the southern end of Governor’s Harbour. Three natural features were reserved for protected status
in the scenario: Sea Pond in the Barkers peninsula, the Blue Hole near the Turtle Farm, and Jackson’s Pond

located approximatelyv in the centre of West Bay District. Finally, commeraal activities were targeted at

131



appropriately zoned and vacant parcels with additional new commercial centres being sited behund the Turtle
Farm and 1n the viciuty of Morgan’s Harbour.

The Business Owner used a mixture of SQL, distance-based, and mouse-driven query methods to produce
his scenanio. The pnmary selection criteria that were employed to identify the tounism development sites
were: 1) include only vacant parcels (SQL guen); 2) exclude any parcels within 150 feet of a lake (dszoxe qeny);
3) exclude parcels wth nose zoned for low-density or high-density residential uses due to a shortage of
residenual properties in West Bay; 4) add parcels wath nase on the head of Barkers (mouse); 5) remove all
inland properties suitable for residenuial development (ruxse); 6) add wath nase a 9.4 acre parcel at Morgan's
Harbour now zoned for marine commercial as a location for a larger hotel in the long-term; 7) exclude
parcels in Seven Mile Beach comdor that were judged to have unsatisfactory dimensions to support a larger
hotel or would be allocated better to commercial uses (ym¥se), 8) add wth rose the four larger parcels
comprising the Crystal Harbour area on the south of Govemor’s Harbour.

53236 Central Planning Authority (CPA) Member

The site selection scenario prepared by the CPA Member is shown in Figure 5.6. Compared to the other
scenarios reviewed to this point, relatively modest amounts of land were designated for specific land uses.
Candidate sites for additional tourist accommodation in the Seven Mile Beach area were limited to parcels
that would be capable of supporting at least 250 rooms due to the high land costs. Beyond the Seven Mile
Beach comdor, low-density tourism development was supported given the constraints of the existing narrow
and circuitous road network in West Bay and a concem that the provision of a straight and wide roadway
would be out of character for the island. Simular to many of the other participants, the land parcels
surrounding Sea Pond were designated for protection, as were the lakes adjacent to Villas Papagallo.

The CPA member used the following selection criteria to identify the candidate tourist accommodation sites:
1) exclude parcels without a sandy beachfront (SQL); 2) include only vacant parcels (SQL); 3) remove parcels
on Seven Mile Beach that have unsuitable offshore conditions for swimming and wading (rzxse); 4) remove
residenual-zoned parcels in Governor’s Harbour area (rose); 5) exclude parcels fronting onto the North
Sound because prevailing currents cause turtle grass and debris to dnft onshore (rmse); 6) exclude parcels
near the Spanish Reef Hotel because the shoreline is too rocky and too shallow offshore (rmse); 7) exclude
protected parcels around Sea Pond (SQL), 8); exclude parcels on the head of Barkers because of mangroves,
North Sound currents, and land is too swampy (nuse).
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FIGURE 3.6 SITE SELECTION SCENARIO — CPA MEMBER

3.2.3.7 Land Use Planner

The Land Use Planner was also able to draw upon his knowledge of planning regulatons. current and
submitted development proposals, and the capabilities of specific areas to support different types of
development.  Candidate sites were located pomarily in the Seven Mile Beach corridor. The Barkers
peninsula was designated as protected in order to maintain both terrestral habitat and the vitality of the
adjacent marne park and replenishment zones. Similarly, vacant parcels near Villas Papagallo were

designated for residenual uses as they tend to have less impact on offshore ecosystems than tourism uses.

The balanang of the pro-development and pro-conservation perspectives are evident in the selecton criteria
the Planner used to identfy candidate sites. These criteria were: 1) include only vacant parcels (SOL): 2)
exclude all parcels within 450 feet of a replenishment zone since shoreline development can disturb these
sources of future marine life significandy (distance); 3) exclude parcels less than 2.4 acres in size (SOL); 4)

exclude parcels located more than 1000 feet from the coast (distance); 5) exclude parcels within 350 feet of any
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lake (distunce); 6) include only parcels zoned for hotel/tourism (SQL), 7); add &y mouse the large Hyatt Regency
parcel south of Governor's Harbour to account for intensificaton of development on that property; and 8)

remove by mouse the four parcels comprsing the Crystal Harbour project.
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FIGURE 5.7  SI'TEE SELECTION SCENARIO — PLANNER

5.2.3.8 Deputy Director of Planning

Prior to starting the scenario-building processes, it was anticipated that the Deputy Director of Planning
would produce a scenario that balanced the other participants’ desires for development and conservation
relagvely equally. The scenario that resulted, however, placed considerably more emphasis on the social
nceds of the West Bay community through the preservaton of historical structures and properties, the
maintenance of common open space for recreation or pasture, and the preservation of ecosystems important

to the hentage of West Bay residents and Caymanians in general.
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The exclusionary approach to identfving candidate tourist accommodaton sites was initated by the
designaton of almost all of the Barkers peninsula for protection in order to safeguard mangroves, Sea Pond,
and the wetland environments. Protected status was assigned to propertes with specific natural features such
as mangroves along the North Sound coast, a substantal “green belt” stretching from the Seven Mile Beach
Road through to the North Sound that encompassed several important lakes (e.g. Johnson’s Pond) and
swamplands and served as a barrier to expansion of West Bay and George Town development, and a number
of smaller interior wetlands that served as both bird habitat and natural storm water management basins.
Historical-cultural consideradons, such as buildings with significant architecture features, former schools,
long-established commerdial structures, and homes of pioneening nurses, educators and seamen. led to a

er number of small parcels being designated for protectuon as well.
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FIGURE 3.8 SITE SELECTION SCENARIO — DEPUTY DIRECTOR OF PLANNING

Smaller scale tourism development was judged to be most approprate to the sodal and environmental
context of West Bay. On coastal propertes, hotels of approximately 50 rooms in size were preferred while

the inland sites would be targeted for smaller 10 to 15 room hotels or bed and breakfast establishments.
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After excluding all of the properties designated for protected and open space uses from the available
candidate sites, the Deputy Director of Planning used the following criteria to identify potenual sites for
tourism development: 1) include coastal parcels from Villas Papagallo to the open space propertes on the
north shore of Barkers (nmse); 2) add parcels south of the open space area on Barkers (nase); 3) add coastal
properties from Villas Papagallo west to the Turtle Farm as potential dive related hotels (7mxse); 4) add inland
sites with sufficient area to support either a bed and breakfast establishment or a smaller hotel (rrse).

The next section explores instances of agreement and disagreement among the parucipant’s site selections

and between the three participant sub-groups identified in Chapter Four.

5.3 First-Order Consensus and Conflict in the Site Selection Scenarios

When the eight site selection scenarios described above are examined together, inital indications of conflict
and consensus among the participants are revealed. At least four different aspects of commonality can be
explored at this stage: 1) commonality in the participants’ stated planning objectives, 2) commonality i the
translation of these planning objectives into selection criteria pertinent to the SDSS problem-solving
environment and within the bounds of available data, 3) commonality in the manner of use of the software to
actualise the selection criteria, and 4) commonality in scenano outcomes. The first dimension of
commonality was discussed earlier (Table 5.1). This section focuses primarily on scenario outputs but, in

doing so, also touches upon the second and third elements of commonality as well

Agreement on the set of candidate locations for a particular land use activity can be considered to be one of
the most basic indications of consensus in a mulu-participant planning environment. For example, Table 5.2
lists a total of 600 parcels that were designated as potential tourist accommodation sites from the set of over
2,300 undeveloped parcels and the universe of more than 4,000 total parcels. However, since many of the
600 candidate sites were selected by more than one participant, the number of unique sites is 361. This figure
is influenced highly by the open-ended nature of the case study planning task which, in the spint of
intelligence gathening and preliminary strategizing outlined in Chapter Three, did not limit the amount of land
that participants could designate as possible locations for tourism development. It was also possible for
participants to inadvertently include very small parcels in their selection sets if they used certain graphical
selection methods (e.g. select parcels bisected by a user-defined line, box, or circle) and did not subsequently
filter the results for parcel size. These factors can account, to some degree, for the large number of sites
selected by the Deputy Director of Planning (215 candidates) and the Business Owner (209 sites) who each
idenufied more potential sites than the remaining six participants combined, despite having substanuvely

differemt planning objectives, task interpretations, and problem-solving approaches.
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When the 361 unique candidate sites are mapped in Figure 5.9, a preference among the group for sites on or
near the primary attraction of the shoreline is apparent. At some stage in each partiapant’s scenario, coastal
proximity was used expliaty as a selection criterion although the manner of operatonalising that criterion
varied between direct mouse-drven selection, attribute selection (e.g. length of waterfront > 0), and distance-
based methods (e.g. distance from sandy beach < 50 feet). In light of the discussion of Caribbean tournism
morphology in Chapter Two, this result is not surpsing, even given the heterogeneous interests represented

in the participant group.
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FIGURIE 5.9 CANDIDATE TOURIST ACCOMMODATION SITES — ALL PARTICIPANTS

Bevond the emphasis on coastal properties, three other aspects of the group’s aggregate sclection set should
be noted. First, the potenual for further intensification of tourism development in the Seven Mile Beach and
Govemor’s Harbour areas is evident through redevelopment of existing propertes, expansion of
development into wetlands on the west (North Sound) side of the Seven Mile Beach road, and through
development proposals like the Crystal Harbour development. Second, ceven though the bulk of the
undeveloped Barkers peninsula was designated by at least one participant as having potental for tourism

137



development, all participants excluded the parcel on which the bulk of Sea Pond is found and only one
included the large “L-shaped” parcel at the east end of Sea Pond. Third, there was complete agreement on
the set of parcels to exclude from consideration for tourist accommodation, in particular almost all of the
wetlands lying between Salt Creek to the north of Govemor’s Harbour, the Seven Mile Beach road, and
Morgan’s Harbour on the North Sound.

The number of times that the participants collectively selected each of the candidate sites provides an initial
indication of the degree of consensus concerning potential tourism development. Within the sample problem
environment, this value ranged from 1 to 8 with complete unanimity being limited to a single parcel at the
northern extremity of West Bay District. To illustrate better the extent and distnbution of agreement, the set

of 361 candidate sites were divided into the following classes:

1. no consensus - all parcels selected by less than two participants
2. weak consensus ~ parcels selected for tourism by two or three individuals
3. moderate consensus - parcels identified as candidates by four or five participants

4. strong consensus — parcels selected by six or more participants

Eliminating the parcels that were selected by only one participant reduced the set of potential accommodation
sites by almost two-thirds to 135 in total. Figure 5.10 illustrates that the highest concentration of moderate
and strong consensus within this reduced set of sites is found along the north shore of West Bay stretching
east from the Sparish Reef Hotel, past the Villas Papagallo, and on into the undeveloped Barkers area. The
other two parcels on which the participants agreed to a moderate to strong extent as being suitable for tounst
accommodation are on the waterfront side of the Seven Mile Beach road near the Harbour Heights
condominiums and the Westin Casuarina Hotel. Interestingly,; while only three participants (Director of
Environment, Planner, and Real Estate Developer) made reference to parcel zoning in the construction of
their scenanios, all of these parcels with moderate to strong support in the group scenanio were designated for
Hotel/ Tourism zoning in the new Development Plan. In fact, only 6 of the 103 parcels with weak consensus
were not zoned for Hotel/ Tourism in the 1997 Development Plan. This suggests that: a) the high profile of
the debates conceming the Development Plan in Grand Cayman over the preceding two years raised
awareness of the tounsm siting issue, b) the direct vocational interest of some participants (e.g. Deputy
Director of Planning, Planner, CPA member, Real Estate/Developer, Hotel Operator/Developer) with the
proposed zoning patterns influenced their own tounsm selections, or ¢) the Development Plan zoning

retlects the diverse viewpoints of the study’s participants quite accurately.
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FIGURE 53.10 FIRST ORDER CONSENSUS ON CANDIDATE TOURISM SITES

Bevond the required land allocatons for tourst accommodaton, Table 5.2 indicates that parucipants were
most interested in the opuonal land uses of Commercial, Open Space, and Protected. Compared to the case
of tourism discussed above, there was a considerably less spatal consensus on Commercial land uses since no
parcels were selected more than twice for this designaton. Open Space was limited similarly with the
excepuon of one parcel on the north shore of the Barkers peninsula which was assigned this land use by a

total of three parucapants.

Much more interest was expressed in the assignment of Protected status to a diverse collection of ccological
and historical-cultural phenomena. Figure 5.11 illustrates the varying degrees of consensus that emerged
from the individual scenario-building sessions with respect to the need to safeguard these features. Similar to
the consensus mapping approach employed in the previous figure, the emphasis is placed on parcels
designated for Protected status by two or more partiapants. Not surprsingly, given the discussion in the
preceding section, interest in assigning Protected status to parcels was the greatest in the Barkers area.

Consensus on protection of much of the north shoreline was relatively weak given the development potental.
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However, as one moves south or east to the head of the peninsula, a heightened desire to maintain the quality
of exisdng mangroves and lakes for the purposes of habitat preservadon and/or as an ecologically-based
tourist attraction is evident. The environmental and cultural importance of Sea Pond in partcular to the West
Bay community is readily apparent since all six of the partcipants that considered the Protected land
designadon explicidy in their scenarios ensured that it was applied to the two parcels on which Sea Pond
rests. Bevond the Barkers peninsula, weak consensus was found on the necd to protect Jackson’s Pond and

three other areas with significant remnants of North Sound mangroves.
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FIGURE 5.11 FIRST ORDER CONSENSUS ON PROTECTED STATUS

To this point, emphasis has been on uncovenng the patterns and intensites of consensus among the
participant’s individual scenarios. However, the main challenges facing dedcsion makers when confronted
with an ill-structured problem environment is to devise compromise alternatives that reduce, if not eliminate,
instances of conflict. The process of crafting compromise alternatives that, to varyving degrees, trade-off
clements of different party’s interests and objectives is addressed using MCA methods in the following site

evaluation section. Pror to this, a preliminary analysis of conflict in site selecton can be obtained by
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examining the compatbility and frequency of the designations assigned to each land parcel To illustrate, a
parcel that has been designated for Protected Status by three individuals and for Open Space by another four
participants could be expected to generate low levels of intra-group conflict given that both leave the land in a
more or less unaltered state. On the other hand, more intense levels of conflict would result in the case of a

debate centred on Protected versus Tourism assignments.

A more fundamental element of conflict in land use planning decision problems revolves around the question
of whether a property should, or should not, be developed. This basic element of conflict is examined within
the case study by grouping the land uses classes available to the participants into the dichotomous
“development” (Tounsm, Commercial, Residenual) and “non-development” (Open Space and Protected)
categortes. In the absence of any information concerming the mfluence of different groups or individuals in
the decision making process, the intensity of conflict for a given property can be seen as a function of both
the number of participants involved (Le. assigned a particular land use for the parcel) and the distribution of
participants between the development and non-development land use classes. More specifically, conflict
could be expected to be higher for locations that: a) interest larger numbers of participants, and b) have a
relatively equal number of individuals or groups on each side of the debate. As the numbers of involved
parties decreases and/or their distribution berween, in this case, the two positions become less balanced, the
polarity of the conflict should decline.

Figure 5.12 demonstrates how this interpretation of simple dual polarity conflict can be applied in a spatial
context. A muluplicative conflict index, G, was calculated for each parcel in West Bay District by multplying
the total number of participants (development + non-development groups) interested in a specific parcel by

the minimurm nurmber of participants in either of the two groups.

&
C=n"*m

where: n i1s the number of participants involved (development + non-development groups)
Dk are scaling parameters

m 1s the minimum number of participants representing either position

With pand £ set to 1 and m = eight participants, the conflict index ranges from O (e.g. all participants agree on
a land use designation or left it unassigned) to a maximum value of 32 (e.g. 4 participants representing each
viewpoint). The class breaks that are employed in Figure 5.12 are based on the minimum and maximum
index values that could be artained by different sized participant sets within the case study environment. The
lowest class (grey) contains all parcels that registered no conflict (ie. all participants agreed on a designation)
or a contlict index of 2 (Le. 1 pro-development participant and 1 anti-development participant). The next

class, shaded light red, was bounded by the minimum index score for 3 participants and the maximum score
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for four participants. Similarly, the medium red class represents the minimum index value for five
participants and the maximum possible with 6 partcipants while the last class (dark red) accounts for all

parcels where seven or eight participants were mvolved.

The structure of the case study planning task clearly influenced this conflict index as tourism was the only
required land use and, unlike the optional land uses, the participants were instructed specifically to idenufy
candidate accommodation sites. Notwithstanding this bias which may even contrbute to underestimating
potental conflict, an index of this type does provide a relatively simple means of encapsulating the core

development versus non-development decisions made collectively by the participant group.

The intensity of disagreement among the participants conceming the future development of the Barkers
peninsula is evident in Figure 5.12. The most intense conflict occurs along the northem shoreline that several
participants had designated as suitable for tourist accommodation based largely on the sandy beachfront, the
relauve 1solation of the area, and the low land costs relative to Seven Mile Beach. Other parucipants had
expressed concerns about the fragility of the on- and off-shore ecosystems in this area and also the
importance of the Barkers beachfront as open space for informal community recreation. As one moves away
from this stretch of sandy shoreline, conflict over development declines largely because fewer pro-
development votes were cast for these parcels. This is especially so in the case of the two parcels on which

Sea Pond rests given the desire of most participants to protect this feature.

Muapping contlict scores or the number of selections that parcels receive for specific land uses like tourist
accommodation or protected status provides some insight into the range of development futures that could
be supported within a mulu-participant planning context. The contributions that conventional GIS analyses
can offer 1o complex planning problems such as site selection are, as discussed in Chapter Two, limited
largely to producing short-lists of feasible locations based on deterministic overlay and logical selectuon
methods. Candidate sites within these shortlists are typically subjected to more in-depth examination before

the most promising site(s) are chosen for the acuvity in question.
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FIGURE 5.12 CONFLICT INDEX — DEVELOPMENT VERSUS NON-DEVELOPMENT

Even when customised GIS or SDSS provide mechanisms for integratung the outputs of mulaple
paracipants. at least two fundamental problems remain concerning their capacity to capture the intangible and
value-based aspects of problem-solving. First, as discussed in Chapter Three, it is possible for these key
elements of strategic-level decision making to be disregarded if “reverse adaptaton” results in decision
processes being altered to comrespond to the capabilites of the available deasion aids (Veregin, 1995, 97).
Second. since the screening procedure used to produce short-lists of candidate sites is conjunctive and non-
compensatory in nature, it is necessary to balance the costs of evaluating in detail a larger list of choice

alternaaves sites versus the risk of excluding viable alternadves (Arentze et al. 19962, 127).

The implications of these shortcomings are particularly significant in light of the objective to produce
compromise or consensual mula-party decisions. Massam (1993, 190) reviews four elements of the term
consensus that are pertinent in the context examined in this thesis. First, it can indicate that the legitimacy of
deasion makers’ actions are dependent upon their authority being accepted by the majority. Second, and of

more direct relevant to the case study, consensus can be interpreted as ent by a “sufficdient number” of
: crp Y
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involved parues on the suitability of a location for a specific acuvity. This supports the use of the consensus
and conflict mapping methods shown in Figures 5.11 and 5.12. Third, consensus can be viewed as agreement
that the decision making process is both just and appropnate. Finally, consensus implies that the involved

partes collectively accept and take responsibility for the outcomes of the decision process.

For the latter two aspects of consensus to be realised, the decision process must extend beyond the simple
aggregation and manipulation of individuals’ inputs, especially when these inputs are based almost solely on
narrowly-defined technical criteria. Rather, opportunities must be provided for divergent planning objectives
and priorities 1o be both included and debated if negotated solutions are to be facilitated through
technological means. The next chapter demonstrates how some of the MCA methods presented in Chapter
Three can provide a mechanism for accommodating these needs into the mult-participant decision making

process.

5.4 Summary

This chapter documented the processes that the case study participants employed to idenufy potenual
locations for additional tourist accommeodation in West Bay District and, optionally, to designate areas for a
limited number of other land uses. The scenario-building process was described with reference to three key
facets of human-computer interaction and SDSS that are of particular relevance to decision contexts, such as
SIS tourism and land use planning. These facets are: the participants’ overall planning objectives and
concerns, the translation of these objecuves and concerns into informal decision rules compauble with
available data and technological capabilities, and the software funcuonality that was used to operationalise

thetr objecuves.

Three broad areas of concem were identified by the participants in their stated objectives and in their land use
designatons: a) the feasibility of developing and operating specific land parcels for tourist accommodation, b)
environmental protection, and ¢) community impacts. Participants that emphasised development feasibility
adopted an inclusionary approach to the planning task generally, while those that were concemed primanly,
or also, with environmental and community impacts used exclusionary methods to idenufy potental

accommodation sites.

Next, the individual land use scenarios were aggregated to facilitate investigation of consensus and conflict
across the parucipants” individual land use scenarios. Consensus on the suitability of individual land parcels
for tourism was found to be highest along the western half of the north shore of West Bay District and into
the Barkers peninsula and, to a lesser extent, on in the Seven Mile Beach area. The intensity and distribution

of land use conflict was focused almost exclusively in the Barkers area as well. The degree of conflict was
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established by means of an index that related the number of tumes that the participants voted for

development and non-development land uses on the study area land parcels.

Taken singularly or collectively, the analyses of intra-group consensus and conflict presented in this chapter
provide instruments for concentrating evaluation efforts on those candidate sites that have the greatest
potential for mulu-participant support.  The next chapter details the second stage of the case study research
in which the participants apply selected MCA methods incorporated into TarPlan to the task of ranking the

suitability of a subset of candidate accommodauon sites according to differenually weighted evaluation

criterta.



Chapter Six

MULTI-CRITERIA, MULTI-PARTICIPANT TOURISM PLANNING: PART II - SITE
EVALUATION

The preceding chapter examined the degree of commonality between participants in the objectives, selection
critera, and land use designations that defined their tourism site selection scenanios. This chapter applies the
MCA component of TaoPlan to the subjective and intangible aspects of participants’ selections. The analysis
is focused on a subset of selected sites that represent development versus non-development conflict and the

degree of selecuon consensus among participants.

The chapter comprises five sections. First, the methodology of the evaluation stage of the case study is
descnbed. Next, participants’ individual and collective evaluation critera, the weights assigned to each
criterion, and the MCA method used are presented. The criteria sets are then applied to two sub-groups of
candidate tourist accommodation sites that were identified in Chapter Five and the degree of similarity in
each participant’s rankings of the candidate sites is examined. The penultimate section of the chapter
discusses the types of uncertainties that are most pertinent to the case study and investigates directly the
influence of uncertainty in criteria weighting and MCA method choice. The chapter concludes with a brief

discussion of the sites that would be expected to generate the least amount of intra-group conflict.

6.1 Methodology

The methodology followed in the site evaluation stage of the case study is, in many respects, similar to that of
the preceding site selection discussion. For example, participant anonymity was maintained by holding
separate TaoPlan evaluation sessions for each parucipant. Once again, no explicit time limits were imposed
on each participant and each person was free either to operate the software themselves or direct the author to
operate it on their behalf. Typically, logistical factors limited the evaluation sessions to between two to four
hours in length with the extremes being one and one-half hours (Hotel Operator / Developer) and more than
5 and one-half hours (Deputy Director of Planning and the Director of Environment). The unfamiliarity of
MCA methods to the study participants meant that most individuals did not elect to use the software directly
themselves. Further, due to a significant family emergency, the Planner was forced to curtail his completion
of the evaluation phase of the field work, rendening his results for this phase incomplete and reducing the
number of site evaluations by one relative to the site selections discussed in the previous Chapter. It should

be noted that the approach used for site evaluation in TaePlan does allow site evaluations to be completed
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asynchronously. However, due to the limited time frame of the field research and the significance of the
emergency, it wis not possible for the planner to complete his input.

Before each remaining participant began their evaluation session, they were provided with both wntten and
verbal explanations of the three MCA methods implemented within TaePlan and the general procedures
nvolved in the site evaluation stage of the case study. In addition, the evaluation criteria were described and
any known limitations or assumptions that may have affected their use were noted. Each participant was
then required to select an MCA method and to complete three main tasks: a) choose criteria from the
available set to compare and evaluate candidate parcels, b) develop subjective weights that reflect the relative
inportance of each criterion in the evaluation process, and ¢) review the ranked candidate parcels.
Participants could repeat the procedures as often as necessary using different critena sets, refined critena

weights, and/ or altematuve MCA methods.

Logistical factors and the role proposed for MP-SDSS in the planning process had substantial impacts on the
methodology used in the evaluation stage of the case study. It is important to note that dunng the
preliminary intelligence gathening and site identification stage, the aim of the evaluation component was not
to produce a final group ranking of the candidate tourist accommodation sites. Rather, the purpose of this
stage was to gain insights into which sites were supported most widely and would be worthy of further
investigation in subsequent rounds of analysis and debate. The intent, therefore, was to idenufy critical data
needs, key participants or contributors to the decision making process, the degree of commonality in
evaluation criteria choices and their relative importance, the approprateness of different evaluation methods

to the planning task, and a preliminary reading of potential solution strategies.

6.2 Specification of E valuations

6.2.1  Choice of MCA Method

Each of the three MCA methods incorporated within 7anPlan differs in its applicability to specific decision
problems and, also, to specific aspects of a particular decision problem. The discussion in Chapter Three
outlined the relative advantages of these techniques as: computational simplicity and ease of leaming
(weighted summauton or WS method), thorough pair-wise companson of altematves (net concordance
discordance or NCD method), and support for both cardinal and ordinal data in the evaluation (subtractive

summaton method).

It was antcipated pror to the field research that some relevant ordinal- or interval-scaled data (e.g. marnne
and onshore habitat charactenistics, approximate land prices, amenity values, composition of nearshore

seabed, etc.) could be gathered directly from experts and agencies in the Cayman Islands and used in both
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stages of the case study. Unfortunately, however, this information could not be obtained due to
confidentiality concems (e.g. seasonal occupancy levels of specific resorts), a lack of spaual-referencing in
some data sets, and ume constraints that did not permit either the researcher or the experts in the participant
group to assess factors such as scenic quality either for groups or for single land parcels in the study area. In
the absence of these data types, no participants chose to use the subtractive summation method in their
evaluauons. Furthermore, the ume limits mentuoned above also did not permit the participants to apply
etther of the two remaining methods to their criteria set and contrast their results. This shortcoming is

addressed in section 6.4.

The site evaluaton method that each participant elected to use is listed in Table 6.1. In almost all cases, the
participants who chose the weighted summation method stated that they found its underlying concepts easier
to understand than either of the two other methods. Those that opted for the NCD method either indicated
that they preferred the more comprehensive comparison of alternatives or expressed concem with the

muluplicative nature of combining individual cniterion weights and scores with the WS technique.

Participant Evaluation Method

Director of Environment Net Concordance - Discordance (NCD)
Natural Trust Scientist Net Concordance - Discordance (NCD)
Real Estate Developer Weighted summation (WS)
Hortel Operator/ Developer Weighted summanion (\WS)
Business Owner Weighted summation (WS)
CPA Member Weighted summation (WS)

' Depury Director of Planning Net Concordance - Discordance (NCD)

TABLE 6.1 CHOICE OF MCA METHOD

6.2.2  Evaluarion Criteria

The previous sectuon noted why some potentially useful evaluation critena that are typically measured on
ordinal or interval scales were not available for the case study. These factors, which were discussed for the
general Canbbean SIS context in Chapter Two and specifically for the Cayman Island context in Chapter
Four, also had a substantial impact on the stock of ratio-scaled data that could be used to judge the relative
suitability of the candidate sites. Consequently, most of the critena that the participants employed in their
evaluauons were generated directly by the researcher. Table 6.2 lists abbreviated criterion names, bref

descripuons, and data sources for the each evaluation criterion available to the case study participants.

148



C;t:r::" Description Data source
Acres Size of parcel in acres Cadastral map layers
D2Horel Distance from parcel to nearest hotel, condomintum, | Calculated using accommodation map
- or guest house layer

D2Mangrove | Distance from parcel to nearest mangroves Calculated using coastline map layer
D2Marine Distance from parcel to nearest marine park Calculated using marine parks map layer
D2PnmRd Distance from parcel to nearest primary road Calculated using road network map layer
D2Reef Distance from parcel to nearest reef Calculated using coastline map layer
D2Replent Distance from parcel to nearest replenishment zone Calculated using marine parks map layer
D2Rock Distance from parcel to nearest ronshore coastline Calculated using coastline map layer
D2Sand Distance from parcel to nearest sand coastline Calculated using coastline map layer

{ D2SeaPond | Distance from parcel to Sea Pond Calculated using coastline map layer

| D2SecRd Distance from parcel to nearest secondary road Calculated using road network map layer
D2Shop Distance from parcel :o-.nearest commercial zone Calculated from 1995 zoning map layer

(shops, restaurants, services)
D2Tourzone E{;s::ln/‘fltzofu:?ismmp arcel to nearest parcel zoned for Calculated from 1995 zoning map layer
D2Wetland Distance from parcel to nearest wetdand Calculated using wetlands map laver
NumSelect Number of participants that designated the parcel as 2 | Aggregated from the individual site
potenual accommodation site selection scenanos

Vacane Indicator if any structures were found on parcel Based on 1994 air photographs
Waterfront Length of water frontage Cadastral map layers

TABLE 6.2 AVAILABLE CASE STUDY EVALUATION CRITERIA

All of the proximity-related criteria listed in Table 6.2 were calculated within the TaePlan tool and represent
the shortest straight-line distance in feet between any point on the perimeter of a given candidate parcel and
any feature in a second map layer of interest. Different subsets of features from a single map layer (e.g. road
nerwork) were used in several cases to determine the values for several individual cnteria (e.g. D2PrimRd,
D2SccRd). With the exception of the D2Reef criterion, the minimum crterion value of zero was assigned if
the parcel in question either contained or was adjacent to a feature in the second map layer. Hence, a
candidate site that fronted directly omto a sandy beach and was zoned for Hotel/Tourism in the
Development Plan would have a value of zero recorded for both the D2Sand and D2TourZone crtena.

When Table 6.2 is viewed in light of a distinction between site and situation (Couclelis, 1991, 13), it is
apparent that the case study criteria set represents the latter to a greater extent than the former. early, this
list of critena i1s not exhaustive nor is it claimed that these are necessarily the most appropriate criteria to
include in other mulu-participant planning studies that involve site selection and evaluation. However, in the
context of this case study, these criteria do provide useful proxes for several key aspects of a land parcel’s
suitability as a site for tourist accommodation. Development potential, for example, is influenced by parcel
size (Acres), the parcel’s zoning and the zoning of surrounding parcels (D2TourZone), proximity to major
roads (D2PnRd), whether the site is undeveloped (Vacant), how widely supported development is for that
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parcel (NumSelect), and so on. The attractiveness of a location to tounsts and, hence, its economic viability
as a hotel or condominium site is affected by factors such as proximity to the shops, restaurants, and services
demanded by tourists (D2Shop), how close the site is to a sandy beach (D2Sand), and if the site is located
near other accommodation or is more secluded (D2Hotel). Finally, some sense of development impacts can
be inferred from parcel size (Acres) and its proximity to sensitive onshore, nearshore, and offshore

environments (D2Mangrove, D2SeaPond, D2Wetland, D2Replent, D2Marine, D2Reef).

The case study participants were required to select at least two of the critena listed in Table 6.2 for use in their
evaluations. Critenia that were not selected were assumed explicidy to be of no significance in the
participant’s decision making processes and were assigned a value of zero in the subsequent critenia weighung
procedures. The participants were also required to complete two other tasks to facilitate the data
normalisation process that scales critenia data values on a common O to 1 range: a) designate “cost” and
“benefit” crtena and, b) determine the practical bounds of data values for each cntenion. The first task
nvolved indicating for each criterion whether high data values would contribute to the relatve antractiveness
of a site (Le. a maxdimusing or ‘benefit’ criterion) or detract from it (Le. 2 minimising or ‘cost’ cnterion). For
example, a participant interested in beachfront hotel sites would designate D2Sand as a cost cniterion in order
to favour candidate sites with low- D2Sand values (Le. close to a sand beach) over other sites that would not
offer the same advantages. In contrast, a person concemed with the negative impacts of nearshore
development would designate D2Sand as a benefit in order to favour sites that are either located inland or on

ironshore. The partcipant’s criteria selectuons and cost/benefit designations are listed in Table 6.3

Table 6.3 illustrates one element of consensus and conflict in multi-participant decision making that was
discussed in Chapter Two, namely the extent of agreement concerning which criteria should be used to judge
the sutability of alternatives. At the group level, the most frequently selected criteria were: Acres and
D2Shop (6 participants each), D2Sand (5 parucipants), and D2TourZone and Waterfront (four participants
each). There were also relatively strong levels of agreement on the critena that would be less useful in the site
evaluation process. NumSelect and D2SecRd, for instance, were chosen by only one person each while
D2Reef and D2Hotel were selected by two individuals. The fact that only one partcipant chose the
NumSelect criterion is somewhat surpnsing, given the case study’s focus on mult-party consensus-building.
The lack of interest in D2SecRd can be accounted for in terms of its overlap with the D2PrimRd criterion.
Three participants (Director of Environment, National Trust Scientist, and Deputy Director of Planning)
noted that the map layer available at the ume from the CI. govemment LIS that was used for D2Reef
calculations failed to include several important, but smualler, reefs off of the north-eastem shore of the West
Bay District. Due to this problem, the Director of Environment chose not to include the D2Reef criterion

despite an acknowledgement of the significance of this factor in her decision making processes.
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National Hotel Business CPA Deputy

.. Director of Real Estate .
Criterion Environment ScTi::tits ¢ /Developer /gePftlTot;:r Owner Member ?’lll:;:i,;;i
Acres Benefit Benefit Benefit Benefit Benefit Cost
D2Hotel Benefit Cost
D2Mangrove Benefit Benefit Benefit
D2Manne Benefit Benefit
{D2PrimRd Cost Cost Benefit
D2Reef Benefit Benefit
D2Replent Benefit Benefit Benefit
D2Rock Benefit Benefit Cost

D2Sand Cost Cost Cost Cost Cost

D2SeaPond Benefit Benefit

D2SccRd Cost

D2Shop Cost Cost Cost Cost Cost Cost
D2Tourzone Cost Cost Cost Cost
D2Wedand Benefit Benefit

NumSelect Benefit
Vacant Cost Cost Cost
Waterfromt Cost Benefit Benefit Benefit

Note:  Higher data values are preferred for Benefit criteria, lower data values are preferred for critena designated as Costs.
TABLE 6.3 EVALUATION CRITERIA CHOICES

The cnteria choices shown in Table 6.3 mirror, to a large extent, the distinction between the inclusive and
exclusive selection approaches observed in the first stage of the case study. The National Trust Scientist,
Director of Environment and the Deputy Director of Planning all expressed concerns about the ecological
and social impacts of constructing further tourism accommodation in West Bay, while at the same time
recognising the employment opportunities such development could provide to local residents (Table 5.1). Of
the three participants, the Natonal Trust Scientist chose the highest proportion of criteria that can be
interpreted as representing the environmentai impacts of development. The Director of Environment and
particularly the Deputy Director of Planning supplemented this environmental emphasis with criteria that
capture elements of the potenual antractiveness of a site to tourists (D2Shop), the feasibility of developing the
site for tounsm uses (D2TourZone, Acres, Vacant), and the impact of tounism development on the District’s
urban form (D2Hotel). In contrast, the four remaining participants chose fewer critena and limited their
focus almost exclusively to cnitena that address a site’s development potential and attractiveness to tourists.
The concem of the Business Owner to buffer Sea Pond from development provided one exception to this

general pattern.

The second data normalisation task required participants to determine whether criterion data values should be
scaled relauve to calculated minima and/or maxima or whether user-specified values should be substituted

nto the scaling process. Parucipants could adopt the latter approach for a given criterion in order to
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recognise that there are practical limits bevond which no further benefit or cost is realised (Massam, 1988,
34). For example, a person will walk a finite distance to reach a sand beach and all beaches bevond that
threshold are considered “far away”. From a technical perspective, fuzzy set membership functions provide
an attractive means of incorporating these effects into the standardisation process (Lin et al, 1997, 412).
However, requiring the participants to select a membership function for cach critedon and then provide the
necessary parameter values for that function would have demanded considerably more time than each

paruapant could devote to the case study.

Consequently, a simpler approach was adopted whereby partdpants were asked to indicate practical
minimum and maximum data values for each criterion that would be used in a modified normalisation
process. This approach was considered necessary due to: 1) the number of distance-based critena in the case
study, 1) the lack of correspondence between functonal limits on the influence of these criteria in the
decision process and their respective calculated range of data values, and iif) the skew for the Acres criterion

created by the 279 acre Hyatt Regency property.

To illustrate, the Real Estate / Developer determined that the walking threshold of the ““average” tourist with
respect to a sand beach was 1000 feet instead of the calculated maximum D2Sand value of 5185 feet
Assuming that lower D2Sand values were preferred (Le. a “cost” criterion), 1000 was substituted into the
standardisadon procedure in place of the actual maximum. Thus, in this case, the site closest to a sand beach
would receive the highest standardised score of 1 and all candidate sites bevond the user-specified limit of
1000 would have a standardised score of O (Figure 6.1 A).

Standardised Standardised

Score A Score B
1.0 1.0

veto ares actual max.

user max. U/S:r max.-
0 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 6000
D2Sand D2Shap

FIGURE 6.1 EXAMPLES OF USER MAXIMUMS IN DATA STANDARDISATION
Irurther, partudpants could indicate a “veto” point before which a criterion made no contribution to the
attractuvencess of a potential site. This was partculardy relevant for criteria where the participant valued

proximity to a given attraction (L.e. “cost” criterion) but also valued a minimum amount of separation to



account for undesirable externalities. For example, the (PPA Member preferred candidate sites that were
within walking distance (%4 mile) of potential shopping attractions (D2Shop), but also stipulated a minimum
separation of 500 feet due to the noise, amenity, and congestion effects associated with shopping centres.
Based on this input, candidate sites within 500 feet of a commercial zone received a standardised score of
zero, the site closest to the 500 foot veto point was awarded the highest standardised score of 1, and all
remaining D2Shop values were scaled from the veto point to the % mile maximum (Figure 6.1 B).

Table 6.4 lists the criteria employed for user-specified minima, maxima, and/or veto points as well as the
rationale provided for these settings. All values in the table are in feet, with the exception of the Acres
criterion. Any criteria that are not listed in the table for a given participant were standardised using the actual

minimum and maximum data values found in the case study data sets.

Considenng that all evaluatons were conducted independently and the diversity of the participant’s
backgrounds and objectives, a fair degree of consistency is evident in the parameters and the supporting
ratuonale supplied by the participants. Minimum site size, for example, ranged from a high of 2.5 acres to a
low of .5 acres (minimum hotel site size in The Cayman Islands Development Plan) and three of five persons
did not indicate an upper limit on site size. Further, four participants specified a ceiling on D2Shop values
ranging from % mile to 1500 feet based on what they thought that tourists would see as a reasonable walking

distance to shopping attractions.

6.2.3  Criteria Weights

Once their criteria set had been established, each participant chose either the seven-point scale or pair-wise
companson method to develop their cntena preferences. From a practcal perspective, the usefulness of
different criteria weighting methods is determined to a large degree by the amount of tme required to
complete the procedure and the cognitive demands the method places on a user (Voogd, 1983, 315). In his
study, which involved over 300 participants disaggregated by profession, Voogd (1983) found the seven point
scale method performed better than pair-wise comparison and three other weighting methods in terms of
ume requirements and ease-of-use. However, divergent opinions concermng the ease-of-use and
understanding of the pair-wise companson method are evident in the literature. Some researchers, including
Massamn (1993, 65), note that subjects are more likely and able 1o compare criteria on a pair-wise basis. Other
researchers report difficulties relating pair-wise criteria assessments to the wider criteria set (Voogd, 1983,

316).



Paciciganc | Gaeria | it VB S VR | o Rational
Dir. of Environment  [Dshop 0 0 6216 | 1320 Y mile = maximum “reasonable walking limit” 1o shops
D2Mangrove | 53 300 | 13602 | 1000 | 300 [300 fi. = vegetation line, no additional benefit after 1000 feet
D2Marine 0 200 5650 300 200 {No development within 200 feet, after 300 feet no added benefit
D2Replent 0 200 | 9969 | 300 200 |As above
D2Wetland 0 200 | 14391 [ 750 200 |No development within 200 feet, no added benefit after 750 feet
National Trust Scientist  {D2Mangrove | 53 300 | 13602 | 5280 | 300 [No development within 300 feet, no added benefit after 1 mile
D2SealPond 3889 300 17450 | 5280 300 |As above
D2 Wetland 0 300 | 14391 | 5280 | 300 |Asabove
Real Estate / Developer |Acres 1 2 279 Minimum of 2 acre site desired for hotel services & facilities
D2Sand 0 0 5185 | 1000 1000 fect is farthest that tourists will walk 1o a sand beach
Hotel Oper./ Developer |Acres 1 25 279 2.5 acres is minimum preferred site size, no maximum size
D2 Tourzone 0 0 9022 | 10* Only considenng sites that are currently zoned for tourism
Waterfront 0 200 | 6217 At least 200 feet of water frontage required for aesthetics, activities
Business Owner Acres 1 5 279 Minimum % acre site satisfactory, no maximum size
D2Sand 0 0 5185 [ 500 Want site on a sand beach or at least across the road from one
D2Sealond 3889 100 | 13602 | 2000 100 |No development within 100 feet, all sites >2000 feet are equally attractive
'i' D2shop 0 0 6216 | 1000 1000 feet is the maximum distance that tounists will walk 1o shops
(PA Member Acres 1 5 279 100 Min, site size of '4 acre, no additional benefit beyond 100 acres
D2PrimRd 59 0 5310 | 5280 Want to be within 1 mile of a primary road and associated services
D2Sand 0 0 5185 | 2640 If site is more % mile from a sand beach, tourists require transpon
[)2Shop 0 0 6216 | 2610 | 500 Prefer sites close 1o shopping b‘ut beyond 500 veto duc to un(!cs‘iml)lc
externalities, tourists need transpont 1o get to sites >% mile distant
Waterfront 0 100 | 6217 | 500 At least 100 feet of water frontage needed, no further benefit beyond 500 fi.
Deputy Dir, of Planning |Acres 1 5 279 3 Preferred site size of % acre, maximum size of 3 acres (acres = cost)
D2Hotel 0 0 4273 | 1320 Want 1o cluster accommodation within % nule due 1o service concemns
D2Mangrove 53 50 13602 | 1000 50 |No development within 50 feet, no added benefit received beyond 1000 feet
D2PrimRd 5.9 0 5310 | 660 Want 1o be within 1/8 mile of hard services along primary road
D2Reef 1274 | 1000 | 20148 | 1500 | 1000 ril\cs{bclwccn 1000 and 1500 feet from reefs discourage daily use but still allow
ess frequent use
D2Shop 0 0 6216 | 1500 1500 feet is the farthest tounsts are likely to walk to shops before using a car
D2TourZone 0 0 9022 | 10* Want all accommodation development on parcels zoned for tourism

Notes: 1. Data values are rounded. 2. * indicates a User Maximum value of 0 feet was specified. The researcher substituted a value of 10 1o account for possible errors in the spatial daa
sets. 3. Criteria not Listed in the table for a given panticipant were standardised using the actual minimum and muaxinium data values found in the case study data sets,

TABLE 6.4 USER-SPECIFIED DATA STANDARDISATION PARAMETERS



The choice of weightung method in this study supports both perspectives. Four participants (Hotel Operator
/ Developer, Business Owner, CPA Member, Real Estate / Developer) elected to generate their critena
weights using a seven-point scale and cited either the simplicity of the technique or its lower time demands
as the basis for their choice. In contrast, the Deputy Director of Planning and the Director of Environment
opted for pair-wise comparisons because of its comprehensiveness in comparing cntena and its more
ngorous mathematical structures. The National Trust Scientist favoured the pair-wise comparnison method
for these reasons as well, but elected to use the seven-point technique due to time constraints. Parucipants
who used the seven-point method required between twenty to forty-five minutes to generate an initial set of
critenia weights and any subsequent revisions typically involved relatively quick adjustments to the relauve
importance of one or two criteria. No participants opted to change weighting methods dunng their

evaluauon session.

The Deputy Director of Planning and the Director of Environment both spent approxdmately two and one-
half 1o three hours each for this task and directed more cognitive effort to the criteria weighting process than
the other parucipants. Three factors contnibuted to the increased ume requirements. First, the methodology
of the technique demands that the participant make %4 * (n (#1)) criterion-by-criterion compansons while
methods such as the seven-point scale and direct rating (e.g. distnbuung a budget of 100 points among the
criteria) require only the relative importance of each criterion 1o be considered. Second, since the Deputy
Director of Planning and Director of Environment chose to include substantally more criteria in their
evaluauon sessions than any of the other participants, the method-induced ume requirements were
increased. This problem is alleviated in the AHP (Analytical Hierarchy Process) family of methods by
organising evaluation criteria into several thematic hierarchies ~ a process which can itself introduce conflict
in group contexts if perceptions of the decision problem vary substanually (Saaty, 1989, 61). Third, both
participants experienced difficulty and, consequently, spent more time establishing a basis for comparing
some criteria pairs. Despite the technique’s demands and the large number of critena involved, the initial
pair-wise comparisons made by both parucipants required few adjustments to sausfy Saaty’s (1977)

recommended .10 consistency index threshold.

The criteria weights denived by the participants are illustrated below in graphical (Figure 6.2) and tabular
formats (Table 6.5). Despite the differences in the participants’ selected criteria sets and metric weighting
values, the ordinal criteria rankings provide some indication of which factors were considered most and least
important by the participants. Proximity to a sand beach and to an area zoned for tourism were rated as the
most important or second most important factors by four participants each, once tied weight values are
accounted for (D2Sand: CPA Member, Real Estate / Developer, Hotel Operator / Developer, Business
Owner; D2TourZone: Hotel Operator / Developer, Business Owner, Deputy Director of Planning,

Director of Environment).



Criteria Weights
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FIGUCRE 6.2 EVALUATION CRITERIA WEIGHTINGS

Moreover, the ordinals reflect, to a significant degree, the relauve weightngs that would be anucipated from
the three participant subgroups identfied 4 priori. The pro-conservation subgroup, for example, emphasised
environmental factors most (D2Wetand. D2SeaPond) and regulatory influences for containing development
within spedific locales (D2TourZone) and placed less significance on factors relanng to economic feasibility
of development (D2Shop, D2PamRd, D2SecRd. Acres). In contrast, the factors related to development
potental and operating viability (D2Sand, D2TourZone, Acres, Vacant) were given the most weight by the
pro-development group while environmental impacts lacked almost any representation in their criteria sets.
Moreover, Table 6.4 illustrates that the critenia choices and weightings made by the CPA Member are quite
closcly aligned with the pro-development group. Consequenty, given the loss of the Planner at this stage of
the case studv, the “neutral” viewpoint that seeks to balance pro-development and pro-conservation interests

was represented only by the Deputy Director of Planning and the CPA member.



Director of | National | Real Estate Hotel Business CPA Deputy
Environment] Trust |/Dewveloper| Operator Owner Member | Director of
Scientist /Developer Planning |
Acres 0.075367 0 0.166667 0.185185 C.130435 0.192308 0.051478
D2Hotel 0 0] 0.166667 0] o 0 0.099735
D2\ angrove 0.143221 0.131579 0 o] 0 0 0.120505
D2Manne 0.040849 0.131579 o 0 0 0 0
D2PnmRd 0 0.052632 0 0 0 0.115385 0.123595
D2Reef 0 0.131579 0 0 0 0 0.05236
D2Replent 0.044319 0.105263 0 0] C 0 0.025511
D2Rock 0.078903 0.105263 0 0 0.086957 o] 0
D2Sand 0.096823 0 025 0259259 026087 0269231 o
D2SealPond 0 0.184211 0 o] 0.130435 0 0]
D2SecRd 0.034257 0 0 0] o 0 0]
D2Shop C.019675 0] 0.166667 C.111111 0.086957 0.153846 0.070991
D2Tourzone 0.148688 C e 0.259259 0304348 0 0201688
D2Wetland 0239397 0.157895 0 0 0 0 o]
NumSelect 0 0 0 0 o] 0 0.068527
Vacant 0.039633 o} 0.25 o] 0 0 0.035312
Waterfront 0.038864 0 0 0.185185 0 0269231 0.150301
Note: Criteria weights may not sum exactly to 1.0 due to rounding

TABLE 6.5 EVALUATION CRITERIA WEIGHTINGS

Two factors influence the critena weights shown in Table 6.5. First, the importance of a given criterion as a
standard to judge the suitability of different options depends to a large extent on the range of the scores for
that criterion in the choice set (Voogd, 1983, 315). For example, a criterion that would usually be assigned a
hugh weight should have its relatve importance in the decision making process reduced if 1t is discovered
that all of the alternatives under consideration have similar scores for that indicator. A generic dialog for
displaving simple descriptive-statistics on any data field is incorporated into the TaePlan GUI. However,
few parucipants took advantage of this during the weighting process since this required that they execute an
additional menu step that was external to the MCA Assistant. This most likely impacted on the significance
attached to the D2PrimRd, D2SecRd and Vacant critena since there was little difference in the distance from

any candidate parcel to a road and almost all of these sites were undeveloped.

Second, it is important to recall that critena weights are only approximations of an individual’s priorities and,
as such, they can vary with ume, the set of critena available, and with respect to a specific set of choice
dtemnatves (Jankowski, 1989, 354). All of these factors are acknowledged in this thesis but the last
consideration in particular is set aside in the following discussion for the purposes of testing the
methodology. The issue of available criteria for the case study was mentioned earlier to aid the interpretation

of the weights in Table 6.5 and the forthcoming results discussion.



6.3 Discussion of Site Ranking Results

In this section, the weights and critena choices listed in Tables 6.3 and 6.5 are applied to two sets of
candidate sites and the discussion of the resultant rankings are aided by map and tabular outputs. The first
set of candidate sites includes 242 sites in total and represents the complete group of land parcels for which
the study participants derived their criteria selections and weight setungs during the field research. The only
conditions that had to be satisfied for a parcel to be included in this set were: a) an area of .5 acres or greater
to recognise the minimum parcel size permitted for hotels in the 1977 and 1997 National Development
Plans and, b) it had to be designated by at least one study participant as suitable for tourist accommodaton
(e.g- NumSelect criteria of 1 or greater). The second set of sites is a subset of the first and includes 53
candidate parcels. This subset is based on the discussion in Chapter Five conceming selection consensus

and development-non-development conflict.

Given the role suggested in this thesis for MP-SDSS tools such as TawPlan, the discussion of both sets of
sites deals primarily with the similarities and differences in the spatial patterms of the participants’ rankings.
The maps that portray these patterns are based on a six category, equal interval classification scheme that is
symbolised using progressively darker shades of red to signify increasing preference (higher ranks), with the
exception of the highest ranked sites which are shaded dark green in order 1o aid the visualisation process.
Approximately the same number of candidate sites are included in each class, however, tied ranks did cause
some deviations from this rule. Comparatively less attention is directed to detailed examination of the
rankings of individual parcels. Despite the emphasis in the following discussion on the resultant patterns of
rankings, it should be noted that the task of producing “final” rankings of much smaller sets of choice
alternatives (e.g. less than 12 sites) can be supported by the methods employed in this chapter as the

planning generation process becomes more refined over ume.

6.3.1 Initial Results — 242 Candidate Sites

The 242 unique candidate sites idenufied from the site selecion process proved to be considerably larger
than had been anticipated prior to the field research. This can be attributed to: a) the emphasis in the study
design on identifying potential instead of most preferred sites, b) the range of interests and planning
objectives represented in the parucipant group, c) the lack of constraints on the participants’ site choices or
on the type of tounst accommodation the participants could elect to locate, and d) the long-range ume
horizon of the planning task.

Generally, 242 alternatives is considered excessive for a detailed evaluation and, consequently, is atypical of
land-related applications of MCA reported in the literature. For example, while Malczewski et al (1997)

investigated environmental conflict in 32 regions in Mexico and Janssen and van Herwijnen (1991) examined



the suitability of 118 regions in the Netherlands for agricultural and non-agricultural land uses, studies
involving fewer than 20 alternatives are more common (e.g. Jankowsk and Richard (1994); Massam (1991)).
Hence, the secondary purpose of the field work, namely to collect data needed to support pat boc analysis,

was elevated in importance.

However, even a cursory examination of this large subset of selected sites provides some insight into the
applicability of MCA methods for classifying large numbers of altematives into broad categories of
acceptability during the early stages of intelligence gathering and plan formation. It is conceivable that such a
situation could arise if: a) an inadequate number of filtering criteria are available or acceptable to the group(s)
involved and this causes dominated alternauives generated at the selecuon stage to remain 1n the evaluation
stage, and b) there is a desire, due to political factors or other considerations, to include the contributions of
all individuals or groups from the preceding site selection stage at least for an initial round of evaluation. For
example, only one participant (Deputy Director of Planning) designated any inland parcels for potenual
tourist accommodation sites although, as the following discussion indicates, these parcels were ranked

moderately-high to high by several other participants in the case study.

It 1s more likely that, even durnng the inial stages of plan formation, the vast majonty of MCA-based
evaluatons will be conducted on much smaller groups of alternatives. It was demonstrated in Chapter Five
that simple lexicographic means can reduce large sets of alteratives easily to a number more amenable to
mult- party examination. Place names and environmental features relevant to both sets of candidate sites are

tlustrated in the general context map below (Figure 6.3).

Both pro-environment participants share a concem to direct future development, whether tourism-related or
not, away from fragile wetland, mangrove, and marne environments. The most preferred sites for the
Director of Environment are found in three areas: a) along the heavily developed Seven Mile Beach road
and the southern extent of Govemor’s Harbour, b) a small group of properties near the small sand beach
that is close to the Magnificent Dive Dump (Boatswains Point), and c) the western-most interior properties
originally identified by the Deputy Director of Planning in the preceding site selection stage. Properties close
to mangroves (1e. North Sound shoreline, Salt Greek and islands in Govemnor’s Harbour) and/or the
Barkers wetland comprise the least preferred group of sites (Figure 6.3).
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FIGURE 6.3 CONTENXT MAP FOR WEST BAY DISTRICT

6.3.1.1 Pro-Environment Group — National Trust Scientist and Director of Environment

A central objectve of the Natonal Trust Saenust was to exclude tounst development in close proximity to
Sca Pond. and the Marine Park, Replenishment Zones and reefs to the north and north-cast of the Villas
Papagallo (see Figure 6.3). This desire was evident in the rankings, as sites in the immediate vianity of these
features were the least preferred as locatuons for new tourist accommodation. A gradation of preference was
cvident to the ecast, west, or south from the Sea Pond / Barkers area. The most highly ranked sites are, in
turn, clustered prmarily along the west coast of West Bay from North West Point to the Magnificent Dive
Dump. Highly ranked sites are found in the southern extent of the Seven Mile Beach / Governor’s Harbour
arca as well but the concentraton is less pronounced than ia the case of the Director of Environment. Had
the small reefs offshore of the Magnificent Dive Dump been included in the reefs map laver, it is likely that

the maps for the two pro-environment participants would be more closely aligned.
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6.3.1.2 Pro-Development Group — Business Owner. Hotel Operator / Developer. and Real Estate

/ Developer

The simularities in the planning objectives, choice of criteria and critena weightings among the members of
the pro-development group were noted in Chapter Five and in the previous section of this chapter. For
example, all three individuals assigned relatuvely high degrees of importance to Acres and D2Sand critena but
differed somewhat in the case of the common D2Shop cnterion. Moreover, the Hotel Operator /
Developer and the Business Owner included the D2TourZone criterion in their evaluations and associated a
high weight to 1t while the Real Estate / Developer excluded zoning from consideration. The effects of the
differences in cnteria choices and weightings (see Tables 6.3 and 6.5) were evident in the site ranking

patterns.

The highest degree of spatal similanty within the subgroup 1s found between the Business Owner and the
Hotel Operator / Developer. Both assigned the highest ranks to the large parcels in the Seven Mile Beach
area and also favoured properties along the northemn coast of the District berween Spanish Reef Hotel and
the Villas Papagallo. However, their sets of most highly ranked parcels did differ noticeably with respect to
the two largest candidate sites in the contentious Barkers area due to the Business Owner’s concemn for
buffering Sea Pond from development. At the opposite end of the spectrum and in direct contrast to the
rankings of the pro-environment subgroup, properties along the north-western shore between North West
Point and the Magnificent Dive Dump were ranked in the lowest two classes by both the Hotel Operator /
Developer and the Business Owner.

The rankings of the Real Estate / Developer deviate noticeably from the two other participants that were
designated on an a priort basis as pro-development. In particular, the most preferred class of parcels is less
concentrated spatially than that of any other case study participant. The high degree of importance that was
assigned to the D2Shop and Vacant criteria and the exclusion of zoning as a factor in the evaluation can
account for this pattemn to a large degree. The clusters of highly ranked candidate sites near Morgan’s
Harbour, Boatswains Point, and Seven Mile Beach are all in close proximity to the commercial land use
zones which were used as a proxy for shopping facility locations. The groupings of highly ranked parcels
near the eastern extreme of Barkers and on the south-eastemn limit of Governor’s Harbour are generally

above average 1n size, vacant, close to or on a sand beach and are relatively far from other hotels (D2Hotel).

6.3.1.3 Neutral Group — CPA Member and Deputy: Director of Planning

The discussion in section 6.2 suggested that the two remaining members of the neutral subgroup were
sufficiently dissimilar in their criteria choices and weightings that it may be questionable to consider them as
comprising a subgroup at all. This supposition is verified upon review of their respective rankings. In fact,
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the CPA Member's criteria settings and method selections most closely resembled those of the Hotel
Operator / Developer with the exception of the zoning criterion which, interestingly; the former elected not
to employ despite being involved directly in zoning-related decision making on a regular basis.

The similanties between the (PA Member and the pro-development group members were particulary
apparent with respect to the highest ranked class of candidate sites which is composed primarily of the larger
parcels in the Seven Mile Beach / Govemnor’s Harbour vicinity. A secondary concentration exists around
Morgan’s Harbour and extends northward to include a single highly-ranked parcel in Barkers as well. Sites
that have linle or no water frontage (Waterfront), are distant from sand beaches (D2Sand), are far from
commercial zones (D2Shop), or are small in size (Acres) were ranked lower. With two exceptions, sites in

the Barkers area were ranked low given their poor performance on the D2PnmRoad and D2Shop critena.

The criteria choices and weightings employed by the Deputy Director of Planning reflected a much wider
range of decision factors than the CPA Member and any other participant in the case study. Environmental
concerns were represented in the criteria set through a preference for sites that were comparatively small
(Acres) and were far from mangrove coastlines (D2Mangrove), offshore reefs (D2Reef), and fragile marnine
environments (D2Replenishment). Economic factors associated with the initial development of a site for
tourist accommodation and its attractiveness to tourists were captured specifically in terms of zoning and
servicing concems (D2TourZone), proximity to waterfront, other hotels (D2Hotel), and shopping
(D2Shop), and distance away from man roads (D2PAmRd). Further, in recognition of the realities of
attempting to balance pro-development, pro-environment, and political interests, the Deputy Director of
Planning also considered the number of umes a site had been designated by any case study participant as a
potential factor for determining the approprateness of further accommodation units (NumSelect). Notably,

he was the only participant to consider this factor.

Based on these considerations, two groups of highly ranked sites were evident in the Deputy Director of
Planning’s rankings. The first is located at the south end of Governor’s Harbour and includes several of the
most frequently selected candidate sites in the District that have water frontage and are zoned for
Hotel/ Tourism. The second group of parcels is linear in form extending along the northem coast from
Spanish Reef Hotel to the Villas Papagallo and beyond midway along the Barkers peninsula. In this second
group, the influences of favourable scores on more heavily weighted D2TourZone, Waterfront, D2PnmRd,
NumSelect, and Acres attributes appear to have compensated for relatively poor scores on cniteria with less
emphasis such as D2Shop, D2Reef, D2Replent, and D2Mangrove (see Figure 6.3). The Deputy Director of
Planning was the only panticipant whose highest class of ranks included the one site located near Conch
Point for which there was complete first order selection consensus (e.g. NumSelect = 8). In contrast to the

other participants, several candidate sites on the east side of Seven Mile Beach Road were assigned low to
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moderately low ranks. This can be attnibuted to the commercial zoning of the parcels, their lack of water

frontage, and undesired proximity to a main roadway.

6.3.2 Consensus Measures — 242 Sites

Some of the conceptual problems associated with combining the preferences of several individuals to
produce a “group” choice set were discussed in Chapter Three. Although it is widely recognised that no
techniques have been developed to sausfy all five of the conditions that Arrow (1963) required of a social
choice function, the need to derive indicators of collective preference does exist. Two of the more common
methods for aggregating individual sets of ranks are applied in the following section to the case study
parucipant's rankings of the 242 site subset. Following this, the similanty between the participant’s
ndividual rankings of the candidate sites and the two collective ranking schemes is investigated.

6321 Borda and Copeland Methods of Consensus — 242 Sites

The Borda counting function calculates an aggregate ranking from a seres of individual ranking vectors
(Borda, 1781). This procedure is based on a simple sum of ranks rule, whereby scores of 1, 72, ... O are
assigned for each individual's highest ranked (most preferred) altemative, their second highest ranked
alternauve, and so on (Fishbum, 1971, 539). These individual scores are summed across the group to
produce a Borda score for each alternative, with the lowest Borda score being the highest ranked choice
alternative for the group. It is assumed that all individual ranks have equal influence on the aggregate ranks
and, given its rank-order focus, that the differences between adjacent alteratives (e.g. 3@ and 4% position)

can be considered to be equal in the absence of any contrary information (Arrow, 1963, 94).

The Borda method is widely used in practice because of its computational simplicity (Bui, 1987, 38).
However, its ad Joc nature, susceptibility to deliberate manipulation through strategic voting (e. deliberately
promoting or demoting an alternauve to skew the group rank), and the potential for a change in one
alternative’s ranking to affect the collective ranking of several other altemmatives (Le. independence of
urelevant alternauves) has caused it to be both criticised and subject to modificaton (Cox, 1997, 147;
Massam, 1993, 92). For example, the Nanson function incorporates the Borda method in a sequential
elimination process, while Cook and Seiford (1982, 622) suggest a modification that improves the basic
Borda function with respect to tied ranks (Arrow, 1963, 95; Hwang and Lin, 1987, 40).

Figure 6.4 depicts the group ranking generated using the unmodified Borda count function for the case study
participants. The same classification scheme as used in the maps of the individual rankings is applied to the
aggregate ranks. All of the sites in the highest ranked class are found in the vicinity of Seven Mile Beach and
the southem extent of Governor’s Harbour. This pattemn reflects the individual preferences of four
participants in particular (Hotel Operator / Developer, Business Owner, Director of Environment, CPA
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Member). With the exception of six sites in the south of Seven Mile Beach, few similarities are apparent
between the rankings produced by the National Trust Scientist and the collective Borda map of rankings.
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FIGURE 6.4 GROUP RANKINGS OF 242 SITES — BORDA METHOD

The Copeland method for determining agpregate ranks is based on Condorcet’s (1785) asserton that the
only fair way to determine which alternative is supported by the majority of all voters is to examine cach pair
of alternauves and sclect the alternauve that has a simple majority over all other candidates, should such a
candidate exist (Hwang and Lin, 1987, 29-30; Fishbum, 1971, 539). Whereas a Condorcet-based count can
be determined for each alternative based on the number of umes it is preferred to another alternanve, the
Copcland (1951) method produces aggregate ranks by subtracting from this sum the number of times ecach
alternauve is ranked lower than other alternauves (Fishburn, 1973, 170). Alternauves are ranked from
highest net score (Le. number of ‘wins’ — number of losses”) to lowest net score. Fishbum (1971, 542-544)

reported that in about 90 percent of the cases in a simulation at least one common candidate was identfied

164



by both the Copeland and Borda methods. Compared to the Borda count, the Copeland method is more
likely to produce a higher number of ted ranks, partcularly as the number of alternatves increases.
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FIGURIE 6.3 GROUP RANKINGS OF 242 SITES — COPELAND METHOD

Comparison of FFigures 6.4 and 6.5 show few differences in the aggregated ranks produced by the Borda and
Copcland methods when the ranks are viewed in a class-based map format. Inspection of Table 6.6, which
lists the top 30 parcels as ranked by the Copeland method as well as the Borda and the individual ranks for
these sites, confirms that the variations in two aggregate ranks are relatively minor given the number of
candidate sites under consideradon in the case study. The next section examines the extent to which the
visually apparent similarities between individual ranks and between individual ranks and the collective ranks

are stausdcally significant.
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Block Parcel Director of | National Trust | Real Estate /| Hotel Operator | Business | (PA Member | Deputy Director | Borda Rank | Copeland
Environment Scienust Developer / Developer Owner of Planning Rank
RI7A_14 1185 7 3 158 93 2 15 6 1
RIE 40 1 725 110 4 15 95 19 1 2
RIE 14 55 H 131 10 12 186 225 5 3
RI7A 4 101 1 23 149 90 33 10 1 4
RIE 17 4 45 124 7 14 205 255 8 4
RID 31 8 42 158 44 4 117 20 2 6
R2C 66 13 86.5 106 1 19 200 225 13 6
RIE 18 2 61.5 119 6 16 209 38 14 8
RIZA 13 1185 11 21 147 95 24 11 9 10
RIE 15 105 46.5 129 8 13 210 by 12 10
RIE 45 3 57 139 13 11 147 285 3 12
RID 34 7 32 146 29 5 191 42 15 12
RIE 19 5.5 67.5 13 5 17 220 50.5 17 14
RID 33 9 26 154 3 3 224 365 18 4
RIE 12 105 48 136 12 10 218 58 20 14
RI7A 12 133 18.5 112 160 102 5 5 27 14
RID 30 12 335 162 47 1 229 2] 2] 17
RIE 44 15 65.5 143 22 8 134 33 7 18
R2C 67 19 82 108 3 21 226 54 235 20
RIE 41 16 78.5 107 2 18 235 128 42 20
RIC 175 20 305 155 159 24 37 14 10 21
RI1C 238 90 9.5 168 48 103 16 7 11 22
RID 29 14 37 165 53 2 231 39.5 28 2
RIE 9 18 65.5 140 15 9 219 78 29 25
RIC 1 235 335 157 142 20 192 16 41 25
RIC 4 30 17 156 151 2 207 285 52 25
RIE 3 21 59 147 24 7 198 57 235 27
RIC 6 25 21 144 169 27 161 41 43 28
R1ID 49 79.5 35 180 63 114 29 35 16 30
RID 28 235 29 163 59 6 236 34 30 30
Note:  Block Parcel is 4 unique propenty identifier that is assigned by the Caynun Islinds Land Registry. Each iskud is divided into grd-like Blocks within which properties are assigned

unique parcels numbers (e.g. 11D _31 refers 1o parcel 31 in Block 11D). Similar systems are used elsewhere in, and beyond, the Canbbean region.

TABLE 6.6 Tor 30 CANDIDATE SI'TES USING COPELAND RANKS



6.3.2.2 Correlation of Ranks — 242 Sites

Spearman’s rank correlation coefficient (r;) and Kendall’s coefficient of concordance (t) are two of the most
commonly applied nonparametnic staustical techniques for determining the association between pairs of
ordinal varables. Each method is equally powerful but Spearman’s r, offers advantages in terms of
computational and conceprual simplicity (Norcliffe, 1982, 116). R« varies from -1 1o +1 with -1 indicaung
perfect negative correlation, O signifying an absence of correlation, and +1 indicaung perfect positve
correlation. The staustic assumes that at least 5 pairs of observations are present and that the observauons
are ranked from 1 to » with any ued ranks being represented by average ranks (Silk, 1979, 201). If the
number of pairs of tied ranks exceeds 25 percent of 7a corrected measure is required, otherwise the statstic

has the {ollowing form (Norcliffe, 1982, 117, Siegel, 1956, 209-210):

S
ro=1-| =

3
s n —-n

6.1

where: d? s the squared difference between the two ranks

n 1s the number of observations

When nis greater than 10, the distribution of r, approaches the ¢ distribution allowing the significance of r, to
be tested as a value of ¢ with 7~ 2 degrees of freedom (Siegel, 1956, 212). The transformation of r; values to

Student ¢ values 1s calculated by:

.
n-<s 6.2

l=rs 2
1-rg

The pair-wise r, measure can be applied in several ways to the case study site evaluation problem including:

1. Creaung an index of the degree of association between the participant’s rank sets by calculating all
possible pair-wise correlations and averaging the result to produce the average rank correlaton (r....)
(Yeates, 1974, 196);

Examining the correlation between members within each of the a prior designated subgroups (pro-
development, neutral, pro-environment);

!Q

Investigating the association between the participant’s rankings and the group rankings produced
through the Borda and Copeland methods.

(o)
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The r, values that support examination of all three areas of interest are presented in Tables 6.7 and 6.8,

However, only a brief discussion is provided in each case in anticipation of the more complete discussions to

follow pertaining to the 53 site subset.

Participant 1 Participant 2 Rs St:g:'s‘;sc t S'E?g;i/:m S'm:m
Deputy Director of Planning | Nattonal Trust Scientist -0556666017 |-10.38094993 Yes Yes
Hotel Operator / Developer |Nauonal Trust Scienust -0.315192878 |-5.14521063+ Yes Yes
Business Owner Nauonal Trust Scientist -0.262889385 |-+.221139282 Yes Yes
Deputy Director of Planning | Director of Environment -0.146255717 |-2.29041305 Yes No
CPA Member Depury Director of Planming {-0.091206081 |-1.418872338 No No
Director of Environment Real Estate / Developer -0.026301619 {-0.407603934 No No
Navonal Trust Scientist Real Estate / Developer 0.00734005 [0.113714654 No No
Depury Director of Planning |Real Estate / Developer 0.015268787 ]0.236570606 No No
Hotel Operator / Developer |Director of Environment 0.04491264 10.696486439 No No
Business Owner Real Estate / Developer 0.172950849 |2720337272 Yes Yes
Director of Environment Business Owner 0231617272 |3.688500787 Yes Yes
(PA Member National Trust Scientist 246353254 |3.937852396 Yes Yes
Real Estate / Developer Hotel Operator / Developer [0349780977 |5784160293 Yes Yes
CPA Member Real Estate / Developer 0364160061 |6.057471322 Yes Yes
Director of Environment CPA Member 0.431018978 |7399977972 Yes Yes
Hotel Operator / Developer |Deputy Director of Planning  [0.564991653 |10.60822798 Yes Yes
Business Owner CPA Member 059554553 |11.48500451 Yes Yes
Bustness Owner Deputy Director of Planning |0.601617217 [11.66799495 Yes Yes
Hotel Operator / Developer |CPA Member 0.61082387 |11.95155722 Yes Yes
Director of Environment National Trust Scientist 0726844907 [16.3951749 Yes Yes
Business Owner Hotel Operator / Developer 10.924295962 |37.51640533 Yes Yes

TABLE 6.7

SPEARMAN RANK CORRELATION- PARTICIPANT RANKS - 242 SITES

Based on the r, values in Table 6.7 and the general observations made conceming the ranking maps, the pro-
development and pro-conservation subgroups appear to be valid constructs on which to base further
discussion. Almost no correlation is found, however, between the two remmaining members of the neutral
subgroup. Instead, Table 6.7 confirms the earlier assertion that the rankings of the CPA Member are more
closely aligned with the three pro-development participants. Further, the negative correlations between the
rankings of the National Trust Scientist and three other participants (Deputy Director of Planning, Hotel
Operator / Developer, and Business Owner) are indicative of significant conflict. A negative correlation is
also found between the Director of Environment and the Deputy Director of Planning although it is
significant only at the 95 percent level. Conflict between the National Trust Scientist and the two pro-
development participants (Hotel Operator / Developer and Business Owner) can be expected, given their
divergent interests. However, the conflict with the Deputy Director of Planning is more surprising and is
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likely due to the latter’s decision to include the NumSelect criterion which, because of the influence of the

pro-development participants, favoured sites in the environmentally sensitive Barkers area.

Group Ranking Participant Ranking Rs ST:::;,Z ¢ S'E:l;ﬁ;y:m S'E':gf,/:m
Borda Rank Nauonal Trust Scientist 0.116488241| 1.816998058 No No
Borda Rank Depurty Director of Planning | 0.352578739] 5.83696397 Yes Yes
Borda Rank Real Estate / Developer 0.464477748] 8.12531832 Yes Yes
Borda Rank Director of Environment 0.505441487| 9.074772073 Yes Yes
Borda Rank Hotel Operator / Developer | 0783414662 19.52794859 Yes Yes
Borda Rank Business Owner 0.804500639{ 20.98363985 Yes Yes
Borda Rank CPA Member 0.809202492| 21.3369773 Yes Yes
Copeland Rank National Trust Scientist 0.039660405| 0.614900151 No No
Copeland Rank Deputy Director of Planning | 0376683772} 6299574517 Yes Yes
Copeland Rank Director of Environment 0.445082456| 7.699908326 Yes Yes
Copeland Rank Real Estate / Developer 0.483176202| 8549555388 Yes Yes
Copeland Rank CPA Member 078507781] 19.63582348 Yes Yes
Copeland Rank Hotel Operator / Developer | 0.819203377] 22.12898888 Yes Yes
Copeland Rank Business Owner 0.839122593| 23.89891405 Yes Yes

TABLE 6.8 SPEARMAN RANK CORRELATION — PARTICIPANT AND AGGREGATE

RANKS - 242 SITES

Table 6.8 lists the r, values between the two aggregate rank methods, Borda and Copeland, and the individual
partcipants. Two observations conceming the values in this table should be noted. First, the r. values
calculated for the Borda method and the Copeland method are quite similar with only a slight reordenng of
the participants when sorted by r, value. Second, the three participants that attempted to encapsulate
environmental and social concerns within their criteria sets generally had the weakest association with either
aggregate ranking. The rankings produced by the National Trust Scientist were in fact the only participant
ranks that were not found to be correlated to any significant degree with those produced by the Borda and
the Copeland methods. This suggests that there is a relatively strong level of consensus in the overall pattern
of ranks that was produced by these methods and that the aggregate rankings may serve as a useful starting

point for further debate and refinement.

6.3.3  [nitial Results — 53 Sites

To provide a further illustration of how the approach advocated in the preceding chapters could be applied
to the SIS planning context, the following sections concentrate on the application of the participant’s choices
of methed, evaluation critenia, and weights to a smaller subset of sites. A “low conflict, moderate to high
consensus” group consisting of 33 sites was created by filtering the selections for parcels that were selected
by two or more participants, were at least one acre in size, and had a conflict index score of less than nine.

These parameters correspond to weak, moderate, or strong consensus in Figure 5.10, slightly less than half
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of the average 1.7 acre parcel size for hotels in West Bay District, and no appreciable development versus
non-development conflict in Figure 5.12. In addition, seven other parcels that met these restrictions but had
excessive length-to-width ratios (e.g. 35 to 50 feet wide) were removed from the evaluation set. The net
result of applying these filters to the total set of candidate sites was to exclude all parcels in the Barkers
peninsula, all of the inland parcels selected onginally by the Deputy Director of Planning, and most of the
potenual sites on the north-west coast between North West Point and the Cayman Islands Turtle Farm.
Some of the candidate accommodation sites in the Seven Mile Beach area were excluded as well. However,

the majonty discussed in the preceding section are retained.

Time constraints did not permut the case study participants to evaluate this smaller subset of sites during the
field research. Consequently, the analysis descnbed in the following pages is purely post hac. It is recognised
that the participants may have altered their criteria choices and weightings from those outlined in the
previous sections if they had been able to consider only the 53 candidate sites shown 1n Figures 6.11 to 6.19.
For example, the importance of the distance to mangrove (D2Mangrove) criterion would likely be affected,
since the exclusion of Barkers peninsula leaves only a few candidate sites in the smaller subset located on the
east of Governor’s Harbour that can be considered close to mangroves. However, while this constraint is
recognised, the smaller subset of sites is deemed sufficiently representative to facilitate further, more detailed

analysis.

For consistency with Chapter Five and the previous section, the discussion is organised using the pro-
development, pro-conservation, and neutral subgroups, notwithstanding the questionable validity of the
latter. In contrast to the previous section, maps annotated with the individual ranks of the parcels in the
most preferred classes are presented for each participant. In addition, Table 6.9 provides a comparison of
individual and aggregate (Borda and Copeland) rankings for a selected portion of the 53 site subset.

6.3.3.1 Pro-Environment Group — National Trust Scientist and Director of Environment

Figures 6.6 and 6.7 illustrate the ranking pattemns that were obtained when the critena sets of the two pro-
environment participants were applied to the set of 53 potential sites. Overall, there is a higher degree of
similarity in their rankings than was evident when the larger set of sites was evaluated. However, the choices
that each partcipant made conceming critenia, weights, and data normalisation parameters did result in

localised areas of both rank agreement and rank differences.

In general, both participants ranked waterfront sites comparatively low given the proximity of these lands to
sensitive marine and land-based environmental features and habitats (e.g. Director of Environment -
D2Mangrove, D2Manne, D2Replent, D2Wetand; National Trust Scienust - D2Mangrove, D2Manne,
D2Reef, D2Replent, D2SeaPond, D2Wetland). The D2Marine and D2Replent critena, in particular, were
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responsible for the moderately low ranks shown in Figures 6.6 and 6.7 for the beachfront propertes along
Seven Mile Beach (see Figure 6.3). Correspondingly, the few inland sites, and particulary those found in the
south of the Seven Mile Beach / Govemor’s Harbour area, were ranked highly by both individuals.
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FIGURIE 6.6 DIRECTOR OF ENVIRONMENT RANKINGS OF 533 SITES

Bevond these general pattemns of agreement, notable differences are apparent in the pro-environment
rankings that can be accounted for by the participants’ criteria set choices. For instance, the Director of
Environment included a broad set of cnteria that addressed environmental, tourist, and cconomic concerns.
Figure 6.6 shows that the most favoured sites according to this crteria set are located inland in the southern
portion of Seven Mile Beach. These parcels offer comparatve advantages in terms of construction feasibility
(e.g. 1n or adjacent to a Hotel / Tounsm zone — D2TourZone, above average in size — Acres), attractiveness
to tourists (e.g. on or close to a sand beach — D2Sand), and greater distances from sensitve environmental
features (D2Wetand, D2Mangrove, D2Rock. D2Replent, D2Marine). Further, these sites, along with an
inland site to the south of Villas Papagallo (see Figure 6.3), are located bevond the maximum effectuve
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distances that the Director of Environment established for D2Manne, D2Replent, D2Wetland, and
D2Mangrove (300, 300, 750, and 1000 feet — see Table 6.4).
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FIGURE 6.7 NATIONAL TRUST SCIENTIST RANKINGS OF 33 SITES

The Nawgonal Trust Scientst, in contrast, focused primarily on identfying the sites that would have the
lowest potental environmental impacts. Compared to the Director of Environment, the Natonal Trust
Scienast specified user maxima for fewer criteria and, for the criteria where data bounds were specified (e.g
D2Mangrove, D2SeaPond, D2Wetland), the limits were considerably larger (see Table 6.4). As Figure 6.3
tlustrates, many of the criteria selected by the National Trust Scientist are most applicable to sites that are
located near the environmentally sensitive Barkers peninsula where little development has taken place to
date. The cluster of highly ranked sites in the south of the Seven Mile Beach/ Governor’s Harbour are as far
from wetlands, mangroves, reefs, etc. as possible within the study arca and are accordingly assigned the
highest ranks. While these sites are close to the Marne Park off of Seven Mile Beach, they are also far from
the Replenishment Zone farther to the north.
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Finally, it is important to note that the high (3¢ and 4%) and moderately high (10.5, 14, 15.5) ranks near
North West Point should be viewed as an artefact of an incomplete or overly generalised spaual data set. If
the reefs map layer had included the fringing reef near Boatswains Point, lower D2Reef values would have
been generated for the sites in the north west of the study area. These sites would have been disadvantaged
since D2Reef was designated as a benefit caterion (Le. higher data values preferred) and caused the National
Trust Scientst’s rankings to more closely resemble those of the Director of Environment (Figure 6.6).

6.3.3.2 Pro-Development Group — Business Owner, Hotel Operator / Developer. and Real Estate
/ Developer
The similarities between the rankings that the Business Owner and the Hotel Operator / Developer assigned

to the 242 site subset are more evident when their criteria sets are applied to the 53 site group. Figures 6.8

and 6.9 illustrate that the most preferred sites are concentrated in two areas: a) on or immediately adjacent to
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FIGURE 6.8 BUSINESS OWNER RANKINGS OF 33 SI1tEs
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Seven Mile Beach, and b) along the north coast from the Spanish Reef Hotel east past the Villas Papagallo.
Sites in both of these areas have advantages in size (Acres — benefit coterion), proximity to a sand beach and
a Hotel / Toursm zone (low D2Sand. D2TourZone values — cost criteria), while those on Seven Mile Beach
are also close to commercial zones (low D2Shop values — cost crterion). The individual ranks that they
generated for their most preferred group of sites were either identical or differed by one for the properties

that were ranked 1%, 2%, 5th and 9% by the Hotel Operator / Developer.

A similar degree of correspondence is evident in terms of the least preferred sites as low site ranks are
concentrated spatally along the coast to the west of the Spanish Reef Hotel. Unlike the sites discussed
above, propertes in this locale are zoned for either Beach Residential or Low Density Residennal uses. are

located on ironshore, are often small in size, and are distant from potential shopping attractions.
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FIGURE 6.9 HOTEL OPERATOR / DEVELOPER RANKINGS OF 53 SITES

The most apparent vanations from this pattern of commonality can be traced primarily to differences in how

the D2TourZone criterion was applied to the decision problem. Although both parucipants assigned a high
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weight and a cost status to D2TourZone, only the Hotel Operator / Developer indicated that a property
must lie within 2 Hotel/Tounsm zone in order to avoid anv potenual problems associated with changing the
zoning of a property (sec Table 6.4). Consequently, any site that was zoned for tounsm-related land uses had
a substanual advantage over sites that may have been adjacent to such a zone. This effect is most apparent

for inland parcels at the south of Seven Mile Beach and in the Crystal Harbour development.
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FIGURE 6.10 REAL ESTATE / DEVELOPER RANKINGS OF 533 SITES

Figure 6.10 and Table 6.6 illustrate that the rankings developed using the Real Estate / Developer’s critenia
set differed noticeably in some parts of the study are from those discussed above. For example, while the
four of the Real Estate / Developer’s top ten ranked sites (2%, 4, G+, and 7%) differed at most by one
posidon from one of the other two pro-development participants, his highest ranked site is located near
Boatswains Point. Although this property was vacant as of September 1999, on a very small sand beach (low
D2Sand value) and close to a commercial zone (flow D2Shop value) that has tountsm relevance (Le. Cayman

Islands Turtle Farm), it is questionable that the Real Estate / Developer would prefer it over all other sites.



The propertes along Seven Mile Beach which are more capable of supporting the tvpe of hotel development
tavoured by the Real Estate / Developer (Table 5.1) were disadvantaged somewhat by a lack of concem for
current zoning designatons and a preference for locanons that are more secluded from existng hotels and
condominiums (i.e. higher D2Hotel values). These factors, in combination with the Vacant criterion, caused
the large parcel occupied by the Hyatt Regency Hotel and condominiums to be ranked 17, in direct contrast

to the 1+ place designaton denived from the criteria sets of the other two pro-development participants.

6.3.3.3 Neutral Group — CPA Member and Deputy Director of Planning

Verv little association was found in the previous section between the rankings generated by the two
members of the neutral group. Instead, the CPA Member’s ranks were more closely aligned with those of
the Hotel Operator / Developer and the Business Owner.
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The criteria set selected by the CPA Member favour larper coastal sites (Acres, Waterfront) that are close to
shopping (D2Shop), sand beaches (D2Sand), and main roads (D2PamRd). The properties that retlect best
these atributes are found primanly near Conch Point and also along Seven Mile Beach. Like the Hotel
Operator / Developer and the Business Owner, the Hyatt Regency site ranks first based on the CPA
Member’s criteria set. However, it should be noted that the quality of its North Sound water frontage was
considered to be sufficenty unattracuve to many tounsts that property was purchased recently across the
main road to allow their guests to have access to Seven Mile Beach. A similar problem exists with the
Crystal Harbour properties that were ranked 2nd and 7th. As noted above for the Real Estate / Developer.
the high ranks (9th and 15th) assigned to the two sites near the Magnificent Dive Dump at Boatswains
Point should be considered an anomaly resultung from the small sand beach nearby and would not likely be
supported after field verification.
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To recognise the need to balance development and conservation interests in the planning process, the
Deputy Director of Planning created a critena set that was unique among the participant group in terms of
the critenia selected and their application to the evaluation process. While the relevance of the NumSelect
criterion was mentioned earlier, it is also important to note that the Deputy Director of Planning was the
only person to favour sites that were comparatively far from a main road (D2PrimRd = benefit), small in
size (Acres = cost), and close to exisung accommodation facilities (D2Hotel = cost). In addition, several
criteria that may be considered “conventonal” among the participant group (e.g. D2Sand, D2TcurZone,
Waterfront, D2Shop, D2Mangrove, D2Wetland) were also judged to be of relatvely high importance based
on the weights listed in Table 6.5

The net result of applying this cnteria set to the 53 candidate sites is shown in Figure 6.12. High ranks were
generated for parcels that were zoned for Hotel / Tourism uses such as those along Seven Mile Beach (3,
6t and 8.5), the south of Governor’s Harbour and the Crystal Harbour development (1%, 4.5, 7, and 8.5).
Two other inland parcels on the Northwest of Governor’s Harbour that did not have this zoning status were
also ranked highly (27 and 4.5) due to small size, proximity to shopping and other hotels, and distance from

major sensiuve features such as mangroves.

In contrast, the sites on the east, or North Sound, side of the Seven Mile Beach Road received generally low
rankings. In this instance, their lack of water frontage, comparatively large size, and commercial zoning
outweighed any advantages that these properties had in terms of closeness to shopping, other
accommodation units, and a sandy beach. Similar to the Business Owner and the Hotel Operator /
Developer, sites on the western coast from North West Point to Boatswains Point were ranked among the

least destrable locations for new tourist accommodation.

634 Consensus Measures - 33 Sites
6.3.4.1 Borda and Copeland Methods of Consensus — 33 Sites

Figures 6.13 and 6.14 illustrate the aggregate ranks produced by the Borda and Copeland methods for the 53
sites described in the previous section. The rankings are also provided in Table 6.9 for the sites that were
ranked among the top 30 according to the Copeland method. Both methods identify the southem portion
of Seven Mile Beach and the southem extremities of Governor’s Harbour as the most preferred potential
locations for new tourist accommodauon. For the most part, these sites are advantaged in terms of distance
from sensitive environmental features (D2Reef, D2Wetland, D2Mangrove) and proximity to other features
that contribute to their attractiveness to potential developers and tounists alike (D2Sand, D2Hotel, D2Shop).
These same factors account also for the least preferred sites being concentrated in the north and north west

poruons of the study area.
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Table 6.9 illustrates the high degree of correspondence between the Borda and Copeland rankings and also
some of the idiosyncratc aspects of the results produced by each method. For instance, in addition to
ranking the same parcel first, 13 of the top 15 sites based on the Copeland ranks were also ranked within the
top 15 according to the Borda method. Further, although the lowest ranked sites are not included in Table

6.9, it is worth notng that 9 of the 10 least preferred sites are common between the two methods.

The greater propensity for the Copeland technique to produce ted ranks due to its “win minus loss”
structure of comparing each alternative with every other alternatve is evident in Table 6.9. This
characteristic is not necessarily a disadvantage within a mult-party dedsion making context, since it can serve
as a reminder to the participants that the results of both individual and aggregate ranking procedures may

not provide sufficient grounds to differentate between some choice altenauves without other supporting

cevidence.
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Finally, Table 6.9 illustrates that the effectiveness of the Borda socal preference function as a mechanism to
develop consensus rankings is dependent upon the prinaples that are used to guide the evaluation process.
The method is approprate if the purpose of the evaluaton procedure is to minimise conflict by promoung
alternatives that are highly ranked on average over altemauves that are highly favoured by some partucpants

but ranked very poorly by others (Jankowski et al, 1997, 589).
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However, as Cox (1997, 147), among others, has noted, the Borda method can promote mediocre candidates
if the partuapant’s ranking vectors are either highly diverse or if one or more participants deliberately assigns
low ranks to alternatuves that may threaten their own most favoured choices. The problem of strategic
voting can. however, be discounted in this thesis given the efforts that were taken to ensure participant
anonymity. Despite this, the averaging effects of the Borda function can be seen in Table 6.9, where the site
that ded for second Copeland rank received a sixth place Borda rank due to the influence of the National
Trust Saentst and Business Owner ranks (25.5 and 30¢).
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Director of | National Trust| Real Estate / {Hotel Operator]  Business Deputy Director Copeland
Block_Parcel Environment | Scientist Developer | / Dc\o'cllopcr Owner CPAMember (:,fP{‘uming Borda Rank l{:mk
1D 31 15 7.5 5 4 2 5 6 1 1
17A 14 17.5 18 2 3 21 7 10 4 2.
17A 12 3 255 3 19 30 2 4.5 0 25
11B 67 19.5 15.5 6 5 5 12 3 2 4
11B 17 24 34.5 4 2 3 1 13 5 5
11B 76 135 10.5 7 6 8 13 85 3 6
17A_10 335 34.5 17 l 1 1 4.5 7 7
10E 35 30 39 11 7 17 3 115 8 8
10E 9 28.5 39 12 8 16 10 14.5 9 9
8A 3 31 435 20 9 10 8 20 11 10
8A 60 25 39 22 11 7 16 26 12 11
11B 61 4 28 9 24 20 30 165 10 12
8A 68 26.5 16 24 15 11 4 21.5 19 13
3D 110 26.5 41.5 pa) 13 6 2 235 17.5 14.5
3D 23 28.5 4 27 12 4 20 215 22 14.5
1B 62 6 32 19 24 24 38 4.5 13.5 17
17A 11 13.5 23 38 20 38 1l 7 15 17
8A 7 35 51 28 10 12 6 18 20 17
1C 33 395 3 1 26 28 9 41 13.5 19.5
8A 2 32 43.5 21 17 9 2 23.5 24 19.5
11D 49 19.5 9 46 22 41 17 1 17.5 21
BA 16 43.5 49 25 14 15 18 11.5 27 2
11D 4/1/5 | 1 13 31 25 ]! 50 16 23
8A 14 49 51 26 16 14 21 16.5 31 4
8A 13 15 53 29 18 13 19 19 32 25
11D 32 7 6 14 35 2 32 44.5 21 26
1D 14 8 7.5 16 37 23 33 42.5 2} 27
11B 15 2 36 10 32 19 29 46 26 28
11B 69 9 30.5 8 34 18 28 52 28 29
11C 238 2] 12 42 21 43 24 8.5 25 30.5
Note:  Block_Parcel refers to the system used in the Land Registry of The Cayman Islinds 1o assign unique identifiers to every propeny. Each cadastral parcel is referenced by a grid-like

Block number and an associated Parcel number within that specific Block. For example, 11D_31 refers 10 parcel 31 in Block 11D, Similar systems are in use throughowt the
Canbbean and other states as well.

TABLE 6.9 Tor 30 CANDIDATE SITES USING COPELAND RANKS - 53 SITES



0.3.4.2 Correlation of Ranks - 33 Sites

The Spearrman rank correlation coefficients (r) calculated for the 242 site set in the previous section
supported two observations that were made in the discussion of the participants’ mapped rankings. First,
the ranks produced by the CPA Member were more closely aligned with those of the pro-development
group than with the other neutral group member (Deputy Director of Planning). Second, the conflict visible
between the ranking maps of the Natonal Trust Scientist and two other participants (the Hotel Operator /
Developer and the Business Owner) is suppornted by significant negative r, values in Table 6.10. The

National Trust Scientist was also the only participant to generate rankings that were not significantly

associated with the aggregate ranks produced by either the Borda or Copeland functions (Table 6.11).

Participant 1 Participant 2 Rs s‘:‘::';zi ¢ S'E:‘g;i/:m S'E:“gi/:m
National Trust Scienust Business Owner -0.4330887 |-3.431372256 Yes Yes
Hotel Operator/Developer |{National Trust Scientist -02956599 |-2.210246935 Yes No
P A Member Natonal Trust Scientist -0.1929096 |-1.404022386 No No
Depury Dir of Planning National Trust Scientist -0.1903599 |-1384763125 No No
Dir of Environment National Trust Scientist 0.1172994  |0.843508296 No No
Real Estate/ Developer National Trust Scientist 0.1240219  |0.892585086 No No
CPA Member Dir of Environment 0.1635682  |1.184057324 No No
Dir of Environment Depurty Dir of Planning 0.1948356  |1.418590395 No No
Real Estate/Developer Deputy Dir of Planning 02524605 |1.863285703 Yes No
Hotel Operator/Developer  |Dir of Environment 02991732 |2239076619 Yes No
Business Owner Dir of Environment 0.3864177  |2.991979839 Yes Yes
Real Estate/ Developer Dir of Environment 04048474  |3.161896703 Yes Yes
Business Owner Deputy Dir of Planning 0.4342934  |3.443131779 No No
CPA Member Deputy Dir of Planning 05240401  [439406253 Yes No
Business Owner Real Estate/ Developer 0.6210288 [5.658462033 Yes Yes
CPA Member Business Owner 0.6415901  [5.973382618 Yes Yes
Real Estate/ Developer CPA Member 0.6472343  |6.063533374 Yes Yes
Hotel Operator/Developer  [Real Estate/Developer 0.6592211  |6.260768618 Yes Yes
Hotel Operator/Developer | Deputy Dir of Planning 07181525 [7369938195 Yes Yes
Business Owner Hotel Operator/Developer |0.812757 9962612529 Yes Yes
CPA Member Hotel Operator/Developer 10.8459802  |11.33035275 Yes Yes

TABLE 6.10 SPEARMAN RANK CORRELATION — PARTICIPANT RANKS - 53 SITES

One effect of filtering out the most contentious potential accommodation locations (e.g. conflict index > 8)
to create the smualler set of 53 candidate sites was to attenuate the negative r, value evident in Table 6.7
berween the Nauonal Trust Scientist and the Deputy Director of Planning. Despite this change, the
National Trust Scientist sull remains unique among the group as the only member whose rankings are not

associated posituvely with those of any other participant. Altering the number of candidate sites under



consideration did not, however, have an appreciable impact on the degree to which the ranks of the CPA

Member were associated with the pro-development group.

The r. values that were calculated between the participants’ rankings and the two methods of producing
aggregate ranks are shown in Table 6.11. The effects of the different methodologies underlying the Borda
and Copeland functions are apparent in the table when the range of r, values generated for each of the two
methods 1s considered. In particular, the r; values listed for the Borda function are higher for the “minonty”
partcipants who emphasised environmental factors in their critena sets (e.g. the Nauonal Trust Scienust and
the Director of Environment) and lower for the “majonty” participants who focused almost exclusively on
developmental or economic consideratons (Real Estate / Developer, Business Owner, Hotel Operator /
Developer, (PA Member).

alternatives. In contrast, the Copeland method is less susceptible to “extreme” minonty positions and will

This indicates that the method is more likely to promote compromise

produce aggregate ranks that more closely reflect the majonty, if such a majonity exdsts, as shown by the

strong associations between its ranks and the four de fado pro-development parucipants.

Group Ranking Participant Ranking Rs s:’:::;;z v S'E::gi/:m S'E:g‘i;/:m
Borda Rank National Trust Scientist 0.1247883 | 0.89818721 No No
Borda Rank Director of Environment 0.581401 | 5.103178+43 Yes Yes
Borda Rank Deputy Director of Planning 0.64722377 [6.063363288 Yes Yes
Borda Rank Business Owner 0.6998065 | 6.99620761 Yes Yes
Borda Rank CPA Member 07567328 | 826671493 Yes Yes
Borda Rank Hotel Operator / Developer 0.8256592 | 104514504 Yes Yes
Borda Rank Real Estate / Developer 0.8388969 | 11.006851 Yes Yes
Copeland Rank National Trust Scienust -0.0661354 | -047333735 No No
Copeland Rank Director of Environment 0461419 | 371422027 Yes Yes
Copeland Rank Deputy Director of Planning 0.6789115 |6.603466578 Yes Yes
Copeland Rank Business Owner 07786226 | 8.86142543 Yes Yes
Copeland Rank Real Estate / Developer 0.8233136 | 10.3590068 Yes Yes
Copeland Rank (PA Member 0.8263387 | 104785456 Yes Yes
Copeland Rank Hotel Operator / Developer 09148263 | 16.1773126 Yes Yes

| Copeland Rank |Borda Rank | 09792914 [345435695] Yes |  Yes
TABLE 6.11 SPEARMAN RANK CORRELATION - PARTICIPANT AND AGGREGATE

RANKS - 53 SITES

While the two sets of aggregate rankings of candidate accommodation sites discussed in this section could be
used as input to the initial stages of a plan generation process, it is not clear at this stage how susceptible
these rankings are to small changes in data standardisation parameters, the MCA method that was used,
criteria choices, or criteria weight settings. The following section addresses these aspects of applying MCA
to practical decision making problems and presents some extensions to the site evaluation methodology used
in TaoPlan.
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6.4 Sensitivity of E valuation Results to Uncertainties

This section focuses on the sensitivity, or susceptibility; of the rankings of candidate accommodation sites to
uncertainties intemnal to the analysis. Sensitivity analysis methods help to determine how stable an evaluation
outcome is by introducing small changes to key inputs such as criteria weights, critena data scores, and/or
altering the choice of MCA method. The discussion is divided into two mamn components: a) the sources of
uncertainty that are relevant to the case study and, b) the application of selected sensitivity analysis
techniques to the participant and collective rankings. The four-pant typology of uncertainties in MCA that
was proposed by Voogd (1983, 190-191) and mentioned in Chapter 3 is used to structure the discussion of
the first component. It is important to note that attention is confined to invesugating the possible effects
that the participant’s choice of MCA method, specific criteria weight settings, and criterion data values,
among other factors, had on their evaluatons. The trade-offs and uncerainty relaung to whether the

‘correct’ set of candidate sites was included in the evaluation was addressed in Chapter 5 and is not repeated

here.
6.4.1 Sources of Uncertaingy
6.4.1.1 Criterion Uncertainty

Ensuring that all relevant aspects of a decision problem are encompassed within the set of evaluation cnitena
available to participants is vital to the defensibility of the decision outcomes. In practice, this involves trade-
offs between the comprehensiveness of the criteria set and the amount of effort that can be expended on
data collection (Malczewski, 1999a, 107). Since planning problems are most frequently mulu-disciplinary in
nature, it is also important that an adequate balance be maintained between the criteria representing different
facets of the planning issue (e.g. environmental, economic, social) and that these cnitena represent valid and,
in the case of quanutative MCA techmiques, measurable translations of planning objectives (Voogd, 1983,
192-193).

The difficulties associated with providing the case study participants with a complete set of measurable
criteria were outlined earlier in Chapter 4 as well as sections 6.2.1 and 6.2.2. In particular, the problems of
data availability, recency, quality, and confidenuality had significant impacts on the research, but it should be
noted that they are likely to be much more pronounced in other Canibbean nations that lack the information
resources and capabilities evident in government and NGO (Le. National Trust) agencies in the CI.
Notwithstanding this proviso, the study participants were able to identify; in response to an open-ended

question, a number of critena that would be critical in subsequent evaluation analyses (Table 6.12).
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Additional Criteria Required Need Identified By

Character of the seabed Deputy Director of Planning
Current land use Nauonal Trust Scienust
Distance from storm ridge to the sea Deputy Director of Planning

Ease of changing parcel’s current zoning to permit Hotel Operator / Developer, CPA Member

tourism development
Infrastructure capacity (electrical, water, sewerage) Deputy Director of Planning
Hotel Operator / Developer, Real Estate / Developer,

Land costs Business Owner, Deputy Director of Planning

Marine and onshore habitats Director of Environment, Deputy Director of Planning,
National Trust Scientist

Scenic value CPA Member

Soll conditions Depury Director of Planning

Vegetauon cover National Trust Scientst

TABLE 6.12 ADDITIONAL EVALUATION CRITERIA IDENTIFIED

The absence of land costs proved to be somewhat problematic for the pro-development participants and, to
a lesser extent, the Deputy Director of Planning as it is a key determinant of the type and scale of tounst
accommodation that would be required on a given parcel for development to be economically feasible.
However, it is unlikely that the lack of land cost information would invalidate any of the candidate sites
examined in the preceding sections, as land costs for beachfront hotel and condominium projects are
captured to a large extent by the D2TourZone and D2Sand criteria. Had it been possible to apply even an
ordinal classification of estimated purchase price (e.g. very low, low, moderate, and so on through to very
high) to the study area land parcels, the four participants listed above and possibly also the CPA Member
would have likely approached the evaluation procedure from a somewhat different perspective.

A similar argument could be made for the Deputy Director of Planning and the two pro-conservaton
participants with respect to the lack of cniteria to represent specific marine and terrestrial habitats in the study
area. As mentioned earlier, critera such as D2Wetland, D2Mangrove, D2Replent can serve only- as rough
proxies for how close a specific property is to sensitive eco-systems and how these eco-systems would be

affected by developing the property.

Although the lists of existing and desired criteria (Tables 6.2 and 6.12) appear to address many of the
important developmental, environmental, and economic dimensions of the accommodation siting issue, it
was somewhat surprising that no participants identified the need for additional tourism-related criteria that
extend beyond the D2Hotel, D2Shop, and scenic quality measures. Some possible indicators referred to in
the literature that could be useful in this type of planning context include: maximum host-tourist density for
specific locales, proximity to historical and cultural attractions, and various measures of carrying capacity
(Gunn, 1997, 49; Mathieson and Wall, 1982, 21). The familiarity of the participants with the exisung tourist

accommodation and the dynamics of the sector in West Bay may account for this apparent omission.



Two other aspects of uncenainty relevant to the case study include whether redundancy in the critena set
could skew- the evaluation results through possible “double-counting” of some facet of the decision problem
(Malczewski, 1999a, 108) and whether the definition of a criterion represents fairly the objective(s) and/or
features that it is intended for (Voogd, 1983, 192). Swrong correlation between criteria pairs can indicate
possible redundancy;, as noted by Malczewski (19993, 109). However, further investigation may be required
before specific criteria are excluded from an evaluation given that spatial proximity berween different
features, phenomena, or charactenistics is often reflected in critena atribute data and thus reduces the
possibility of complete criteria independence. To illustrate, strong negative correlation would be anticipated
in most SIS between land costs and proximity to a sandy beach, but this correlation alone could not justify
the removal of either one of these cnteria from an evaluation. The potental for criteria redundancy was
greatest in the case study with respect to the two indicators of proximity to roadways (D2PrimRd and
D2SecRd), but since participants were discouraged from selecting both of these critena, the redundancy

problem was minimised-

Uncertainty relating to how accurately planning objectives were represented by specific cntena likely had a
greater affect on the evaluation outcomes than the redundancy problem. Recall that the distance-related
criteria, such as D2Replent, D2Wetland, and D2Hotel, were surrogates for either the attractiveness of a
property as an accommodation site or the potenual impacts that construction or tourist activities may have
on nearby, fragile ecosystems. However, the use of straight-line distance may not have been appropnate for
several of these critena (e.g. D2Reef, D2Marine, and D2Replent) as it disregards the level of acuve tounst
use (e.g. scuba diving, snorkelling, boating) associated with a property’s development. More importantly, it is
probable that that certain types of extemality fields are non-linear in character, although this aspect is
addressed to some extent in the process of normalising criteria scores. Finally, distance may be of secondary
importance to other functonal factors. For example, the National Trust Scienust indicated that a key
shortcoming of the D2Reef criterion was that reefs are damaged not only from nearby development and
tounst acuvities (e.g. excessive numbers of divers, anchor damage, etc)), but also because they can be
suffocated by the transpont of sediments from upstream developments through long-shore drift and udal

movements.

6.4.1.2 Assessment Uncertainny:

In most applications of MCA methods to planning issues, it 1s unlikely that there is complete confidence in
the accuracy of the data values, or scores, associated with different evaluation criteria (Janssen, 1992, 91).
This type of uncertainty can arise from several sources, however those most relevant to the case study in this

thesis include: 1) measurement errors, 2) taxonomic errors and, 3) representational or conceptual errors.
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Measurement errors can occur for any criterion through recording or input errors or inapproprnate
assumptions in data collection procedures. Further, criteria derived from a GIS framework can incorporate
measurement errors relating to positional accuracy, generalisation effects, and data conversion errors linked
to the conversion of hardcopy map data into digital form (Lodwick et al, 1990, 420). Although the cadastral
data used in the case study were somewhat dated, it was of sufficient quality in positional terms to allow it to
be used for legal land registry purposes by the CI. Lands and Survey Department. In contrast, generalisation
and data conversion effects were more pronounced in the data layers that were used to represent coastal
(D2Sand, D2Rock, D2Mangrove, D2SeaPond, D2Reef) and wetland (D2Wetand) features. A pnme
example of these effects is the omission of a number of smuall, but ecologically significant, reefs from the

coastal features map layer.

Taxonomic uncertainty centres on errors that may be present in criteria due to inaccuracies in the attribute
information associated with specific spatial entities (Malczewski, 1999a, 263). For example, some stretches
of North Sound coastline were coded as mangrove but had subsequently been reclaimed for development,
thereby causing D2Mangrove values to be understated somewhat in some parts of the study area. However,
it is probable that the overly general classification system that was applied to the coastline map layer had a
more significant impact on the evaluation results. Unfortunately, no distinctions were made within the
broad categories of sand, rock (ironshore), mangrove, and antificial ? to differentiate higher quality sand
beaches (e.g. Seven Mile Beach) or mangrove habitats from their lower quality counterpants. Hence, the
D2Sand criterion reflected the distance to the closest sand beach, but not necessarily the distance to the
closest sand beach that would be attractive to tourists. The D2Rock and D2Mangrove criteria were affected
similarly by this type of classificauon error.

To some degree, the taxonomic errors discussed above are compounded by uncertainty conceming how
some concepts, objects, and phenomena are represented or conceptualised within the GIS data model For
instance, many spaually-referenced features, such as surveyed land parcels, can be delimited in unambiguous
terms while the extent and charactenstics of many others, such as habitats, wetland boundanes, and
transitions between soil or vegetation types are imprecise or “fuzzy” in character (Burrough and McDonnell,
1998, 267). The representation and any associated manipulation of indeterminate objects within vector-
based GIS has been based traditionally upon assumptions that they have clearly-defined or “crisp”
boundaries (Wang and Hall, 1996, 262). This shortcoming is shared by the TarPlan decision support tool
and consequently an element of representational error is introduced to the data values calculated for
proximity-based criteria. The phenomena represented by the D2Wetland, D2Mangrove, and D2Reef cntena

are affected by representational errors in particular as well as the D2Hotel criterion given uncertainty

2 The “antificial’ coastline class was added by the researcher to account for human-built canals and shoreline building lots.
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concerning point(s) of access to specific hotel/ condominium propertes. In contrast, while marine parks and

replenishment zones are delimited clearly by fiat, they are inherently indeterminate from a funcuonal
perspective.

6.4.1.3 Priority Uncertainty

One of the strengths of MCA methods is that they permit subjective factors to be incorporated directly into
an evaluation of competing alternatives through the specification of cniteria weights. Subjective factors are,
by their very nature, difficult to define with complete confidence and consistency. Given the substantal
influence that criteria weights can have on evaluation outcomes, they are the focus of a considerable amount
of attention in the literature conceming uncertainties and senstuvity analysis in MCA evaluations

Malczewski, 1999a; Jankowski et al, 1995).

Priority uncertainty can be ascribed to four sources. First, since critena weights are defined in an ex aze
manner, decision makers must specify the relative importance of different critena without full knowledge of
the impact that these weights will have on the outcome of an evaluation (Massam, 1993, 77). Second, while
decision makers may be able to indicate the ordinal importance of critenia relatively easily, developing the
ratio level weights that are required by many MCA techniques requires much greater cognitive effort (Van
Deft and Nijkamp, 1977, 40). In part, these difficulties stem from the problem of e @ze weight
specification, but they may also be due to the reluctance of a decision maker to reveal his or her preferences
explicitly, partucularly in a multi-interest or politically-charged decision context (Saaty, 1989, 65). Third, these
difficulties can be accentuated by method-induced bias ansing from the technique that is used to extract
criteria preferences from decision makers. Finally, it is important to recall that cnitenia weights are estimates
of the relauve importance of different decision elements and are not absolute “truths™ in any sense.
Consequently, they are conditional on, among other factors, the set of choice altematives being evaluated
(e.g- similar or dissimilar altematives), the nature of the decision making task (e.g. ranking, elimination of
dominated alternatives, etc.), and the dynamics of the decision muaking environment (e.g. co-operative versus

confrontational).

Recognition of the conditional nature of criteria weights was a key factor in determining both the degree of
criterion uncertainty that participants experienced and the source(s) of this uncertainty. Keeping this notion
foremost in their deliberations appeared to be most difficult for the two participants who used the pair-wise
comparison method (Deputy Director of Planning and Director of Environment). The sheer number of
criterion-by-criterion assessments inherent to the method, the incomparability of some critena pairs, the
partial view enforced by the pair-wise comparison methodology, and the high number of cnitena involved in
their evaluations (11 and 12 respectively) isolated the weight generation process from the case study context

to some degree and focused it on more abstract, and frequently uncertain, criteria-pair assessments. Some of
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these difficulties could have been reduced if the software had supported an AHP-like hierarchical approach
to crlteria weighting, as participants could have first assessed the relative importance of pairs of thematic
critenia groups (e.g. environmental factors versus social factors) and then compared individual critena within
each branch of the hierarchy on a pair-wise basis. Despite this shortcoming in the software design, most of
the initial uncertainty dissipated once the participants completed the initial run of the weighting procedure

and they were able to review and adjust the resultant weightings as necessary.

In contrast, the participants who used the seven-point method appeared to be less apt to see critenia weights
as absolute values independent of the case study and had a much clearer understanding of how weights were
actually calculated. In almost all cases, these participants adopted a less demanding two-stage approach to
the weighting task which involved sorting the critena first by ordinal importance and then subsequently
refining the relauve separation of individual cnterion within the set in a stepwise and recursive fashion.
While less method-induced uncertainty was experienced by the participants who used the seven-point
method, not all participants were sausfied with its results. The National Trust Scientist, in particular, felt that
the method was inadequate in terms of capturing all of the necessary nuances in a criteria weight set. As
noted earlier, given the time constraints on the case study, the participants were not able to experiment using

both of the available methods for generating critena weights.

6.4.1.4 Method Uncertainty

In addition to the biases that are introduced by a particular criteria weightng technique, it is necessary to
consider how evaluation results are affected by the MCA method that was used to combine criteria weights
with their respective scores. For this reason, several researchers have suggested the results generated from
more than one MCA routine be compared for a given problem (Buede and Maxwell, 1995; Heywood et al,
1994; Massam, 1991). Investigations into the effects of differences in the methodological idiosyncrasies, key
assumpuons, and data requirements of specific MCA methods have shown, in generl, that method-related
effects are most prominent when: a) the number of alternatives and/ or critena under consideration is large,
or b) the structure of the methods (e.g. uulity-based weighted summation versus mult-dimensional scaling
methods such as Ideal Point Analysis) are dissimilar (Voogd, 1983, 199-201; Janssen, 1992, 100). Varnations
in the details of how a particular MCA structure is operationalised, termed the “content” of the structure by
Voogd, reportedly have a lesser impact on evaluation results than structural vanations do. The effect of

method structure on the case study results is examined in section 6.4.2.2.

6.4.2  Application of Selected Sensitivity Analysis Methods to Case Study Results

Having outlined some of the major sources of uncertainty pertinent to the case study evaluations, the

following sections describe the sensitivity analysis methods that were applied past hoc to the results presented
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n this thesis. It is beyond the scope of the research to examine empincally all of the aspects of uncertainty
discussed above. For example, assessment uncertainty is not addressed as it would require further field
verificauon (e.g. gather GPS co-ordinates for “missing” reefs, code shoreline types more accurately, etc.), the
development of alternative data structures to support indeterminate feature boundaries (e.g. variable extent
of wetlands and mangroves), or the collection of probabilistic assessments of the distnbution of error, or
confidence mntervals, around the data values for each crterion (e.g. expected D2Wetland value = observed
D2Wetland value plus or minus 20 feet).

Instead, attention is concentrated on addressing the sensitivity of the results to choice of critena weightings
and MCA method as these sources of uncertainty appeared to figure most prominently in partcipants’
evaluations. The choice of the type of sensitivity analysis approach to apply was guided by a concem for
what is feasible and approprate for a diverse, multu-panticipant group in the early stages of a planning

process and by the constraints inherent to any post boc analysis.

6.4.2.1 Priority Sensitivity

Two main approaches to dealing with prionty uncertainty are represented in the literature, namely,
probabilistic methods and sensiuvity analysis. Both approaches involve observing the outcomes of
rerunning the evaluation procedure with altered critena weight sets, however they differ in terms of

methodology, underlying assumptions, and computational process.

Probabilistic approaches assume that, while criterion weights may not be known with complete cenainty, one
can define a range around each criterion weight within which a “true” weight can be found. A Monte Carlo
stmulation approach is used to select criteria weights randomly from within these ranges, or distnbutions of
error, subject to an additivity constrant.  Typically, these randomly-selected criteria weight sets are required
to respect the rank order of the onginal crtena weights (Van Huylenbroeck and Coppens, 1990, 404).
Alternatively; each decision maker can define a confidence interval around each critenia weight based on their
past expernence, available informauon, and intuition (Malczewski, 1999a, 264). These randomly-generated
weight sets are fed into several hundred runs of the evaluation procedure thereby- allowing the probability
that alternative 7 has a rank of nto be expressed in probability table or histogram format (Janssen, 1992, 92).
Most of the criticism of this approach has centred on the assumptions of normality in the distribution of
error and the murtual independence of the criteria (Voogd, 1983, 196).

In contrast, sensiuvity-based approaches are not dependent on any assumptions conceming the statistical
distnibution of error around criterion weights. Instead, the stability of an evaluation is investigated in a more
ad hag, and often interactive, manner by introducing a known amount of change to one or more criterion
weights and observing any changes in the rankings of alternatives (Van Huylenbroeck and Coppens, 1990,
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401). Relauve to probabilistic methods, this approach supplies more immediate feedback to participants, is
easier for non-experts to understand, and provides a mechanism to explore the decision problem and learn
how changes in criteria weights affect evaluation outcomes. For these reasons, sensitivity-based approaches
10 Investigating prionty uncertainty have been used frequently in applied contexts charactensed by more than
one decision maker (Jankowski et al, 1997, 597; Lewis, 1993, 219).

The sensiuvity of each parucipant’s site rankings to changes in any one criterion weight was investigated
through a senes of evaluation runs in which one criterion weight was altered by plus or minus 5, 10, or 15
percent. All other criteria were then adjusted proportionally to sausfy the additivity constraint. This resulted
in a total of 7 * 6 evaluation runs being conducted for each participant where 7 represents the number of
criteria in the evaluation. Hence, the number of runs per participant ranged from a high of 72 (Director of
Environment - 12 criteria) to a low of 30 (Hotel Operator / Developer and Real Estate / Developer - 5
criteria each). The site rankings that resulted from these runs were compared to the onginal rankings
discussed in section 6.3 to determine both the general stability of a participant’s onginal rankings following
weight changes and to identify any specific critena that affected the results most nouceably in response to a

weighting change.

Visualising the results of these comparisons can be problematic given the number of evaluation runs that
this approach entails Malczewski, 1999a, 268). The graphs displayed in Figures 6.15 to 6.17 illustrate, on a
criterion-by-criterion basis, the effects of varying weights at 5 percent increments as descnibed above. The
original ranks of the candidate sites are arranged along the x-axis of the graphs from most preferred (1) to
least preferred (533) rank’. Note that these graphs are participant-specific. As a result, comparisons between
graphs can be made only with the understanding that the rankings portrayed on the x-axes pertain usually to
differert sites (see Table 6.9). The yeaxes of these graphs display the maximum absolute deviation between the
onginal rank of a site and the ranks the same site received when each of their criteria weights were increased
and decreased successively by 5 percent. To illustrate, the site that was onginally ranked 17t by the Director
of Environment (11D_37 in Table 6.9) received a rank of 16 when the D2Mangrove weight was increased
by 5 percent (deviation of 1) and maintained its 17% position when the weight was decreased by the same

armount.

' For display purposes only, the x-axes of the graphs in Figures 6.15 to 6.17 range from 1 to 53 although the actual range of ranks
may differ for some participants due to tied ranks.
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Several observations can be made based on an examination of the graphs that are relevant to the case studyv
in partcular and the sensigvity methodology in general. Foremost, the critenia that are most frequentdy
found to be highly sensitive to weight changes (ie. ranks changed by more than 2 positons) are
D2TourZone (4 partucipants ¥), D2Sand (4 participants 5), and Acres (3 partucipants ).

This sensitvity to weight changes can be accounted for by three interrelated factors. First, the particpants
assigned these critenia either the highest or second-highest weights in their respective evaluatons, with the
only excepuon being Acres in case of the Deputy Dircctor of Planning. Accordingly, a 5 percent change in
these weights had a considerably larger absolute impact on the entire weight set than the same percentage

change would have with criteria that were assigned much lower initial weights.

Second. with only two exceptions, these criteria were assigned a weight that was equal to at least one other
criterion within a given participant’s evaluation. To illustrate, the Real Estate / Developer gave the same
weight to D2Sand and Acres, D2Sand and D2TourZone were both weighted the same by the Hotel
Operator / Developer, and the Business Owner weighted Acres and D2SeaPond equally. When the weight
of onc of these criteria is changed by 2 sct percentage and all other criteria are adjusted proportionally, the
ordinal structure of a parucipant’s weight vector is altered. This effect was particularly significant for the
Real Estate / Developer who had assigned equal and highest weights to two criteria (Vacant and D2Sand),
while giving the same lower weight to the three remaining criteria (D2Hotel, D2Shhop, and Acres).

¢ Dircector of Environment, FHotel Operator / Developer, Business Owner., and Deputy Director of Planning.
3 CPA Member, Real Estate / Developer, Hote Operator / Developer. and Business Owner.

¢ Real Estate / Developer, Business Owner, and Deputy Director of Planning.
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Finally, the sensitivity of the Business Owner, the Real Estate / Developer, and the Deputy Director of
Planning rankings to small weight changes can be also be attributed mn pant to the effecuve data ranges (Le.
practical minimum and maximum values) that these participants established for certain criteria in the
normalisation process. It is important to recall that a criterion weight actually reflects the relative importance
of moving from the criterion’s minimum data value to its maximum data value (Malczewski, 1999b, 23).
Evaluauon results therefore become more sensitive to change if the range of acceptable criterion scores is
limited in breadth. In the case of the Deputy Director of Planning, for example, several criteria were
transformed into “near unary” (D2Mangrove, D2Reef), binary (D2TourZone) or “near binary” (D2Shop)
states. Thus, the “near unary” and “near binary” cnitenia became somewhat superfluous to the evaluation as
a shight advantage in another criterion generated a more than commensurate change in site rankings. While
the Deputy Director of Planning used the NCD method in his evaluauon, it should be noted that this
problem is particularly relevant in the case of the WS method since normalised criteria scores are multiplied
by their corresponding weight values.

Site | Deviations Criteria Affected and Original Site Rank for Individual Participants Copeland

of 3 or more Rank
Real Estate / Developer (D2Sand. Vacant, D2Hotel. 40) ,
8A 89 9 Depury Director of Planning (D2TourZone, D2PrimRd, D2Mangrove, D2Horel, 36
NumSelect, Acres, 32.5)

Business Owner (D2TourZone, D2Sand, Acres, D2Shop, 27),

1€ 33 7 Hotel Operator / Developer (D2TourZone, D2Sand. 26) 195
11B 67 6 N:uional Trust Scientist (D2Marine, 16.5), 35
Business Owner (D2TourZone, D2Sand, Acres, D2Shop, D2Rock, 11)
11B 68 5 Nat@oml Trust Scientist (D2Marine, 21), 305
Business Owner (D2TourZone, D2Sand, D2Shop, D2Rock. 29)
8A 2 4 National Trust Scientist (D2Mangrove, D2Wetland, D2Marine, D2Replent, 41.5) 19.5
11D 31 3 Director of Environment (D2Sand, Waterfront, D2Rock, 15.5) 1
17A 10 3 Director of Environment (D2Mangrove, 33.3), 7

Real Estate / Developer (D2Sand, Vacant, 19)

TABLE 6.13 SITES MOST SENSITIVE TO A 5 % CRITERIA WEIGHT CHANGE
Another finding of interest was that a large majonty of the most prominent deviations displayed in Figures
6.15 to 6.17 are confined to a small subset of actual sites. This concentration of weight sensitivity is not
evident in the figures since the x-axes of the graphs pertain to site rank on a participant-specific basis and,
therefore, the position of a given site along the axis varies from one graph to another. Table 6.13 isolates the
7 sites for which these deviations are most frequent and lists in the second column the number of umes that
a site’s rank changed by at least 3 positions in response to a 5 percent change in any critenion weight. The
third column of the table lists, on a participant-specific basis, the criteria that were responsible for these
deviauons and the original rank that was assigned to the site. For example, the ranks recorded for site
8A_89 differed by 3 or more positions a total of 9 imes. This count of 9 was composed of 3 Real Estate /



Developer criteria and 6 Deputy Director of Planning criteia. The Copeland rank from Table 6.9 is

repeated in the final column for reference.

Table 6.13 shows that the sites most sensitive to criteria weight changes are, in general, those that occupy the
middle range of a participant’s ranks. The sensiavity of these sites to weight changes can be artrbuted at
least in part to the fact that they neither clearly dominate, or are clearly dominated by, the majorty of all
other sites in a partidpant’s evaluadon. As a result, the ranks of these sites often change in response to small
weight changes, espedially in cases where ted ranks were common in the original cvaluation (e.g. Deputy
Director of Planning). In a muld-pardcpant context, weight sensiavity is particularly important for the sites
that are ranked highlv on a collective basis, as indicated by the Copeland ranks in Table 6.13. Although
Figures 6.15 to 6.17 display rank changes only in terms of absolute deviatons, it should be noted that all of
the rank deviadons for sites 11D_31, 11B_67, and 17A_10 brought the parucpant ranks closer to the
aggregate Copeland rank.
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FIGURE 6.18 SITES MOST SENSITIVE TO CRITERIA WEIGHT CHANGES
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Figure 6.18 supports the discussion above by highlightng the location of the seven sites most sensitive to
crtena weight changes. By cross-referencing Figure 6.18 with the general context map (Figure 6.3) and
Table 6.4 which lists the user-specified data bounds, one can see that the sites most sensitive to weight
changes would be expected to have strong, and close to maximum, scores for two or more of the criteria
listed in the Table 6.13. A small change in the weight of one of these critena would then be sufficient to
alter the rank of these sites relative to other sites with similar charactenstics. Site 8A_89 is the most apparent
example as it has strong normalised data scores for all six Deputy Director of Planning criteria for which it
proved to be sensitive to be highly sensitive to weight changes. Similarly, five of the other sites listed in
Table 6.13 display a sensitivity to D2Sand in combination with either D2Shop or D2TourZone. These sites
are Jocated in or near a tourism zone (D2TourZone), are on or very close to a sand beach (D2TourZone)

and are in close proxamity to a commercial zone (D2Shop).

Finally, support for the above discussions concerning tied criteria weights and data normalisation effects can
be found in the sensitivity runs that were conducted using 10 and 15 percent weight changes. Although it is
beyond the scope of the thesis to examine the outputs of these runs in any detail, it is worth adding that the
rank deviations changed relatively litde for most of the participants’ evaluatons. For example, the maximum
deviation found across all of the Director of Environment’s critena increased from 5 rank posituons with a 5
percent weight change to a high of 5.5 positions when the amount of change was increased to 15 percent.
Similarly, the maximum deviaton for the Deputy Director of Planning increased from 5 positions to 6.5
positons, while the corresponding figure for the Business Owner’s evaluation was an increase of 1. In
contrast, the maximum deviations in the CPA Member and the Hotel Operator / Developer evaluations
rose from 3 at the 5 percent change level to highs of 8 and 6 respectively when subjected to 15 percent
variation in crtena weights. In these cases, a 15 percent change to criteria weights was sufficient to alter

completely the ordinal structure of their respecuve weight vectors.

These results suggest that the evaluauons were, in aggregate terms, relatively insensitive to small weight
changes for the sites that were assigned either high or low ranks. However, for the sites with ranks between
these extremes, the evaluations were affected noticeably by weight disturbances. This effect was most
apparent 1n the evaluatuons that included a large number of critena in their evaluation (Deputy Director of
Planning and Director of Environment) and those where the same weight was assigned to several criteria
(Real Estate / Developer, Business Owner) which was most common where the seven-point method was
used. In several cases, these effects were accentuated by the normalisation parameters specified by the
partcipants, by the strong correlaton of several critena (e.g. D2Sand and D2Hotel, D2Sand and
D2TourZone), or by a critenion (Vacant) that was an artefact of the 242 site evaluations and was rendered

almost redundant in the 33 site set.
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6.4.2.2 Method Sensitivity

As noted at the start of this Chapter, four case study participants chose to base their evaluations on the WS
method, while the remaining three group members chose NCD (Table 6.1). To gauge the effect that MCA
method choice had on the individual and collective rankings discussed in sections 6.3.3 and 6.3 .4, additonal
evaluation runs were conducted where only the choice of MCA method was altered. Consequently, this
issue is addressed relative to the two techniques used in the case study and is not intended as a general

examination of MCA method effects, although some of the findings may be transferable to other contexts.

Table 6.13 lists the ranks that were generated for each participant using both the weighted summation and
the net concordance-discordance methods. In addition, three vanants of the aggregate Borda and Copeland
rankings are provided: a) “Mixed” ranks which are based on the parucipant’s onginal rankings and method
choices, b) “All WS” ranks that are calculated from all of the parucipants’ weighted summation ranks, and c)
“All NCD” ranks that are denived from the individual NCD ranks. For brevity and correspondence with
Table 6.9, only the sites that were ranked in the top 30 onginal (Mixed method) Copelund ranks are included
in Table 6.14.

On a group-wide basis, the results listed in the table display relatively little method sensitvity for both the
highest ranked sites and those that are least preferred (not shown in Table 6.14). One site, 11D _31, was
ranked first by all six Borda and Copeland vanants. Within the group of 9 sites that compnse the top class in
Figure 6.15, 7 sites have Borda ranks (Mixed, all WS, and all NCD) that differ at most by one position, while
4 sites are ranked with the same degree of consistency by the Copeland technique. In terms of the least
preferred class of candidate sites, both techniques produced ranks that are identical in their Mixed, all WS, all
NCD ranks or differed at most by 1 position for 5 of the 9 lowest ranked sites. Between these extremes,
somewhat less varation is evident in the Copeland ranks than in the Borda ranks due to the greater influence

of outlying parucipant ranks on the latter, as noted in section 6.3.2.1.

On a participant-by-participant basis, the WS and NCD ranks are most similar for the Business Owner and,
banng two exceptions, the Hotel Operator / Developer. The average deviauons between the WS and NCD
rankings across all 53 sites for these two partcipants as well as the CPA Member and National Trust
Scienust range from 2.13 to 2.5. Corresponding figures for the Director of Environment, Real Estate /
Developer, and the Deputy Director of Planning are 3.13, 434, and 7.30. The individual deviauons
underlying these averages were particularly extreme in the case of the Deputy Director of Planning as the
20 ranked site according to the NCD method was assigned a rank of 2 with the WS method.
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Block Dir.of |CPAMember] Nat. Trust [Real Estate /|Hotel Oper. /j  Business | Deputy Dir. Borda Copeland
Parcel |Environment Scientist | Developer | Developer | Owner Planning Mised All | All Mixed All | Al
NCD| WS | WS INCD|[NCD| WS | WS INCD| WS INCD| WS INCDINCD| WS | "™ "| WS INCD|" "] WS |NCD
11D 31 15 16 5 3 7.5 7 5 8 1 3 2 35 6 1 l l 1 | |
17A 14 1751 W 7 9 18 4 2 1.5 3 9 21 13 10 18 1 3 3 25 | 25 | 25
17A 12 3 1 2 12550 23 3 5 19 14 301 29 | 45 19 6 6 7 25 | 55 6
1B 67 1951 19 12 1155 13 6 6 3 3.5 5 6 J I 2 2 2 4 1 4
118 17 41 3 4 2 P H5 | R 4 3.5 2 2 3 3.5 131 23 3 b) 5 5 35 | 25
11B 76 135 ] 21 13 11 105 | 10 7 7 6 5.5 8 8 85 [ 2 3 4 4 6 7 5
17A 10 N5 ¥ 1 | 451 26 17 | 26 | l 1 ] 145 | 15 7 7 6 7 2.5 7
10E 35 30 25 B) 4 ¥ 1 ¥ 1 19 7 7 17 20 115 25 8 8 12 8 8 9
I0E 9 285 | 2 10 6 39 39 12 | 175 8 8 16 16 J 45| 16 9 10 14 9 9.5 8
BA 3 3 3 8 6 | BS5] 46 20 14 9 1 115] 10 6 20 2 1 9 15 10 1 95 10
8A 60 25 28 16 14 39 12 22 20 11 13 7 6 26 17 12 4 18 11 12 11
11B 6l 4 7 30 13B5) 28 28 9 13 24 26 20 18 1165] 12 10 H 8 12 15 14
8A 68 265 29 14 4 1 | V7 24 27 15 [ 175 ] 11 | 105] 215 ] 10 19 | 1751 27 13 13 17
3D 110 25| 27 2 25415 43 2 251 13 16 6 12 5] 4 175 2 5 | 45 17 18
3D 23 285 ] 32 20 16 8 | H 27 |12 12 [ 115] 4 2 f215] 5 22 15 26 | 145 11 12
11B 62 6 8 B0 43 ] 32 30 |19 (BS] M4 B5 | M2 457 BTS2
17A 11 1351 15 11 4 23 17 38 28 20 10 38 ¥ 7 20 15 22 9 17 28 13
8A 7 B3 6 8 31 49 28 33 10 9 12 9 18 3 20 | 125 [ 30 17 15 15
1C 33 395 47 9 6 3 3 1 15 1 26 { 2 28 32 4l 7 F S| 2511054 1951 19 16
8A 2 32 30 2} 28 | 435 45 21 16 17 | 21 9 | 1052351 11 24 20 | 2851195 15 | 225
11D 49 1951 17 17 19 9 9 6 (751 2 11751 41 10 1 4 1751 2 13 21 30 ] 2
8A 16 35| 49 18 | 1751 49 53 25 31 4 19 15 15 115 8 27 29 34 2 19 21
1D 4/1/5{ 1 2 3 30 l 2 13 10 31 28 25 26 50 ¥ 16 | 1251105 ) 23 2 125
8A 14 19 53 21 24 51 52 26 | 355 ] 16 20 4 17 1165 9 31 )| 36 24 22 25
8A_13 45 52 19 1 20 53 51 29 | 4l 18 27 13 14 19 1) 2 11251 ¥ 25 22 27
1D 3 7 6 32 3 6 6 14 11 35 1365 22 | 24 | H5| B 21 16 16 26 24 26
11D 14 8 5 3B 15) 75 8 16 15 V1% 23 27 ] 425 ] R 23 19 22 27 26 29
1B 15 2 1 29 125] 3 | B 10 9 321 30 19 19 1 46 | M 20 |25 20| 28 ( 26 | A4
11B 69 9 9 28] 25 1305] X% 8 350 M [ M 18 | 21 32 1 46 | 28 [ 26 19 29 { 26 | 30
11C 238 21 18 24 21 12 12 42 31 2] 15 43 | 25| 85 | 2] 25 28 17 13051315 19
Notes:

5 All NCD: Aggregate ranks derived from net concordance-discordance participant ranks. 6. All W8: Aggregate ranks based on weighted sunmation participant ranks.

TABLE 6.14 COMPARISON OF RANKINGS BY MCA METHOD

1. NCD: net concordance-discordance. 2. WS: weighted sunuation. 3, original ranks are listed first for a participant. 4. Mixed: Aggregate ranks based on original panticipant ranks.




Upon further examination, the different means that the WS and NCD methods deal with ted criteria values
was identified as a major source of these discrepancies. The NCD method is based on pair-wise comparison
of alternauves and produces ranks based on the extent to which an altemative is preferred over all other
alternauves (concordance) and the degree to which other altemauves or, in this case, sites dominate it
(discordance). In the concordance stage, the alternative with the highest normalised score for a given
criterion receives the value of the criterion weight. If the altematives are tied on that criterion, they both are
awarded Y of the criterion weight in the 7arPlan implementation of the method, as discussed by Massam
(1980, 239). In contrast, the WS method produces an overall uulity score for each alternauve by simply
summing the products of each standardised criterion score and its corresponding weight and does not make

any distuncton for ted scores.

When the normalised criterion scores are examined for each participant with this methodological difference
in mind, the different degrees of method sensitivity across the participant group can be accounted for. As
discussed in the previous section, the effective domains of several criteria were truncated substantially during
the score normalisation process. In the case of the Deputy Director of Planning, there was linle difference
n the normalised data scores of many sites. Hence, the importance of the remaining criteria in determining
the final WS utlity scores was elevated and reflected in the WS rankings. While this problem was most acute
with the Deputy Director of Planning’s criteria set, it was encountered to a lesser extent with the Real Estate

/ Developer and the Director of Environment.

To conclude, 1t should be noted that the ranks in Table 6.14 support Voogd’s (1983, 199) observation that
method effects tend to be more pronounced when higher numbers of criteria are included in the evaluation.
To dlustrate, the Director of Environment and Deputy Director of Planning chose 12 and 11 critena
respectively and had ranks that displayed high method-related deviations compared to those associated with
the CPA Member (5 criteria), Hotel Operator / Developer (5 criteria), and Business Owner (6 critenia). For
the reasons described in the previous paragraph, the Real Estate / Developer (5 criteria) proved to be an

excepuon.

6.5 Summary

The aim of this chapter was to evaluate the suitability of candidate sites relative to the subjective interests
and prionties of the case study participants and, most importantly, to identify which sites would gamer the
most support if developed for tounst accommodation. This was addressed by applying the participants’

criteria sets to two groups of candidate sites with the majority of the chapter being focused on the past hac



analysis of a 33 site subset that was developed from the selections discussed in Chapter 5. Similarities and
differences between the participant’s ranking of the candidate sites were explored in two ways. First,
aggregate rankings of the sites were developed using both the Borda and the Copeland functions and
subsequently presented in both tabular and map format. Second, the degree of association between
participant ranks and between participant and aggregate ranking vectors was examined using Spearman’s

rank correlation coefficient.

Despite the differences in participant objecuves, method choices, and critenia sets, a reasonably strong degree
of consensus was evident for several candidate sites in the southern portion of the West Bay District (Figures
6.13 and 6.14). A similar degree of consensus was apparent with respect to the properties that would be least
desirable for tourist accommodation. However, given the uncertaintes surrounding the influence of MCA
method choice and criteria weights on the evaluations, it was necessary to investigate the sensitivity of the
results to changes in these factors. With one exception, all of the participants’ evaluations displayed relatively
litle sensitvity to varying the MCA method used for their most preferred 8 to 10 sites and also for a similar
number of least preferred sites. A similar pattern was evident when criteria weight sensitivity was examined,
although 1n this instance outcomes did vary noticeably when criteria such as D2TourZone and D2Sand were

subjected to small changes in their weight in combination with restrictive user-specified data bounds.

However, the sites with Borda and Copeland ranks between 1 and 9 in Figures 6.13 and 6.14 either displayed
little sensiuvity to weight and method changes or responded with participant ranks that were more closely
aligned to the aggregate ranks than the onginal ranks were (1e. 11D_31, 11B_67, and 17A 10 in Table 6.13).
With the exception of the two Crystal Harbour properties with less desirable water frontage (ranks of 2.5 in
Figure 6.14), this group of sites could be expected to generate relatively lile conflict among pro-
environment, pro-development, or neutral participants as locations for waterfront hotels / resorts that cater
to international tounsts. These sites offer potental tounsts nearby attractions of shopping, a sandy
beachfront, and other hotels and restaurants along Seven Mile Beach. From an environmental perspective, a
further concentration of tounst accommodation in this area may be preferred over strategies that would
disperse development to undisturbed parts of the District (e.g. Barkers peninsula), given that the subject sites
are generally as far from sensitive ecosystems as is possible. Moreover, since the former sites are already
zoned for tourism uses and have access to the main roadway and associated hard services of Seven Mile

Beach Road, development could proceed in the short-term without major capital expenses being incurred.

Given these considerations and the preference of three participants (Hotel Operator / Developer, Business
Owner, CPA Member - see Table 5.1) for this form of accommodation, the above sites should be viable and
relatively conflict-free locations for medium- to larger-sized beachfront hotels. Four other participants stated

either a preference (Deputy Director of Planning, Director of Environment, National Trust Scientist) for, or



acknowledged the possibility (Business Owner) of, promoting a lower-density form of tounst
accommodation that would cater to tourists who value access to natural phenomena (e.g. reefs and wetlands)
more than an abundance of nearby human-built attractions. This type of ecological- or culturally-centred
tourism could not be located feasibly in the Seven Mile Beach comdor, given the nature of its existing
development and associated land costs. However, the properties between Conch Point and the Villas
Papagallo were identified by several participants during the site selection stage as promusing candidates for
lower-density forms of accommodation. These preferences were reflected in the moderately high to high
participant-specific (Business Owner, (PA Member, Hotel Operator / Developer) and aggregate ranks
assigned to several sites in this vicinity and, in particular, those labelled with the ranks of 10, 11, and 13 in
Figure 6.14. Nevertheless, even assuming an approprnate scale of development, the National Trust Scientist’s
rankings for these sites indicate that avoiding development-related conflict may be difficult unless detailed
and site-specific environmental impact analyses are conducted to ensure the integnty of sensitive
environmental features and that the pace of land use change is considerably slower than is characteristic in
the southern limits of the District.

Finally, one of the jusufications for investgating the use of MP-SDSS as a mechanism to improve land use
and, by extension, tourism planning is a desire to be able to develop compromise or consensus-based
strategies in a umely manner. This chapter has demonstrated a methodology for incorporating the subjective
prionties of a diverse participant group into the site evaluation process and producing, in relatively short
order, a consensual foundation on which the detailed staging of land conversion for tourist accommodation
can be based. Some support for this type of flexible, exploratory, and efficient method of aiding the
formulation of development strategies has been provided by development initiatives that have taken place
since the field research was conducted. In particular, a 325 room hotel (the Sovereign) has been constructed
on the parcel that received the highest Borda and Copeland ranks, while the Hyatt Regency facilities have
been extended across the road to Seven Mile Beach on previously-developed parcels to provide an additional

53 rooms of beachfront accommodation.

The following chapter concludes the thesis by assessing the extent to which its objectives have been satisfied.
Moreover, the main contributions are summarised by way of a synopsis of the research findings. Directions
are stated for future research into the use of MP-SDSS for land and tourism-related planning in general and
in SIS in particular.



Chapter Seven

CONCLUSIONS

The primary goal of this thesis, as described in Chapter One, was to develop and implement a GIS-based
approach to assist the decision making process for strategic tounsmrrelated land development in SIS.
Several subsidiary goals were also stated in the introduction. In addition to reviewing the contributions of
the thesis, this chapter provides a synopsis of the main arguments and findings and identifies directions for
furure research. The first section provides a review of the extent to which the thesis objectives are satisfied.
Next, the primary methodological and substantive contributions of the thesis are summarised and known
shortcomings with the research are discussed. Lastly, in light of the thesis results, some suggestions are

offered for future research.

7.1 Thesis Objectives and Summary

The need for spatial decision support tools that are capable of constructing consensual, mult-participant
land development strategies flow from both the charactenstics of these decision problems and the
limitations of commercial GIS. The former are often complex, non-rouune, and pluralisuc problems that
cross disciplinary, organisational, and spatial domains. Since conflict between interests and objectives is not
unusual, decision making is judged as often by the calibre of its process as the validity of its outcomes. While
commercial GIS do provide important capabilities for examining the spaual implications of a given decision
path, their inadequacies in terms of representing the priorities and viewpoints of multple decision-makers

across muluple criteria has constrained their usefulness in this context.

Several research objectives that arise from both the genenc spatial decision support problem and from the
specific applied task of idenufying and evaluating potential tounst sites in SIS gave impetus to this thesis.

These objectives, as stated in Chapter One, are:

L. o idenufy the key decision support needs that are inherent to strategic land use and
development planning in general and specifically in SIS;

to conceptualise the nexus of land use and tourism planning in SIS;

to develop a methodology, appropnate to the conditions in and needs of SIS, that incorporates
multi-participant and multi-critenia decision support tools into the strategic level of land use and
tourism planning and that operationalises the land use and tounism planning nes
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4. to design and develop a protorype MP-SDSS that penmts individuals or groups with diverse
interests and objectives to construct alternative “scenarios™ or development futures for an area,
with specific emphasis on idenufying and evaluating candidate locations for tounsm
development;

5. to apply the prototype MP-SDSS 1o a tounsm plannmg case study in a Canbbean SIS with the
aim of using it to idenufy consensual sites for staging tounsm land use conversions based on
the site selections and evaluations of a representative and differentiated sample of participants;

6. to conduct a past hoc assessment of the appropriateness of the methodologies used, the design of
the prototype MP-SDSS, and to examine possible extensions and improvements to both based
on the case study findings.

These objectives have been sausfied in the following manner. First, several generic decision support needs
were identified as being intrinsic to strategic land use planning. These needs include: a) an integrauve
framework that permits the analysis and visualisation of large volumes of thematically-diverse, and spatially-
referenced, data, b) flexable problem-solving environments that accommodate a multi-pass decision process
in which problem definitions and resolution alternatives can be refined and redefined as necessary in an
expeditious manner, c) mechanisms to represent different interpretations of planning issues in the processes
of plan generation and evaluation and to identify areas of potential consensus and conflict among multiple
interests, and d), creation of user-friendly and problem-specific information tools that support the decision

making processes of users with diverse interests, computer skills, and planning objectives.

The need for strategic land use planning is heightened in SIS given the susceptibility of their economic,
environmental, and social structures to disturbance through inappropriate development. However, strategic
planning acuvities are frequently constrained within SIS by scarce financial, human, technological, and data
resources and immediate concerns relating to development control Decision support systems intended for
this context, therefore, must be designed with these constraints i mind and must also be targeted at the
types of planning decisions that can affect land use patterns most significantly. The TaePlan tool developed

to facilitate the analysis in this thesis was designed, precisely, with these objectives in mind.

The second thesis objective focused on the nexus of strategic land use planning and tourism planning in SIS.
The allocauon of scarce land resources to tourism development is one of the more strategically important,
and potentially conflict-laden, land use issues encountered in SIS. Conflict anses often after development
has surpassed a critical threshold and local residents begin to see tourism as a comparative threat to their
quality-of-life rather than a comparauve advantage. The ntersection between tounism and other activities
was conceptualised in Chapter Two in the following manner. First, the interdependencies between tourism
planning and general land use planning in SIS were described with particular attention directed to the
localised impacts of tourismr-related development and the catalytic effect that it can have on subsequent land

conversions. Second, based on the general relationships between accommodation type, tourist type, and



tounsm impacts, the importance of locating tourist accommodation appropriately was highlighted. Third, it
was suggested that the land use planning system provides a structure for: a) exerting some measure of
control over tourismrrelated impacts and long-term resource utihsation, b) assessing the trade-offs between
competing visions and reducing conflict within and beyond the sector, and c) integrating tourist planning,
and hence tourism development, into the broader societal planning efforts. The thesis has contributed in
this regard as there is little discussion in the literature that centralises tounsm development in SIS within the
general land use planning nexus.

The third research objective concemed developing a methodology that would meet the decision support
needs of SIS and operationalise the land use and tourism planning nexus. This objective was satsfied in part
by articulaung the potential roles of a MP-SDSS in three generic mult-participant decision-making contexts
common to both tounsm planning and strategic land use planning. Next, general design principles and
functional requirements based on local conditions for technology use in SIS were outlined. Based on these
design parameters, a methodology was developed for operationalising the land use and tounism planning

nexus through the multi-participant construction and evaluation of tourism accommodation scenarios.

The fourth objective centred on designing and programming a prototype MP-SDSS that provides individuals
or groups user-friendly capabilities for constructing and evaluating alternative development futures for an
area of interest. TanPlan 15 based on a tight-coupling of selected GIS, MCA, and group management
funcuonality. Particular antention was given to the operational details underying the tool’s scenario-based
site selection and MCA evaluation decision aids. The first assistant permits one or more stakeholders to
idenufy candidate sites for tourist accommodation based on their own objectives and selection criteria. The
second assistant allows several stakeholders to work singularly or collectively to assess the suitability of these
potential sites according to their own preferences and priorities and to also display the extent of conflict and
consensus in these evaluations in map and tabular form. This contribution is especially significant, given the
mnability of commercial GIS to sausfy the needs of MP-SDSS problems.

In order to fulfil the fifth objective, the prototype MP-SDSS was applied to a case study in the West Bay
Distnct of Grand Cayman, B.WI. A small sample of participants with diverse interests in land use and
tourism planning issues used a two-stage process for designating land parcels with the greatest potential for
multi-participant support and evaluating these alternatives according to differentially weighted evaluation
crteria. Data gathered during the field research were applied post hoc to a smaller subset of land parcels that
met more restrictive thresholds of selection consensus and conflict minimisation.  First-order
approximations of consensus and conflict within the group were derived from the participants’ land use
designations. Next, both individual and aggregate rankings were produced for the participant group and

used to highlight which candidate sites could reasonably represent consensual tourism development options.
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The sensiuvity of the participants’ ranking to MCA method and criterion weight changes was examined and
the implicatons of these analyses to the most favoured group-level sites was discussed. The contnibutions
denived from this aspect of the thesis are revealing in regards to the MCA literature as they deal with a
substanually larger companson/decision set than most other research. Moreover, they suggest that the
approach advocated in thesis is indeed feasible to operationalise in developing a mud- to long-range strategic

development plan.

The final research objecuve centres on assessing the appropriateness of the methodologies used in the thesis
and the design of the prototype MP-SDSS design in light of the case study findings. The contnbutions
noted above, along with possible extensions and improvements to them are discussed in the following two

sectons.

7.2 Research Contributions

In sausfying the above objectives, the thesis has made a number of conceptual, methodological and
substantve contributions, noted but not expanded upon in the previous section. An important conceptual
contribution that the thesis makes concems the linkages that were established between types of decision
muaking processes, land use planning issues, and decision support requirements. More specifically, the need
for multi-parucipant spatial decision support tools that support strategic land resources management was
justified by relating the characteristics of these decision problems and contexts to the interactionist mode of
progressing through Simon’s (1976, 40-41) intelligence, design, and choice stages of decision making. There
are comparatively few other instances in the literature that bridge the connection between information

processing and land resource management.

To date, the application of spatial information technology to land-related issues in developing countries has
been confined almost exclusively to data processing functions, such as maintaining cadastral or land parcel
records and hard copy map generation. This observation applies 1o a lesser degree in many GIS installations
in developed nauons as well The single user perspective inherent to commercial GIS is not problematic
when these systems are confined to the “value-free” operational tasks, however it proves to be a significant
constraint when poorlystructured, multi-party strategic decision problems are encountered (Goodchild,
1995, 36).

The thesis has made a number of methodological contributions that address this shortcoming. Moreover, it
has shown a way forward to overcome, possibly, several other bamers to using spaual information
technology explicitly to assist strategic-level decision making. First, the prototype decision support tool,
TaoPlan, that was developed to facilitate the thesis research represents one of a relatively few examples of
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MCA procedures tughtly coupled with an easy-to-use GIS framework This allows expert and non-expert
computer users alike to make use of the spatial relationships between geographic features in their site
selection processes, to derive evaluation criteria based on these relationships (e.g. adjacency and proximity),

and to visualise the results in map and tabular form.

Second, no commercial GIS product currently available supports mult-participant decision making to any
meaningful degree despite the need for these capabilities when dealing with complex and multi-dimensional
decision problems. The few examples found in the literature of linking commercial GIS and MCA products
(Jankowski et al, 1997) or adding custom programmed MCA routines to expensive general-purpose GIS (e.g
the use of ARC/INFO by Lin et al, 1997 and Carver 1991) either do not provide the same complement of
multi-participant facilities or are less appropriate for the SIS context due to the financial and human resource
demands inherent to these systems. Hence, the scenano-based, mulu-partcipant support that 7aePlan
provides represents a significant contnbution to the GIS literature and its potenual application to land

resource decision problems.

Third, TarPlan demonstrates that multi-participant support based on an integraton of GIS and MCA can
be provided in a framework that is sufficiently flexible to accommodate the diversity of objectives, skills,
problemrsolving approaches, and decision contexts (e.g. adversarial versus consensual, homogeneous group
versus heterogeneous groups, etc.) that are charactenisuc to strategic decision making processes. These
decision support capabilities are provided in a manner that recognises explicitly through multiple, and often
redundant, pathways to required functionality. In part, this is an issue of user-interface design. More
signuficantly, the MCA assistant provides participants with multiple methods to accomplish a given task such
as establishing cntena weights (e.g. seven point method versus pair-wise companson) or combining criterion
scores and weights to produce rankings (e.g. WS, NCD, and subtractive summation method). Few examples

can be found in the literature of spatial decision support tools with these charactenisucs.

Fourth, the thesis fills a void in the GIS literature by demonstrating one of several proposed methods for
integrating a MP-SDSS, such as 7anPlan, into the process of strategic land use planning. The case study
llustrates how a planner, charged both with crafting mid- to long-range strategic plans and applying
development allowances in accordance with these plans, could use this approach to solicit input from
stakeholders with diverse and even conflicting interests while ensuring their anonymity. Face-to-face group
problem structuring is also supported within the TanPlan design, although this capability was not utlised in
the case study for the reasons discussed in Chapters Two and Three. In either type of decision context, the
tool allows the output of individual site selection or evaluation scenarios to be coalesced and measures of

group-wide consensus (or conflict) to be calculated and displayed in map and tabular form.
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Fifth, few examples of GIS use can be found in the tounsm literature, particularly with respect to tourism
planning in SIS. This may be due in part to the composite nature of the sector, the lack of organisational
and funcuonal linkages within government departments and minsstries, and planning efforts that emphasise
promotion and product development over proactive mitigation of social and environmental impacts. Hence,
this thesis provides a flexible and effective methodology for using spatial decision support tools to help
integrate strategic-level tourism and land use planning in SIS. This represents more, however, than simply
finding ‘another use for GIS technology’ as it advances both the technology as well as its usefulness in the
planning process.

The approach developed in this thesis provides a flexible, yet structured, method for identifying a set of
tourist accomumnodation sites that, at least, have the potental to minimise the amount of conflict within a
diverse partucipant group. These results can then be subjected to ngorous sensiuvity analysis as
demonstrated in the case study. While these capabilites are particularly important in SIS tournism planning
case, they clearly are also highly relevant to other conflict-laden problem domains. The approach used in the
thesis therefore offers possibilities for other application areas beyond the tourism development problem in

SIS.

Sixth, in contrast to most other examples of linked or integrated GIS and MCA functionality, the design of
TaaPlan’s site selection and evaluation components uses land parcels as its fundamental unit of spatial data.
While this approach can require more development altematives to be considered, it can offer several
advantages over methodologies that rely on more aggregate data. These advantages include: a) explicit
acknowledgement of the fragmented and interdependent nature of land ownership and land use acuviues, b)
potenual access to a host of property-level data sets, c) decision process credibility based on a recognition
that most land-related decisions relate directly or indirectly to the parcel fabric, and d) leveraging existing
spatial data mvestments by providing a new end-user community for expensive cadastral databases.
Demonstrating that GIS and MCA funcuonality can be applied successfully in an integrated framework to
comparauvely large numbers of altematives represents another significant contribution of this research as it
addresses the fundamental reality that many land use decision issues involve large numbers of land parcels
and interests in the uses of these lands. This demonstration may provide an impetus for applying MCA
methods to the more frequenty-occurring site-by-site evaluation problems in addition to the more

conventional approach of evaluatung considerably fewer aggregated plans.

A related contribution concems the sensitivity analysis results from the case study. In particular, the output
from these tests illustrated that the collective rankings produced for the large number of sites were relatively
stable despite differences in the participants’ choices concerning MCA method, criteria weighting
procedures, and criteria choices. This represents a parucularly significant contribution to the GIS and MCA

208



literature as it illustrates the feasibility of integrating rmultiple MCA methods within a spaual information
framework and applying this functionality to large numbers of decision alternatives.

Collectively, these contributions suggest that a tool like TaePlan potentially has an imporant role in strategic
planning in SIS. However, there are several areas where the methodology could be improved upon. For
example, while mapping evaluation results does allow the spatial dimensions of conflict and consensus to be
visualised, it can be difficult to interpret mapped ranks in areas where the parcel fabnc is dense. Removing
the boundaries between parcels of the same ranking class would aid this situation as could efforts to hude
parcel boundaries for lands that are not included in the evaluation. Similarly, improvements are required to

the tabular output from the evaluation procedures for it to be suitable for use in public decision making.

One shortcoming of TawPlan that was highlighted in Chapter Six is the need for a more complete and
sophisticated complement of functional forms for critena normalisation. Further, additional refinement of
the user interface in the T7anPlan tool is required to provide more guidance to users who are unfamiliar with
the procedures embedded in the tool This imitation is especially relevant in terms of establishing data
ranges for the criterion normualisation process and for interpreting the outputs of sensitivity analysis
procedures. At a more general level, the need for additional user guidance reduces somewhat the potential
for using the tool in the absence of a technically skilled moderator.

In addition, the mulu-parucipant procedures embedded in 7aoPlan for site selecuon and evaluation are
limited purposely to a maximum of ten parucipants (re. individuals or group representatives) within a given
scenario. This i1s an acceptable limitaion for many strategic decision making contexts, but i is not
appropnate for situations where this comparatively small number of representative participants or coalitions
canniot be identified easily. Hence, an interesting and insightful extension of the research presented in the
thesis would be to apply the tool to a problem context in which there are fewer choice altemnatives and
relatively more evaluators than the seven used in the current research. This would also allow greater
attention to be paid to the dynamics of the use of the tool, such as group settings, unguided use and guided

or moderated use.

Finally, although TaePlan makes use of property-level data, s lack of basic spaual data processing
capabilities do not allow participants to create “new” choice altemnatives by either severing or amalgamating
parcels. Although data processing should not be the focus of multi-participant strategic decision making, it
is clear that the parcel fabric does not necessarly remain static over time as land ownership and activities
change. The need for these capabilities was noted in the case study by several participants who wanted to
either assemble several small beachfront parcels to create a site for a large resort (Business Owner, Hotel
Operator / Developer) or subdivide a large parcel into poruons with developable and protected status
(National Trust Scientist, Deputy Director of Planning).
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7.3 Directions for Future Research

The preceding section outlined the contributions that the thesis has made to the fields of spatal decision
support, SIS tounsm planning, and land use planning in general and identified some areas for future work
However, further efforts are required in a number of areas to extend both the approach and the substance of
the research in the thesis. For example, the financial, human, and spatial data constraints on information
technology use in the Cayman Islands are much less restnictive than is typical in most SIS. For this reason, 1t
is desirable for the approach developed in the thesis to be subjected to additional field analysis in other SIS
contexts, where there is relatively less source GIS data to draw upon and the human resource base is more
restrictive. Additional field research is also required in order to test the methodology within different group
decision making environments (e.g. a homogeneous decision making context such as the Cayman Islands
Nauonal Trust) and to compare the usefulness of the methodology in situations where inter-personal
commurnication between partcipants is allowed. Further, the case study research was purposely generalised
in some respects. As mentoned in the previous section, participants were restricted from assembling or
sevening land parcels as needed. Moreover, they were required to identify and evaluate tourism sites without

being able to differenuate between the suitability of these sites for different types of accommodation types.

It is not problematic from a technical perspective to address the need for minimal capabilities for spatial data
ediung in a MP-SDSS, however this functionality should be packaged carefully to ensure that the focus of
the 7anPlan tool continues to be on decision suppor, rather than data processing. The issue of evaluating
site suitability for several related uses, such as different types of tourst accommodation, has potential as an
area of future research acuvity. For example, Arentze et al (1996a) describe a site selection methodology
where destred site charactensucs for a given land use are assembled as profiles and are used as the basis for
allocating land to competing different uses. Similarly, (layton and Waters (1999) describe a spatial decision
support tool that uses case-based reasorung to help decision makers to resolve new decision problems by
retrieving and relating non-quantfiable informauon from similar problems in the past. By combining
methodologies such as these within a MP-SDSS, the capability of such a tool for examining conflict in
participants’ assessments of the suitability of sites for different land uses (e.g. large resorts, condominiums,

guest houses, etc.) could be enhanced considerably-

One area of research that clearly needs further attention is that of actually implementing a MP-SDSS in a SIS
with the knowledge that the tool will be used in the strategic land use planning process. Although a
significant body of research has been constructed conceming GIS implementation in organisations, the
previous chapters have demonstrated that MP-SDSS can have considerably different roles in the planning

process. Implementation issues are particularly compounded in developing countries as source data are



often limited and human resource development levels are frequently lower than in economically advanced

countnes.

Finally, additional research should also be directed at continuing to improve the usefulness of SDSS to
higher-level users who are required to resolve complex and semi-structured strategic land use decision
problems. The approach developed in this thesis addresses some of the central factors that have inhibited
the applicability of GIS technology for strategic land-related decision making. However, one shortcoming of
spatial information systems like 7awPlan as decision making aids is their reliance on Boolean logic for
constructing both aunbute- and distance-based queries. Incorporating fuzzy set operators in the site
selection process and in the procedures for derving spatally-based evaluation critena would allow
participants to recogmse the inherent imprecision of many phenomena (e.g. wetland boundanes) and
cognitive constructs (e.g. “near”, “far”, smull, “large™) in their decision making (Stefanakis et al, 1999;
Molenaar, 1998; Burrough, 1996; Wang and Hall, 1996).

Finally, this thesis has asserted that the particular historical, geographic, political and economic contexts of
many SIS muke their land and societies especially vulnerable to uncoordinated and organic patterns of land
use. With the long term objective in mind of improving the viability of these nations and reducing the threat
from rapid and not necessanly consensual land use change, it is hoped that the research presented here can
play some small role. Further research in this area and those suggested above will provide a clearer
understanding of how formal decision support methods can assist in the construction of broadly-considered

and widelysupported strategies for utilisation of their scarce land resources.
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