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Abstract 

Str.1tegic land use issues are t)picallycomplex and non-routine decision problems that require consideration 

of se\·er.tl, and often conflicting, \-iev;.points, objectives and possible solution strategies. Although GIS can 

prm-ide important capabilities for manipulating and displa}ing spatial data, they lack the capabilities required 

to assist multiple decision makers to craft consensual land development strategies. Interest has grov;.n in 

recent :~ars in addressing this shortcoming by coupling GIS with the subjective evaluation and multi­

participant capabilities of multi-criteria analysis (MC\) techniques. 

This thesis presents a methodology based on integrating selected GIS and MCA functionality v;.ithin a Spatial 

Decision Support System (SDSS) that is designed for land use and tourism planning in small island states 

(SIS). Tourism has become an increasingly important economic acti,.,-ity in many tropical SIS that, in the 

absence of careful and v;.idelya-considered planning, can contribute to uncoordinated and conflict-laden 

p.merns of land use and resource utilisation. Based on a conceptualisation of the linkages between land use 

planning and tourism planning in SIS, a multi-participant SDSS is developed for the task of identif 1mg 

potential locations for tmmst accommodation and e\·aluating the suitability of these sites according to 

differentiilly weighted evaluation criteria. A small sample of participants v;.ith diverse interests in land use 

and tourism planning issues apply this tool to a specific case study in West Bay District of Grand Ci:man, 

British \'(Test Indies. The results of the case study and pat hoc e).."tensions of this research are presented v;.ith 

panicular anention given to the degree of consensus in the participants' site rankings and the robustness of 

L~e results relative to changes in criteria weights and MC\. method. Several suggestions for future research 

are offered based on the case study findings. 
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Chapter One 

INTRODUCTION 

Geographic Information S1stems (GIS) are routinely used as tools for orgarusmg, manipulating, and 

displaying spatial data peninent to many local and regional planning activities. The substantial human, 

technical, and financial investments that these s1stems demand is justified most frequently v.ith reference to 

improved access to critical data, greater efficiency in performing both standard and specialised usks, and 

enhanced analytical capabilities. G:>llectively, these benefits are assumed or assened to le-ad to improved 

decision-making capacityv.ithin the planning arena. 

E:-..-perience to date suggests that the contributions of commercial GIS to the strategic level of decision­

making appear to be modest, relative to their costs in t.lllk!, commitment and capital outlay. However, recent 

advances in the technology suggest that greater modularization of sofovare and advancements in ease-of-use 

\"'I.ill allow returns on investment to be realised more e::-q,editiously and v.-ith greater end-use utility. In 

response to the difficulties that many non-e.'\.-pen computer users have experienced in operating monolithic 

GIS software packages, customised spatial decision support s1stems (SDSS) have been developed to provide 

easy-to-use spacial analysis and information management capabilities suitable for specialised problem 

come:-..'ts or domains. As their name suggests, these s1stems are designed to support decision-makers in 

applying computer information processing capabilities in concert with their ov.n judgement to the resolution 

of difficult problems . 

.-\ major weal--J1ess of almost all GIS and SDSS development to date has been the f cx:us on supponing a 

single decision-miking perspective. Strategic-level planning issues are typically complex, poorly-defined, and 

inrnh·e a number of individuals or groups of varying authority and viev.points in the decision-making 

process. G:>nsequently, resolution of these issues invoh·es exploration and e-..-aluation of several, often 

conflicting, possible solution strategies in light of multiple objectives and multiple perspectives. 

Tius thesis describes the development and application of a GIS-based multi-participant approach to 

str.negic-level pbnning decision making. The technical and substantive aspects of this approach focus upon 

the construction of a multi-participant spatial decision suppon system (MP-SDSS) that integrates selected 

GIS functionality \"'I.1th multi-criteria anal)sis (MCA) methods to allow planning participants to identify 

feasible sites for specific land use activities and to evaluate the suitability of these alternatives according to 

di...-erse, and inherently subjective, judgement criteria. 
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The approach to multi-panicipant decision-making (MPDM) is examined ·with respect to a panicularly 

challenging problem domain, namely, strategic-level land use and tourism development planning in tropical 

small island states (SIS) characteristic of the Cuibbean region and the Pacific and the Indian O:eans. 

International tourism has become, especially in the jet age, an increasingly vital component of the economies 

of many of these nations. How·ever, the impacts of tourism development can also have significant and often 

deleterious implications for host populations, the natural environment, and land use and activity panems. 

~!any of these impacts are highly localised and give rise to conflict benveen and \'\ithin different interests in 

insular and, r:pically, post-colonial societies. It is argued in this thesis that careful and broadly-considered 

strategic pbnning strategies can reduce, if not eliminate, conflict over land development and contribute to 

the v:ell-being of the host population, natural systems, and the tourism sector alike. Further, it is suggested 

that the ~!P-SDSS approach discussed in the following chapters provides a mechanism for e::-..-ploring 

potential conflicts in a proactive manner and for generating consensual or compromise-based development 

strategies that allow varied participants to aniculate their O"-TI development visions for land use in their 

COUOUY. 

1. 1 Rationale for the Thesis 

A broad range of information technology applications have been developed to address land use planning 

issues such as de\·elopment pennit tracking, population projections, site design, and transponation 

rr1.1nagernent, among others (Mat,,cruire and Dangermond, 1991). Similarly, various aspects of the tourism 

sector employ in.formation s1stems to set airline schedules, manage tours, forecast visitor .irrival numbers, 

.md so on (Poon, 1993). 1bis thesis focuses specifically on the application of s;utial information technology, 

·which is designed to manipulate and display geographically-referenced data, to the intersection of strategic 

land use pl.mning and land use-related tourism pbnning activities. Hence, the thesis does not directly 

ex.unine planning practices or institutional arrangements for land management in SIS, nor does it deal "'ith 

elements oi tourism planning such as promotional/ marketing strategies or tourist facilit:·/ site design. 

ImteJ.d, tourism is regarded as one component of the broader land use s1stem that imposes differential costs 

.md benefits on its natural and human surroundings, while also being affected by complementary and 

conflicting land uses and activities. The SIS come::-..,: warrants panicular anention since the differential 

combinations oi a small population base, few \·iable economic alternatives, fragile ecos1stem, restricted 

developable land area, and frequent concentration of tourism development along beachfroms or near air and 

cruise ship gatewa1s, tend to amplify the general impacts of land use planning and development. 

The abilit:· of Governments to use strategic land use planning to direct and cerordinate the location of 

different t1pes of tourism developments relative to required infrastructure, attractions, and complementary 
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Lmd uses allows potential conflicts to be identified and possible solution strategies to be crafted prior to 

development occurring rather than EX pat-facto (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 gro~ing recognition in 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 pri,r.ue finm in most SIS, it is the public planning 

process th.it pro\;des the framework for regulating these decisions and mediating between contradictory 

land use proposals. 

The str.itcgic planning decisions relevant to this thesis revolve primarily around issues of form (what t}pe(s) 

of development should be considered for the area(s) under study?), location (where should different t}pes of 

tourism Lmd uses be sited?), and, to a lesser ex"tent, time {v.--hat locations should be developed before 

others?). These issues are interrelated, not always easily:-defined, and are often fraught \\.ith consider.ible 

W1ccnainties. To consider these issues properly, three needs are apparent. 

First, broJ.d participation is required in the strategic land use decision-making process if possible conflicts 

md opportunities are to be identified pro-actively. Representatives of various Government agencies, Non 

Gm·emment Organisations (NGO), pri'--.ite sector finns, and members of the local population each have 

speci.iliscd ex-pertise 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 merits of multiple, 

sometimes conflicting, "visions" of the future. 

Second, ex"tensive and diverse databases pertaining to this broad spectrum of interests are required to 

f.icilit.ite the progressive redefinition and clarification of planning issues, the generation of altemati\·e 

de\·elopment futures, and investigation of the merits of these alternatives. Digital, or machine-readable, 

sp.nial infomution is of particular importance in these processes in order to assess the suitability of different 

.u-eas for specific t}pes of land uses and acti\;ties in a timely manner. 

Third, spatial infonnation tools appropriate to the SIS planning conte:-..'1 are required to facilitate the 

integration, manipulation, analysis, and communication of data rele\-ant to the various planning participants. 

To support effectiw decision-making in the SIS planning process, these tools must be designed expressly for 

use in multi-participant settings. Hence, they must: a) be equally relevant to and usable by indi\;duals v.-ith 

expert and non-e::-..pen computer skills, b) support plurality in decision-making perspectives by permitting 

construction of several feasible development furures for an area, c) support recursive decision-making 

processes ~-hereby problem definitions and solution strategies can be refined progressively, d) provide 

mechanisms to evaluate these alternatives according to the ";ev.-points of different participants, e) investigate 
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tr.ide-off s .ind compatibility ·with the overall land use panem, and f) off er methods to assist in the building of 

consensual or compromise-based development strategies. 

Recognition of the need for multi-participant spatial information s1stems ·with these capabilities is grmving, 

although few examples can be found in the literature of such s1stems for strategic-level land use oriented 

tourism pl.inning, especially in developing countries. I-Icrn:ever, there are several complementary bodies of 

research in a number of related application are-as that this thesis builds upon. For example, a relatively large 

body of applied research has been amassed concerning the use of GIS in land use planning and suitability 

analysis in which geographically-referenced data are utilised to identify feasible sites, routes, or regions for 

specific Lmd uses or activities (see, for example, Davidson et al, 1994; Diamond and Wright, 1988). In 

comparison, few cases can be found in the tourism literature of spatial inf onnation technology use for 

pluming or tourism resource assessment (Bo:tl et al, 1994). MCA methods have been applied frequently to 

the problem of e\·aluating feasible land use strategies according to various aspects of land use planning, 

including instances \\-here tourism activities are of imponance (Malcze\\'Ski et al, 1997; Badini and Giavelli, 

1992; M1ssam, 1991). Until recently; there has been few instances \\-here the capability of GIS to produce 

.. shon lists" of feasible locations for specific land uses based on e::..."tensive data manipulation and 

interrogation has been coupled with the capacity for MO\ techniques to facilitate the subjective evaluation 

of these alternatives. However, as the complementary nature of the strengths and weaknesses of GIS and 

MC-\ has grown to be more ·widely appreciated, more efforts have been made to integrate the two fields of 

rcse.1rch (Janko\\'Ski, 1995; Giaoutzi and Nijkarnp, 1993; Pereira and Duck.stein. 1993; Cuver, 1991). 

Efforts to e::..."tend GIS and SDSS to suppon multi-participant strategic land management .ind planning are 

still embr:unic in their development and are proceeding along several interrelated paths. Some researchers 

h.1ve demonstrated the potential to modify commercial GIS software to accommodate several user 

perspectives (Bro\\n et al, 1994) or to link commercial GIS with MC\ and group consensus maximisation 

techniques (1v!alcze\\'Ski, 1996). Another area of focus is on the technical challenges of facilitating 

coll.iboratiw GIS group work among individuals \\TIO are located at dispersed sites (Jones et al, 1997; 

Armstrong, 1994). Others have dra\\n upon the field of group decision suppon s:stems (GDSS) and 

concentrate on prm;ding spatial decision suppon for group decision-making ";thin a comminee or meeting 

room conte:-.."t Ganko\\'Ski et al, 1997). 

This laner body of research that has evolved into group spatial decision suppon s1stems (GSDSS or SDSS­

G) for meeting room senings is of particular interest since it is tailored for the strategic level of decision­

making. However, while these S)Stems can make useful contributions to some aspects of multi-interest 

decision-making, it is suggested in this thesis that a less centralised approach to decision suppon is more 

appropri.ite to the SIS land use and tourism planning come::..."t. Specifically, an approach for facilitating 



bro..1d-based paruapauon m 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 

.1pplied to a case study of multi-panytourism planning in the C.r~man Islands, British West Indies. 

1.2 Research Issues and Objectives 

Sen~ral g..1ps can be discerned in the literature concemmg spatial decision suppon technology and the 

pr.1ctical application of related tools to strategic land use planning in general and land use and tourism 

planning in SIS in panicular. 1bis thesis seeks to address these research needs by focusing on the 

contributions that multi-panicipant SDSS, based on an integration of GIS and MC\ functionality, can bring 

to the str..1tegic level of land planning and decision-making in SIS. ~ith a specific emphasis on tourism­

reuted 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-nuking in land development planning 

rem.uns limited. In pan, this is due to the commercial GIS industry concentrating developrrent on the 

t.mgible and technology-oriented problems of handling larger quantities of diverse types of data in shoner 

periods of time. \X'hile it is presumed that the benefits of these enhancements ·will "trickle-up" to higher­

b·el decision-makers in the form of higher quality· "products" (e.g. maps, tabular reports, automated 

procedures) .md consequently lead to bener quality· decisions, infonnation specialists ~ith few, if any, 

stmegic decision-making responsibilities appear to the main beneficiaries in practice (Campbell, 1991, 264). 

l.;mil recently, most applications of GIS and SDSS were based on an inadequate appreciation of the nature 

of the str..1tegic-level decision-making process and how infomution technology can, and should, be of 

..1Ssist.mcc. 1bis has been reflected in the frequent assumption that infonnation provided by GIS and SDSS 

.1re value-free "facts" that can be applied logically and consistently by any individuals to clearly-defined 

pLmning probleIUS. Once the potential for data errors is discounted, this assumption is largely val.id for 

procedural planning tasks. However, strategic-level planning probleIUS are rarely clearly-delimited and are 

resolved most of ten by different interests debating the merits of several, selective interpretations of the 

""facts" in light of divergent objectives and preferences. SysteIUS offering integrated MCA and GIS 

f unction.ility can address multiple ,;ewpoints in this decision-building process. Ho"'-ever the literature 

concerning their e~"tension to multi-panicipant planning problems is relatively sparse to date and is oriented 

prirrurily toward technical and design issues. Consequently, relatively little consideration has been given to 

the roles that these systems can fulfil in the strategic planning process, especially "'ith respect to facilitating 

bro..1dly-based panicipation and consensus-building. 
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This shoncoming is compounded for several reasons within the SIS planning conte~"t. First, while GIS 

c.1p.1bilities are becoming more '\\idely known in many SIS, fmancial, technical. data, and human resource 

constraints h,.l\"e limited its diffusion. Where GIS are present, they are often in the form of e.'\."temally-funded 

projects ·with limited mandates or are constrained to functions relating to management of the cadastral, or 

Lind p.irceL fabric. Use of spatial information technology for land use planning in SIS is less frequent and 

almost non-existent for tourism planning. In many instances, this can be tr.iced to planning practices 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 uncenainty concerning the operationalisation of linkages between land use 

planning and tourism planning. The importance of these linkages has been noted in the tourism liter.m.1.re 

for some time in recognition of the fact that tourism-related land uses and activities cannot be planned 

adequately in isolation of their dependencies on, and competition with, other human activities and natural 

processes (\Vilkinson, 1997a, 211; Green, 1995, 93; Gunn, 1994, 361). For example, strong relationships can 

be seen between the t}pes and amounts of tourist accommodation that are available in a locale, the £:pes of 

tourists that these facilities aruact, and the impacts that are incurred by proximate ecosystems, built 

em-ironments, socio-economic conditions and local cultures (WalL 1993a, 52). Since the land use planning 

process can be used to regulate the construction of tourist accommodation, subject to private investment 

decisions and political influences, it can play a key role in ensuring the tourism development is appropriate to 

the local resource base. 

Despite the heightened need to ensure compatibility between development and resources in SIS, the co­

ordin.1tion md integration of land use planning and sectoral planning efforts are often inadequate (Galema, 

1994, 249). For tourism to be successful in a SIS destination 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 (Brohrnan, 1996, 61). 

This is particul.irly imponant at the community planning scale ·where the impacts of planning decisions and 

the interrelationships between different sectors and activities are made apparent. Participation that ex"tends 

beyond rru::rely informing residents of decisions that have already been taken, to permit a variety of 

participJ.Dts to contribute to the creation and evaluation of alternative str.1teg1es may help ensure the 

economic and social viability of the tourism sector. 

It is suggested that the protot}pe MP-SDSS developed in this thesis contributes toward satisfying the above 

research needs by providing: a) a mechanism for facilitating broadly-based panicipation in strategic-level 

planning, b) a practical linkage between tourism and land use planning processes and, c) methodological and 

technical structures appropriate to operationalising rnulti-panicipant spatial decision suppon in SIS. Three 
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.ispects 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 tourism development, and 

multi-participant evaluation of these alternatives. 

The thesis has several research objectives that relate to the development of this S}~tem, its underlying 

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

1. 

.., 

3. 

4. 

5. 

6. 

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

to conceptwlise the ne:,nIS of land use and tourism planning in SIS; 

to develop a methodology, appropriate to conditions in and needs of SIS, that incorporates 
multi-participant decision suppon tools into the strategic level of land use and tourism planning 
and that operationalises the land use and tourism phmning nexus; 

to design and develop a protot)pe MP-SDSS that permits individuals or groups \'1.-ith diverse 
interests and objectives to construct alternative "scenarios" or development futures for an area, 
with specific emphasis on identifying and evaluating candidate locations for tourism 
development; 

to apply the protot}pe MP-SDSS to a tourism planning case study in a Gribbean SIS with the 
aim of using it to identify consensual sites for staging tourism land use conversions based on 
the site selections and evaluations of a representative and differentiated sample of panicipants; 

to conduct a pat lxr assessment of the appropriateness of the methodologies used, the design of 
the protot)pe, and to examine possible e:-.."tensions and improvements to both based on the case 
study findings. 

In the process of satisfying these objectives, it is anticipated that the thesis \\ill make several contributions 

th.n .ire relevant to the research needs discussed above. In teffilS of the .ipplication conte:-.."t, the significance 

of tourism to the economies of many SIS and the lack of control that some destinations have m·er the pace, 

fom1, and impacts of tourism development indicate that enhancing planning and decision-making capacity in 

SIS is of p.iramoum importance. Prm-iding methods where planning participants \\-ith diverse backgrounds, 

interests. objectives, and e:-..-penise can design and compare different development strategies increases the 

likelihood that the tourism development path of a country \\ill be selected purposefully and \\-ith a 

reasonable degree of certainty concerning the .ireas of conflict. In this come:-.."t, a further underlying goal of 

this thesis is to leverage existing investments in GIS by prm-iding an approach for utilising existing spatial 

infomution in higher-level decision-making. This is especially significant in the SIS context given the 

substanti.tl e:-..-penditures that many Governments are committing to GIS implementation. It is also relevant 

to installations in developed nations. Similarly, it is anticipated that the methodology emplo1ed to couple 

sp.1tial infomution technology and MCA methods and the appro.1ch used to manage the panicipation of 

multiple sy,tem users \\ill be of value in both the SIS environment and in more general senings. Finally, the 

thesis pro"-ides a practical illustration of ho~- decision support methods and spatial infonnation technology 
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can be applied to tourism plaooiog and consequently bolsters a weak area in the tourism and GIS/SDSS 

liter.1ture. 

1.3 Thesis Structure 

The thesis comprises seven chapters. Follo\'1.-ing this introductory chapter, the conceptual and theoretical 

found.1tions for the thesis are built in Chapter Two. The imponance of land use planning in alleviating 

market failure and land-related conflicts is revie'\'1.-ed with specific reference to its interrelationships with 

tourism planning in Gribbean SIS. ParticuLu- anention is directed at the pluralistic and ill-structured nature 

of strategic Lmd use and tourism planning issues, such as identif1ing and evaluating competing locations for 

a gi,.·en land use activity. The contributions that GIS-based technology and MCA methods can make, 

individuall:· and collectively, to the resolution of these decision problems are described and their 

shortcomings in supporting consensus- or compromise-building among individuals and groups with diverse 

interests are identified. An approach to incorporating a multi-participant spatial decision suppon S}'Stem 

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

Cbapter Three focuses oo 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 infonnation technology use in SIS. Ne:,,."t, a set of design principles pertinent to the SIS planning 

and infomution technology conte:-."t is introduced. These principles, in concert ·with the discussion in 

Cbapter Two, form a base from which the functional requirements of a MP-SDSS for the SIS land use and 

tourism pLmning environment are examined. The chapter concludes with a discussion of the architecture 

.10d function.tlity of TanPlan, a MP-SDSS that was designed and implemented for problem e:-.ploration, site 

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

Oupter Four concentrates upon the case study of West Bay District of Grand Ci1man, G 1rnan Islands, 

British \\?est Indies (BWI), in which the TanPlan decision suppon tool is utilised. The evolving conte:-."t for 

str.negic l.md use and tourism planning in the case study area is described with reference to the recent 

gwwth of international tourism on Grand G 1man, the effects that this growth has had on land use change, 

.md 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 

District. 

Cbapter Five presents the methodology and findings for the first stage of the case study research. The 

research participants described in Cbapter Four apply the TanPlan decision support tool to the task of 
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identifying potential sites for future tourist accommodation in West Bay District. Preliminary indications of 

consensus and conflict among the panicipant's tourism development scenarios are developed. 

The second stage of the case study rese-arch is examined in Cbapter Six. Two subsets of candidate tourist 

.iccommodation sites, derived using the consensus and conflict indicators discussed in Oiapter Five, are 

e\·aluated using the MCA component of TanPlan vvith the aim of identif·ying sites that would be most 

widdy-supported by the participant group as locations of future tourist accommodation. The panicipants' 

site rmkings are examined both individually and collectively, with panicular anention being gis.·en to the 

sensitivity of their rankings to changes in criteria ·weights and to their choice of MCA method. 

Oiaptcr Seven concludes the thesis by revisiting the main objectives and arguments and evaluating their 

ver.icity in light of the field rese-.irch findings. The contributions of the thesis to the conceptual and applied 

knowledge bases of multi-participant spatial decision support S)~tems, small-island tourism planning, and the 

more general land use planning problem are stated and suggestions are provided for future e.."aensions to the 

rese.:m:h. 
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Chapter Two 

CONCEPTUALISING THE USE OF SPATIAL DEOSION SUPPORT TCX)LS 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 

conflicts, 2) the land and tourism planning nexus in Small Island States (SIS), '\\ith a panicular focus on the 

Cuibbean region, 3) spatial decision suppon tools and their uses in planning, and 4) multi-panicipant spatial 

decision suppon tools and strategic tourism-related land use planning in SIS. Follo'\\ing the conte.'\.wal 

discussion in Section 2.1, the use of GIS and MCA for decision suppon in land use and tourism planning is 

examined in Section 22. The ne:x"t section e:x-pands upon this by revie'\\ing Ct.UTent decision suppon rese-arch 

that is targeted at multiple participants or group environments. A multi-participant spatial decision suppon 

approJ.ch that is appropriate to the task of strategic tourism-related land use planning in SIS is then 

presented and discussed. 

2.1 Land Use Planning and the Management of Land Related Conflicts 

:!. I. I The Rationale for Land Use Planning and the Narure 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 activity of planning could be described in most 

western nJ.tions as the creative and aesthetic an of designing the built environment. Planning '\\-as seen to be 

primarily .1 private sector activity employing individuals v;.ith an:hiteL-rural, engineering or landscape design 

backgrounds (Hague, 1991, 297). In the post-World War II period, this ,.;e'\\point was replaced by a largely 

rational-comprehensive perspective that ponrays planning as a procedural and goal-oriented activity rooted 

in the application of scientific techniques to public policy-making (Poulton, 1991, 230; Faludi, 1973, 1). 

Public policy-making is, in turn, utilised as a tool for consciously intervening in land development and other 

processes v;.ith 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 

pans of the western world to employ planning professionals directly to ameliorate conflicts between 

individual lando'\\ners and between lando'\\ners and society as a whole. This transformed planning from an 
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.ictivity centred on designing urban fonn, to one largdy based on adminisu-.uive or technocratic roles geared 

wward providing advice to decision makers \"1.-ithin Government. It also institutionalised planning \"1.-ithin 

Government and, through the forces of bureaucratisation and politicisation, caused the .ictivity of planning 

in the public sector to be subsu.rred \\-ithin the \\-ider process of Government {Beauregard, 1986, 173). 

Batty (1993, 58-59) describes the planning process as being comprised of two related but distinct sets of 

.ictivities. The first of these is a .. process of highly fonnalised strategic planning based on an e:x"Plicit process 

of r.itional decision making which is conducted on a 0cle of months or )ears". Building on the work of 

Simon (1976, 40--H), this perspective views medium- to long-range strategic planning activity as a step\\-ise 

progression through the stages of problem identification, goal .ind objective setting, ;i comprehensive se-.irch 

for alternatives or solutions, and concludes \\-ith the selection of the optimal solution as indicated by the 

gathered information (Webster, 1993, 711). 

Figure .2.1 illustr.ites that this is not usually an entirely linear progression but is characterised by multiple 

recursive feedback loops as problem definitions, goals and objectives, and evaluation criteria are refined and 

preceding steps in the process are repeated until an alternative is selected and implemented. After 

irrplement.ition, monitoring procedures loop back to the original problem which, itself, may be redefined on 

subsequent iter.itions. 

Problem 
Identification 

+ 
Goal and 

objective setting 

+ 
Implementation Se-arch for 
and Monitoring Feasible 

Alternatives 

'' + 
E ,raluation of 
Alternatives 

+ 
Choice of 
Preferred 

Alternative 

FIGCRE .2.i PHASES OF STRATEGIC-LEVEL PLA:--;NING DECISION ~1AKING 
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The second planning activity identified by Batty is a complementary set of oper.uional procedures, used on a 

daily basis, to ensure that incremental land use change decisions are in concert ~-ith the objectives and 

principles embodied in mediwn- to long-range strategic plans. Recognising that the conte~"t of strategic and 

operational phases of planning can influence how planning is conducted, others have e~ended their 

interpretation of the process of planning to encompass a ~-ider 'planning system' composed of "the entire 

set of procedures, resources, institutional 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 

markets drives the decision support requirements of the planning system. There are three important t)pes of 

tensions and conflicts that arise from the uncoordinated actions of multiple private landholders. First, since 

individuals seek to ma..ximise the benefits accruing from land o~nership and use, there is little incentive for 

any one landholder to provide socially demanded 'public goods', such as roads, protected habitats, and 

ph}~ical infrastrucn.ire, which cannot be supplied profitably or adequately through market mechanisms 

0-,Iusgra\·e, 1959, 8-12). Second, some land use decisions impart third party effects on others. Spatially­

specific conflict can arise from these e~"temalities since their intensity often deca}~ ~-ith distance from their 

source and because lando~ners' frxed capital investments preclude them from responding easily to changes 

in the overall configuration of locational advantages (Scott and Roweis, 1977, 1106). Other t)pes of 

e~"temalities, such as traffic congestion and ribbon settlement patterns, result from the aggregate impact of 

multiple indi\-idual land use decisions and impose more broadly distributed costs accruing from such 

development on a population. Finally, stability in the land market is enhanced b)- direct and indirect public 

in\·estrnents and by the planning s3-~tem's kno~n regulatory and administrative f r.uneworks, as represented 

b:, long-range de\·elopment plans and building code standards (Diamond, 1995, 133). 

As a consequence of these factors, strategic land use planning issues t3-pically display three t)pes of 

char.1cteristics. First, most strategic land use planning issues are multi-faceted, as they introduce differential 

amounts and t}pes of change to one or more relevant socio-cultural, economic or environmental realms. 

Second, land use issues are often multi-dimensional given the temporal variability of land use change impacts 

and the spatial specificity of market failure, e~"temality effects, and land o~nership. Third, land use planning 

issues arc inherently pluralistic both in terms of the distribution of their impacts and the underl}-ing decision 

nuking processes. \vithin the public sector, this plurality is 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 makers at various levels of the 

planning decision process. Outside 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 

likdv to be concerned ~ith selected aspects of a given problem and are wilikely to have complete 
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infomution concerning the central interests of other involved panies (lbompson and Gonzalez. 1997, 76). 

As a result, participants in the plaooiog process often differ in their underlying objectives, their perception of 

the significant problem areas, their access to and ability to use infonnation, and their relative influence and 

authority in the decision making forum Ganssen, 1992, 45). 

These factors, in association ·with intangible qualit}"-of-life issues, often cause medium- and long-range 

strategic land use pluming decision issues to be ill-structured or poorly defined. Within this multi-objective 

and multi-participant decision making environment, decision makers are not alw-a}S able to indicate clearly 

exactly ·what problem they are anempting to address, \\-llat their objectives are, or how they v..ill judge the 

acceptabilit:·of alternative solution strategies (Densham, 1991, 403). Unlike more clearl}"-defined operational 

problems (for example, 'does this proposed land use conform to zoning by-laws?' or 'is a minor variance 

pennissible?'), strategic decision problems (such as, 'should further tourism 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 resolution 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 participatory 

it is perceived to be and by the extent to which it relies upon the application of appropriate scientific, 

historical and legal information (Campbell. 1991, 256; Lure, 1993, 166). 1bis observation is equally true for 

small and large nations as for organisations and agencies charged with planning tasks within nations. 

Ho"-ever, in some conte:-.."ts, the implications of planning decisions and their irreversibility are especially 

profound. This is cenainly the case in the Small Island States (SIS) of the Caribbean region (and elsewhere), 

to v.:hich the discussion now rums. 

2.1.2 Land Use Change a11d Pla1111i11g i11 SIS of the Caribbean 

The land use planning concepts discussed in Section 2.1.l are very relevant to the SIS of the Caribbean, 

Indian O:ean and the Pacific. f-Io._,,-ever, ·while many land use planning issues and decision making 

procedures appear, at least superficially, similar to those encountered in the 'generic' western planning 

conte:-.."t, the challenges and circumstances confronting SIS are sufficiently similar to each other, yet different 

from other conte:-.."ts, to warrant special anention. The following discussion concentrates on the SIS of the 

Cu-ibbean although much of it also penains to SIS beyond this region. 

The evolution of land use planning and development in Cuibbean SIS can be seen as a function of both the 

ph}sical characteristics of the region as a whole and the historical-cultural development experience of 

individual countries. These elements continue to contribute directly and indirectly to the t}pes of planning 
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issues that decision makers are confronted ·with, the strucn.J.re and operation of the decision making systems 

that .ire in place, and the impacts associated ~ith de\·elopment-oriented land use change. The significance of 

the physical dimension to the land use planning ne.'\.-us in the Gribbean is readily apparent. As a geographic 

region, the Cuibbean is composed of several thousand small islands dispersed across some -4000 kilometres 

of sea thJ.t is bounded by Nonh. Central and South America and the Atlantic to the East. Social, cultur.tl 

.md economic linkages e.:,,,"tend the general region to include Belize on the Central American peninsula, 

Guyana, French Guyana and Suriname located on continental South America, and the Atlantic islands of 

The Bahamas and Turks and G.icos. Tenned "a continent of islands" by Kurlansky (1993), the individual 

nations of this region have many shared characteristics, including a susceptibility to natural disasters such as 

hurricmes and volcanoes and physical insularity resulting from expensi\·e and often inconvenient air and sea 

link.iges "-ithin and be1,:md the region. Beyond these common anributes, a considerable physical di\·ersity 

exists among the indi\idual nations comprising the Cuibbean as land area, population s12e, density, 

topogr,1phy, climate, vegetation and economy vary, often substantially. 

Despite this geographic diversity, the elements of a common land use planning conte.:,,,"t are manifest in most, 

if not .ill, instmces through a list of recurrent issues, stated in no order of priority: 

1. 

., 

3. 

4. 

5. 

6. 

7. 

8. 

uncoordinated, inefficient and wmecessary land use development that is often incongruous ~ith 
historical or cultural architectural norms; 

few large remaining natural or undeveloped tracts of land; 

m·eruse of natural anractions such as coral reefs and beach front coastal zones; 

insufficient stock of good quality housing; 

inadequate sewage, water, road and electrical infrastructure; 

few emplo1ment opponunities; 

r,1pid population growth; and 

multi-national cultural, historical, and colonial influences. 

This list is not exhaustive, nor are its items unrelated. Many items are s1mptomatic of deeper structural 

problems that are at least panially a function of the cultural, historical and political detritus that these nations 

h .. m.· been built upon. For most Gribbean nations, the cornerstone of this foundation was laid through the 

colonial e.:,,,-pansion of Spain, England, France, the Netherlands and, more recently, the United States. From 

the ,1ge of disco\·ery during the late fifteenth century, Gribbean peoples have been vulnerable to the dictates 

of western n.itions' militaristic, political and economic requirements (ftu-rigan, 1974, 14). A succession of 

mono-cultural, plantation-based socio-economic S)'Stems were established on many islands for the purposes 

of e.:,,,-poning commodities back to the parent nations. 
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1bis 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 ex-pan-oriented agricultural products 

including sugar cane, salt, bananas, spices, mineral products such as bau.,ate, and oil Economically and 

socially, the legacy of colonialism remains visible through the follO'wing characteristics: 

1. 

3. 

4. 

5. 

6. 

7. 

8. 

highly open economies \\-ith over-concentration on a single or, at best, a few expon-based 
commodities; 

vulnerability to foreign markets, substitution effects and changing teITllS of trade; 

insufficient indigenous sources of capital and entreprenew-ial knowledge; 

inadequate local markets and production of goods and services required for domestic consumptio~ 

e;,,.1.emally-derived institutional and political structures; 

'\"l."eStem-influenced cultures; 

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

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

Following World War II, at the time when the rational-comprehensive approach to planning was being 

.1Jopted in the developed world. the remnant colonial powers began to reduce their direct suppon and 

.1dministr.1tion of Cu-ibbean states and encouraged them to move toward independence. Frequently, this 

invoh·ed supponing effons to augment or replace fonner agricultural ex-pons with other mono-cultural 

proJuction such .is enterprise zone industrialisation and international tourism. The immediate post-war 

period .il.so saw the genesis of land use planning throughout much of the Ciribbean as an incidental md 

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

In this initial iorm, the scope of land use planning was limited sectorally and spatially to the immediate 

concerns of prO\-id.ing hard service infrastructure (roads, \\"".1ter, electrical), social infrastructure (housing, 

schools), md commercial infrastructure (harbour and airpon facilities). For the former or remnant colonial 

powers that continued to provide assistance, planning served as a control mechanism designed to ensure that 

de .... ·clopmem aid funds were utilised in an effective and demonstrable manner. The recipients of aid saw the 

pr.1etice of pl.1Ilnll1g, 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 opponunistic 

pr.1gm.1tism" of small nations that is characterised by a willingness to remain sufficiently flexible to make the 

best out of every opponunity that is presented. Unfonunately, planning acti'l.-ities in this conte;,,.-r tend to be 

fr.1gm::med md often contradictory, as opponunism and the project-based focus of de'l.·elopment aid causes 

diff crem Government depanments and non-Government agencies in both the donor and the recipient 

.1dministrations to compete for funding. 

15 



The profile of this project-oriented activity increased in the 1960s, 1970s and early 1980s as more Caribbean 

SIS mm:ed wward either complete independence or more autonomy in decision making relative to their 

previous arrangements. Development projects ·were, and continue to be, highly significmt in political 

Sjrnbolism to the young nations of the region (Kurlansk}·, 1993, 2-7; Conway, 1989, 70). At the sarre 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 O\\-n right. Aid providers and the newly independent nations alike saw 

the production of comprehensive mid- and long-range strategic land use plans as being of vital importance in 

setting the agenda for de-aling 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 o~<7Ulal development plan in 

Trinidad was initiated in 1960 and it took until 1982 for a much-modified version to be passed by the 

Gm·emment. Similar difficulties were encountered in the Ciyman Islands as the first revision of the 1977 

development plan was not passed until 1996, despite earlier anempts in 1982 and 1986. Also, the same 

problems are CtJ.rrently being ex-perienced in Turks and Ciicos (LesFouris, 1999, pers. comm.) and some 

n.itions, such as Huti and Grenada, simply do not have ·well-defined national development plans at all 

(Kurlansk·y, 1993). 

If, as Tobler's (1970, 236) first law of geography states, "everjthing is related to everything else, but near 

things .ire more related than distant things", then the politicisation of planning in the SIS of the Ciribbean is 

due .it least partially to their compact physical settings and high population densities, which accentuate the 

n.:l.itionships and conflict between fragile natural systems and di\·erse, competing human interests. Hmigan 

(1974, 22) terms this "the macro-state emulation syndrome" where SIS anempt to accommodate the number 

and breadth of functions expected of, or desired by, larger nation states whether or not this is necessary or 

even rde\·ant to local conditions. With the compressed and multi-functional administrative and political 

structures that result from these .imbitions, localised land use confliL-c is often ele\-ated to the national 

politic.ii .irena and the spatial aspects of land use change are subsumed within national economic 

de\·elopment and politic.ii concerns (Poner and Wilson, 1989, 127). 

The emphasis in planning activity·that was, md in many cases still is, given to operational activities associated 

'\\ith development control is understandable when vie'\\-ed '\\-ith reference to the rapid rate of urbanisation 

md land use change in many Caribbean SIS during the post-War period. Urbanisation and land 

development in general were fuelled by factors such as high natural population gro\\-th, perceptions of bener 

emplojn-ient opportunities in cities and to'\\-ns, the disintegration of the plantation economy, and a gradual 

tightening of emigration to the fonner colonial powers. 
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These factors have confronted planners in SIS ~ith an ever-increasing workload consisung mainly of 

implementing and checking building and construction standards, policing •infonnal' and unapproved 

residential construction, managing often incomplete or ambiguous cadastral systems, and conducting site 

inspections (Hudson, 1989, 206; Potter and Wilson, 1989, 126). Hence, planning activity in the Cu-ibbean 

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 

.1pprcci.1ted, is magnified in the conte::-.."t of SIS as critical thresholds pertaining to "-arious ecological, socic:r 

cultural .ind economic realms are often exceeded "'ith little forewarning, as the effects of sporadic and rapid 

periods of land use change accumulate Gohrison and Thomas, 1996, 123-124; :Mathieson and Wall, 1982, 

21). \X''ith land development being evaluated on a site-by-site basis, and usually only in teffil.S of operational 

guidelines, the cumulative impacts of multiple instances of in&,idual land parcel conversions are not 

considered until landscapes begin to change visibl}: In some SIS this does not occur until relatively late in 

the development process and planning is forced to become reactive to current development, rather than 

proactive in guiding development wward strategic planning objectives. 

One of the major sources, perhaps even the single largest catalyst, of localised landscape and ph}sical land 

use ch.mge in the post-War era in Caribbean SIS states is the tourism industr}: This is discussed in the ne::-.."t 

secuon. 

l. /.3 Tourism as a Comrihwing Factor to land Use Change in SIS 

International tourism grew rapidly throughout the \"1.-orld in the post-World War II period, due largelyto the 

.1dvem of commercial air travel and rising levels of disposable incomes in developed countries. This gro"'m 

!us continued into the litter 1~ars of the current century. The majority of all tourist flows are between 

n.nions of the developed v.urld but selected areas of the developing world continue to experience high rates 

of grov.m in visitor numbers (Ryan, 1995, 79). 

\Xhile it is generally agreed that tourism is a multi-faceted and geographically complex phenomenon, there is 

some variance in the definition of the tenll. :Mathieson and Wall (1982, 1), for example, define tourism as 

"the temporary movement of people to destinations outside their nonnal places of \"I.Urk and residence, the 

.ictivities 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 sta}; minimum travel distance, and trip purpose 

critcri.t to distinguish tourism from other t)pes of business, leisure and education-related travel (Harrison, 

1992, 2; Pearce, 1989, 1; Theobald, 1995, 9). Certainly. tourism encompasses a complex and indeterminately 

bounded sector that spans and is partially inclusive of a v.ide "-ariety of industries, sectors and activities 

including air, sea and ground transportation, marketing, tours, shopping, accommodation, and attractions 

that are distributed spatially between several distinct geographical locations. The composite nature of this 
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sc:ctor is a critical factor that can sometimes obscure its impact on economic, social and ecological factor.; 

and it also introduces competition, uncertainty and confiict into the decision making processes underlying its 

operation, regulation and planning. 

Due to the composite nature of the tourism sector, the term 'tourism development' can also take on an 

eqwlly broad and multi-facened meaning that embodies components of both the tourism and the 

dc:\·eloprnem 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 refer.; here to the ph}~ical 

manifestations of the tourism sector on the host nation's land use and built environment. 

Based on this interpretation, tourism development refer.; in the follo'-'-ing discussion to four key elements: 1) 

accommodation, 2) natural and human attractions, 3) supporting facilities such as restaurants, banks, 

retailing, and 4) infrastructure directly related to tourism such as cruise ship docking facilities and airports. 

Hence, tourism development can occur through some combination of direct creation of new tangible 

structures such as hotel buildings or resort complexes, the conver.;ion or reallocation of pre-existing 

structures and land uses to tourism-supporting functions such as the restoration of heritage sites, or through 

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

R.ipid growth in international tourism was seen by many SIS governments as a potential catalyst that could 

alleviate problems of poverty, unemplo}ment and foreign exchange shortages, through the development of 

untapped or under-utilised human and natural resources. Unlike other economic development options, such 

as light manufacturing, there is a close correspondence berween the resource requirements of international 

tourism md the few resources that SIS have in abundance - a ple-asant \·acation environment combined \'\,1th 

m abum.Lmt md ine::-.-pensive labour force. Thus, Cu-ibbean SIS embarked, to differing e::-.1:ents, on the sale 

of 'paradise' - essential elements of which centre around sun, sand, and se-a but also depend hea\-ily on 

images .md perceptions of remoteness and difference as well as the virtual absence of industry (Kurlansky, 

1993 . .25; Butler, 19936, 71). Today international tourism is either the comemone or at least a significant 

contributor to the economies of the majoriry of Cuibbean SIS. 

Inflows of foreign capital and expertise provide SIS \'\,1th benefits m terms of emplo}ment 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 b·el of dependency on foreign involvement. 

This eqwtes to a corresponding surrender of autonomy and leverage on the narure and rate of land use and 

social change associated \'\,1th the gro'-'th of the tourism sector (Cnlin and Bawn, 1995, 6). Leverage is 

reduced further by the high degree of substirutability that most tourists place on SIS destinations, a highly 

competitiw global tourism marketplace, and the e:-.1:reme reliance that most British Cuibbean SIS have on 

\15itor.; from a few source nations, t}pically the United States, Cmada, and the United Kingdom (although 
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emergent markets in Gennany, Spain and Italy are also important). These factors leave destinations highly 

vulnerable to changes in the spending behaviour and travel preferences of tourists from source countries and 

to repons of political instability, crime or violence in the destination countries. Repatriation of profits and 

increased levels of imported of foodstuffs, building materials and other goods also reduce the anticipated 

economic benefits of tourism and help to maintain this state of \"lfillerability and dependency {Barry et al, 

1984, 77). 

A generic model of tourism development, based on the product life-cycle concept, which poru-ays tourism 

growth in a destination as a cyclical progression through a number of stages, is provided by Butler (1980, 7-

9). In this model, initial tourism gro\\th is relatively slow, usually taking the form of a few, low-density and 

indigenously:;•uwned facilities, and has relatively little impact on the local economic or social strucrures. As 

awareness of the destination gmws and more facilities are provided, higher rates of tourist arri-..-.ils occur and 

tourism becomes .in integral, if not central, element in the economy. The form and t)pe of tourism changes 

funcLunentallyduring this stage as facilities become larger, less indicative of the locality, and more likely to be 

controlled by e~"tcmal interests. CDrrespond.ing increases in the impaets on the host environment and 

population .ire e ... ;dent as development intensifies and tourism solidifies a dominant position in the economy 

(YkElroy .ind de Albuquerque, 1995, 50). 

At some point of the development process, real or perceived capacity pressures may cause grov."th rates to 

Lill .ind e\·entuallyplateau as the destination enters the consolidation and stagnation stages of Butler's model 

If the capacity consu-.iints can be overcome through redevelopment or refocusing the destination on new 

.md often .utificial attractions, it may be rejuvenated, otherwise it v.ill gradually become less attractive to 

tourists than competing destinations and arrivals \\ill continue to trend do"-TI"--ard. This stage-based 

progression is not necessarily deterministic as some destinations may never anract or support large volumes 

of tourists while others, like Cmcun in Mexico, may be ·anificially' initiated as high-density tourism 

l.mdscapes (Butler, 1980, 11). Within this model, "'-ealthier SIS like Bermuda and the Ci}man Islands are 

.1blc to m.iint.iin a higher degree of local O\\nership md control in the later stages of the resort 0de than 

poorer nations (\'\?eaver, 1990, 15). 

Different t}pes of tourists and t)pes of tourism are associated with each stage of this model beginning with 

innovating .ind pioneering tourists ·with locally-supportable demands and mO\mg eYentually through to large 

... -olumcs of price-sensitive mass tourists dependent upon "international" standards of goods and services. In 

this come~"t, Butler's (1980) descriptive resort C)de model complements the work of others such as V. Smith 

(1989), who has ponr.i:;ed a complementary staging of tourist t)pes (fable 2.1). 

E ... ;Jence supporting these models can be found both "Q.'ithin the Ciribbean region as a whole as well as 

"';thin ind.i ... ;duaI island destinations. For example, SIS that receive relatively small numbers of visitor 
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in11o-ws and have correspondingly few, small-sc-ale tourist facilities, such as Dominica and Anguilla, can be 

seen to be at the earlier stages of Butler's (1980) development phase. In contrast, St. Mianen, the Bahamas 

and An½:,oU.1 are representative of more mature destinations that depend upon substantially higher volwnes 

of tourists sta)ing at their larger and more numerous resorts. Other SIS display gro"-1.h stage differentials 

.icross their constituent pans as illustrated by the contrasts between the highly-developed area of Seven Mile 

Bc::J.ch on Gr.l.lld Ct)man and the limited tourism activities found on the Sister Islands of Little G)man and 

CnmanBrac. 

I Type of Tourist Number of Tourists Adaptations to local nonns 
! Explorer Ver.· limited i Accepts fullv 
I Elite Rareh-seen I Adapts fullv 
! Off-beat Uncommon but seen I Adapts well I 

! Unusu.i.l Occasion.tl I Adapts some'l.'l.-hat 
i Incipient mass Steadvflow Seeks western amenities 
i :Mass Continuous influ.x ExDCcts ·western amenities 
1 G-tarter Massive arrivals Demands "-"t!Stern amenities 

Source: V.L Smith (1989. 12) 

TABLE 2.1 TOFR.IST TYPES, NL7).lBERS :\l'iD BEHAVIOL'R 

The gener,tl morphology of tourism development in Cuibbean SIS can be accounted for, in pan, by the 

stage of the resort 0de model that a destination has anained. As noted earlier, it is also a function of 

international tourist demand, opponunities and constraints presented by natural environments in the host 

coumnes. Se'l.·eral physical factors restrict the supply of building sites capable of supponing highly­

demanded w.uerfront development to a small number of scanered stretches and pockets of sandy coastline. 

1fon:over, the limited developable land area of SIS is also a major factor and others include: the presence of 

pre-existing urban settlements, topographical variations, which render some areas too steeply sloped or too 

susceptible to flooding for development, and variations in the stability, material composition, slope, and sea 

conditions of coast.ii zones. 

These factors assist in understanding the macro-level planning conte:i.."t "-;thin which tourism-oriented land 

use J.cti'l.;ties and decision making occur in SIS. However, tourism development affects land use change and 

planning more directly through a series of impacts, both positive and negative, that have significant spatial 

dimensions. Localised benefits or gains include outcomes such as: 

1. 
.., 

3. 

4. 

5. 

the prm-ision of emplo}ment opportunities in or near both urban and more remote areas of need; 

irnpro'l.·emcnts to roadway, electrical, telecommunications, ~rater, and sewage infrastructure; 

regional diversification of economic growth; 

protection or rehabilitation of natural habitats and features are integral to the attractiveness of the 
locality to tourists; 

restoration, promotion and maintenance of local heritage sites and interest in community history. 
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G:mespondingly, localised dis benefits or costs include outcomes such as: 

l. 
., 

3. 

4. 

5. 

6. 

7. 

changes in tr.iditional emplo)ment panems due to wage competition from the tourism sector, 

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

di\·ersion of scarce public funding to maintain a spatially dispersed and economically un\-iable 
senlement panem; 

seasonal overburdening of electricity, water, road and sewage systems; 

reson-6::.reson servicing panems adversely affect communitr'\\ide access to and benefit from 
public infr.istructure; 

common property marine and terrestrial ecos)stems 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.); 

coastal focus of de\·eloprnent may reduce residents' access to and use of beachfront recreational 
areas; 

8. hardening of local anirudes to tourists from effects of high tourist-to-host ratios, changing life se:ies 
and economic dependency. 

Such localised benefits .md costs of tourism development \-,uy considerably from one locale to another and 

over time, due to differentials in local resource endo'\\ments, socio-cultural structures, and the amount and 

t~pe of development. Equally imponant factors in terms of land use dunge are the spatial and temporal 

conccntr.ition of tourism-related land uses and, in particular, the catal)tic role that tourism development can 

han~ 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 berween tourism development 

.md the bro..1der processes of land use change '\\1trun SIS. 

Ocarly, the tourism sector is a d)namic element of land use change and J.cti\ity that can have significant 

long-term implications for the well-being of the social, emironrnental, and economic S)Stems of SIS. The 

descriptive .md staged-based models of Butler (1980) and Smith (1989), among others, assist in 

understanding how factors such as accommodation t)pe, intensit:· of land use, land O'\\nership and pricing, 

.md tourist t)pes and activities can change over time in a destination. Tr.msitions between development 

stages are not necessarily gradual or free of conflict or displacement due to the capriciousness of 

international demand .i.nd the ph)sical realit:·that adjustments to local accommodation supply occur in large, 

c.1pit.1l-intensive increments and therefore can cause the tourism landscape to change episodically even over 

shon time periods. 

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 potential, like the inconsistent and overspecialised 
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e::,,.-port agriculture economies it has largely replaced, to exhaust the long-term viability of SIS in a relatively 

short period of time. The next section explores how strategic land use and development planning can 

provide SIS "-ith a framework for exercising some measure of control over tourism-induced land use change, 

while, at the same time, fostering long-term viability of the tourism sector. 

2.1. -I Integrating T anism Planning, an:l Lani Use Plarrning, 

The preceding sections have discussed the conte:\."t and evolution of land use planning in general, in 

Ciribbean SIS in particular, and the increasingly important role of international tourism in this region. In 

order to rnmage tourism growth and its localised impacts, it is necessary to integrate specific aspects of 

tourism planning "-ithin the broader strategic land use planning process of individual nations. It is argued 

here that at the strategic levei the land use planning process can provide both an overall f ramewurk for 

enluating competing tourism 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. I-Iowever, this thesis centres more upon 

e:l\.-panding the planning and decision making function of Government and non-Government agencies in 

guiding tourism gro"1.h and less upon improving decision making for agents of the tourism industry in the 

pn\·ate sector. 

Agreement on the rmi for tourism planning does not, necessarily imply consensus on what tourism planning 

.ictually entails. At the simplest level the activity comprises three main dimensions: problem domain, spatial 

sc.ile, and sector.il 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: 

m .. u-keting and promotion, product development, visitor management, demand forecasting, air and cruise line 

scheduling, site and building design, mediation of social or em-ironrnental impacts, and creation of medium­

to long-r.mge tourism and physical development plans. 

The second dimension, recognises the need for different types of tourism planning functions to be 

perf orrned 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, 27) 

terms a "critical mass"' of attraction, accommodation, and sen-ices required by tourists. The laner task 

recognises ex-plicitlr that "locations, regions, resources, amenities and infrastructures have unequal potential 

.md capacity for particular forms, t}pes and scales of development" (Fagence, 1991, 10). In the comex-r of a 

SIS, regional tourism planning focuses on assessing the tourism resource base "'-ithin a particular destination 

zone and planning comprehensively its operation and development. Local level tourism planning is more 

detailed )t:!t and focuses directly on the problems and aspirations of community members "'-ith respect to the 

tourism sector. 
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The sectoral dimension of tourism planning reflects the composite nature of tourism and recognises that 

different .ispects of tourism planning are conducted by a variety of public, private and non-Governmental 

interests. Individual members of these three contributing sectors concentrate on specific types of problem 

domains and, accordingly, conceive of 'tourism planning' in a manner that is consistent \'\1th their overriding 

mandates. Hence, pri,-ate businesses are concerned foremost \\1th the profitability of their O\\TI operations 

and, to .1. lesser ex'tent, the 'industry' as a \\-hole; non-Government interests concentra.te on planning habitat 

or hcrit.1.ge sites that reflect their mandates; and Governments are largely concerned \\1th establishing the 

physical and promotional conditions necessary to maximise their economic returns from tourism (Holder, 

1991, 283). This does not suggest that these sectors are internally monolithic or that each sector engages in 

only one dimension of tourism planning. For e:arnple, Poetschke (1995) and Jenkins (1994) note that 

p.utnerships between different members of one sector (e.g. hotel associations) or across different sectors 

(e.g. public-private Tourism Authorities or Boards) are central to planning of marketing and product 

de\·elopment in tourism. 

\\'ithin the public sector, de jme tourism planning and policy-making is restricted tJpically 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 they must anain 

for .ipprov.tl. De fzao public involvement in tourism planning is addressed through a patchwork system of 

often isolated .ind even contra.dictory policies and practices that emerge from different levels .ind 

org.uus.itions '\\1thin the broader institutional structure (Pe-arce, 1989, 277). Some of these planning eff ons 

.ire directly related to tourism, such as the planning of transportation and parks, "-hile others, such as basic 

infr.istructure planning and measures to rehabilitate marine habit.its, can affect the capacity and the success 

of tourism great!:·, although their underlJing rationale may have little to do \\1th tourism per se. 

\\bile each of these cliff erent facets of tourism planning is important, the tourism planning capabilities of SIS 

must be strengthened by forging a closer alliance ·with the processes and institutions that are maintained for 

bro.idcr Lmd use planning purposes. Hence, issues related to economic planning, market planning and 

forecasting, and site design are only addressed tangentially in the follo"mg discussion. Inste-.id, the 

n:mainder of this section focuses on utilising the land use planning process to ensure that decisions 

concerning the location and amount of tourism-related land use change in SIS are, in Fagence's (1991, 9) 

words, "str.itegically appropriate" over the medium- to long-term. Moreover, it is argued that the general 

Lmd use planning system in SIS enhances the potential for accommodating three inherently difficult 

elements of tourism planning, namely to ensure that tourism development is integrated into an area's 

physical, economic and social fabrics (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 .unong the competing objectives and viev.points 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 functional, organisational, and institutional linkages. Functional linkages can be summarised as having 

four interrelated elements. First, all land uses are dependent upon the s.ure ph)sicaL human and fIScal 

resource base which, as noted earlier in the case of SIS, is both limited in scope and spatially-confined. 

Second, there is competition between different land uses for these scarce resources necessitating choices to 

be made between different development options. Third. displacement occurs "-hen decisions dedicate 

resources to one land use over other competing options. Displacement may be either reversible, such as a 

decision to m.unt.un open space as community pasture land for the next five )e'.l!S, 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 

section and in the preceding discussion. 

The most ,1pparent linkages between tourism planning and general land use planning are the mechanisms 

used to control and influence tourism development in SIS. Given the imponance of tourism to most 

Cuibbe.m SIS, and the elevated foreign presence in the sector, the planning task clearly cannot be left 

entirely to the private sector (Lui and Jenkins, 1996, 101) and control mechanisms such as the following can 

be used locally to influence the level of development activit)-: 

1. 

3. 

4. 

5. 

forrrulise visitor management strategies ·which provide ,.-arious incentives or disincentives to 
pmicular tourist activities and visitation patterns (Mathieson and Wall, 1982, 179); 

target public and private marketing effons to influence tourist numbers and t)pes - may be applied 
asp.niallyto the island as a whole or distinguish between destination zones; 

prm-ide Government financial grants and incentives (tax holida)s, ·waiving of impon duties for new 
hotel construction, subsidisation of infrastructure) to encourage panicular t)pes of new investment 
(Pearce, 1989, 245); 

est.1.blish development control measures to ensure that proposals for land use change and building 
construction satisfy a pre-determined set of structural and aesthetic standards as ·well as permissible 
stmcture t)pes (e.g. hotels versus guest houses ,.·ersus condominiums); and 

est.1blish medium- to long-range development plans that detail strategies for land utilisation, service 
prm-ision, population distribution, the integration of economic acti,.-itics, and can in tum define the 
nature of development control measures. 

The first three control mechanisms listed above are not directly related to the land use planning S)Stem. 

Ho""C,.·er, ,.-isitor management, marketing, and fIScal incentives can be characterised as tactical management 

md implementation de,.,-ices that can be adapted in the shon- to medium-term to pre,.-ailing conditions but 

should remun consistent with the overall conte:i,.,-r specified in mid- to long-term strategic plans. 
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Development control is itself not a sufficient tool for managing land resources but it can provide the 

regulatory and institutional conte~"t for controlling the type of tourism developrnent that occurs if it is crafted 

~1th specific strategic objectives in mind. Wall (1993a, 52) has noted the strong relationship between the 

t::,pe of tourism accommodation and the t)pes of tourists that are attracted to a destination. In tum, the 

structures and activities associated ~1th different t)pes of tourists are significant determinants of how 

tourism impacts on the economy, ecosystems and the host population. However, in most instances 

development control is primarily concerned "-1th structural matters on an application-by-application basis 

.md nonnative or strategic matters are infrequently addressed. 

For islands \\1th few development alternatives other than tourism, Wilkinson's (1989, 157) claim to the 

"inevitabilit)· of tourism" is most likely appropriate. Funher, although there are no conceptual reasons for 

the development path inherent to the resort qde to be inevitable in SIS, most evidence to date appears to 

point in tl1at direction (Butler, 1991, 204; Wilkinson, 1989, 171). However, the keypLmning question is not 

whether J. SIS can stop the resort cycle at a particular stage and maintain a ,.1brant tourism economy 

indefinitely, but how can the inevitable trade-offs that are characteristic to tourism-induced land use change 

be m.maged over the medium- to long-tenn? Addressing this question requires a long-term commitment to 

the issues of land development in general and tourism gmwt.h specifically if a SIS is to avoid having the 

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

GJmmitmcnt of this nature requires some form of consensus between members of the private sector, 

Gon~mment, .md the local community concerning the overall strategic direction of the tourism sector (Dann 

.rnd Potter, 1997, 213). Within the tourism sector itself, achie...-ing consensus across multiple decision makers 

h.1s proven to be difficult, given its composite and competitive nature . .-\s a first step toward generating 

either consensus or compromise strategies, it is necessary to have available mechanisms and rt!Sources for 

soliciting and .1.Ssembling input from a ~ide variety of individuals and groups. The land use planning process 

in most Cuibbean SIS t)pically does provide facilities, albeit at times inadequate ones, for this task through 

procedures for circulating development applications to agencies \\1th problem-specific knowledge and 

e::...penise and for facilitating public participation on particular issues. The implementation, regulatory, and 

re\1ew structures that are needed to ensure that tourism development strategies can be put in place, 

enforced, .md modified as needed can also be found in most land use planning s::,~tems. Unf onunately, 

while the presence of these structures increases the potential for multi-participant decision making to achieve 

compromise 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 tighter integration of land use 

pLmning and tourism development in SIS. Tourism is a morphogenic form of land use that can change its 

O'\\TI form and the built form of its host nation substantially over a generation (de Albequerque and McElroy, 

1995, 25). As the growth of tourism in the Caribbean demonstrates, a key survi.,,~al strategy for small nations 

has been their ability to adapt quickly to unex-pecred opponunities 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 ~-ith overriding commitments to the 

long-term management of scarce land, human and ecological resources and the integration of tourism with 

other forms of land use activities. Planning of this narure necessarily involves facilitating debate and decision 

nuking among multiple and often conflicting interests that span a variety of specialised problem domains. 

The di,·ersity of objectives and the spatial ramifications of many forms of land use change place high 

demands on access to large volwnes of land-related information, mechanisms for communicating that 

infomution, and facilities for representing differing priorities and values. 

The potential to generate compromise or consensual land-related decision making can be increased if 

decision makers can debate the merits and validity of competing and selectively-produced information 

bundles v;:ithin a common evaluation f rarnework. A succession of developments in decision suppcn 

technology o,·er the past decade have increased the viability of both producing and applying such a 

fr.unework to land use planning and decision making issues. Spatial inf onnation tools designed ex1'ressly to 

support the multi-participant decision making (1v1PDM) come:-...: of land use and tourism planning can make 

important contributions wward meeting these requirements. These tools are introduced in the nex"t section 

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

2.2 Decision Support for Planning and Managing Land Use Change 

2.2. I Decision Support Systems 

Rc,~ews of the considerable debate and ambiguity surrounding the definition and the use of the term 

Decision Support System (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-soh-ing acti.,,-ities. Ideally, DSS 

combine the inf orrnation management strengths of ccmputer systems with human creativity and intelligence. 

DSS have been applied to a ·wide variety of application areas that range from simple and repetitive problem­

soh.-ing 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 
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practical problem contexts and, as a result, vary a great deal in teffilS of their underlying pwpose, structure 

and functionality. The DSS examined in this thesis belong to a large group of DSS designed to assist 

prirnaril:, 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, \1.-hich can be e:-.."Pressed 

through abstract conceptual structures such as mathematics, and intangible information that can be 

e::\.-pressed only through natural languages. Problems for \1.nich decision makers can clearly state their 

objectives and solution space constraints using tangible measures are highly tractable in a computational 

sense. The role of decision makers is limited therefore to providing input parameters to an anal)St at the 

onset of an optimising decision aid procedure and then perfomung a rational evaluation of the resulting 

modd outputs. Semi-structured problem environments, \\nich are characteristic of most strategic-level 

planning problems, contain relatively high proportions of value-based intangible information that cannot be 

e::\.-pressed adequately using abstract mathematical constructs (Malczewski and °'6I:czak. 1995, 1935). 

Decision makers 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 S)Stem does not make decisions but rather supports the decision maker's use of both 

tangible and intangible information to navigate, e::\.-plore and resolve difficult choice problems. 

In .iddition to supporting the use of judgement in poorly-structured problem contexts, the following 

ch.u-acteristics are most commonly ascribed to DSS irrespective of their application domain: 

1. they provide an adaptive problem-solving environment that can be altered readily to different 
decision making conte::\.'tS (Giaoutzi & Nijkunp, 1993, 213); 

3. 

they are designed with advanced graphical user interfaces (Gl.J1) to ease interactive use by non­
technical personnel; 

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

4. they prO\;de flexible methods for combining modelling and anal)tical capabilities with data access 
capabilities (Sprague and Cu-Ison, 1982, 6); 

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

6. DSS support and encourage an interactive and recursive approach to problem ex-plor.1tion and 
problem-solving as opposed to the more conventional serial approach (Geoffrion, 1983). 

These characteristics are referenced in the next section, as the discussion turns to the use of spatial 

information technologies such as Geographic Information S;stems (GIS) for decision support in tourism 

and other t) pes of land use planning in SIS. 
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2.2.2 Gerw«phic Irfomutiaz S)Stem; A rd SJUiial Da::isim Suppat S}Stern far Lani Use Plannmg, 

GIS can be defined generally as computer systems with facilities for the storage, retrieval. manipulation and 

display of spatially referenced data. GIS are not usually regarded as complete DSS per se, but are inste-.1.d 

infomution tools that provide critical t}pes of suppon for decision making purposes. 

Four basic t)pes of capabilities that GIS offer are panicularly relevant to land use planning and management. 

First, GIS provide a coherent data management frarrework that has mechanisms to integrate, o~anise, and 

manipulate the v.ide 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 S)mbolically using graphic 

primiti'\·es such as points, lines, raster grid cells, or irregular pol1tons. In contrast, non-spatial or aspatial 

data contJ..in the descriptive propenies of a specific geographic entit}·- Location serves as the common 

anribute for relating together data sets that may differ substantially in their source, thematic content, digital 

fomut, J.nd geographic ex-rent. 1his capability is of panicular adv.mtage to land use planning as it allows 

reL1tionships between the specifics of the local (i.e. site or neighbourhood-leveQ and the broader regional (i.e. 

jurisdictional and intetjurisdictionaQ scales to be explored and interrelated. Similarly, information pertaining 

to J.nd originating from specialised natural or human-based problem domains can be readily combined 

"ithin ..1 flexible location-based frame-v.urk. GIS' integrative capabilities are complemented by data 

construction tools that permit new data to be created from e:-.."tenul sources. The translation of hard-copy 

maps into digital map "layers" through digitising and the generation of new spatial fe-atures using Global 

Positioning 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 

.md e:..."tende<l to suit a user's particular needs. These features are often used to automate cenain t)pes of 

t.isks .md to construct problem-specific application tools that are more suitable to a v.ider \-arietyof user skill 

sets thm the tr.1.ditional and general purpose, and frequently command-line driven, GIS toolbox. The 

benefits of these capabilities to land use planning contex"tS have been realised primarily in teffilS of improving 

efficiencies in completing repetitive operational tasks such as querying housing stock databases and 

processing applications for minor amendments to zoning by:-la'\\"S. 

Sp.1.tial .malysis forms the third basic capabilit}· that GIS confers to land use planning and management. 

Section 2.1 cited e:..."temalities, indivisibilities, public good prmision, and the spatially inelastic character of 

land O\\ncrship in the short- to medium-term as key factors underlying the irnponance of space to land­

reLned issues. The suite of available spatial anal)~is tools a"~ailable to address these factors varies 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 facilities. GIS-base spatial 
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anal1sis tends to be relatively simple in land use planning operations and includes, for e."Cllllple, creating 

building exclusion zones by buffering sensitive natural features by a distance factor, overla}ing multiple data 

la1ers to identify the spatial coincidence of features with specific char.icteristics, and constructing extensive 

queries to detennine if one set of features (e.g. identified habitats) lie within the geographic confines of 

another t}pe of feature (e.g. officially protected zones) (Birkin et al, 1987, 6). Several researchers have noted 

the deanh of advanced forms of spatial anal}sis in commercial GIS (Openshaw, 1998; Um\,in, 1995). 

Shortcomings in the areas of modelling, spatial statistics, automated pattern recognition, and methods for 

representing priorities and choice have been noted and are addressed in pan through linkages '\\1th external 

programs and/or macro programming (Bro'\\n et al, 1994; Goodchild, 1992; Openshaw, 1991; Birkin et al, 

1987). 

Fi.rully, the graphical display of data in map form can enhance significantly the abilities of individuals to 

identify patterns in data or features, conceptualise spatial relationships among different phenomena, and 

communicate spatial 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 relatively easily. 

The processes of e::-..ploring, understanding and communicating the ramifications of cornple.x policy 

alternatives can be aided greatly through visualisation (Langendorf, 1992, 723-724). These improvements 

e:-..'1end beyond the benefits arising from alternative media for presenting information and also include gains 

that can be associated v,;ith interactive use of map displa1s as "indexes" to guide and direct information 

search processes (W'ebster, 1993, 722). 

The success of GIS as a decision support tool for land use planning has been more apparent at the 

operational end of the decision making spectrum than in the more complex instance of strategic planning 

(Couclelis, 1991, 9). Operational decisions in the planning realm are clearly:-defined problems of regulatory 

enforcement or plan implementation for \\-Tuch the data management and task automation capabilities of 

GIS .ire ideally suited. For this application domain, rapid access to large quantities infonnation 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 sofovare and ha.rchvare 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 ultimately on the assumption that strong linkages exist bem"een 

inform.ition inputs and the quality of decision outputs. While this may be valid for some cypes of 

operational decision problems, it is important to note that decision making activities and their information 

demands are not uniform throughout an organisation or planning conte::-..1:. Scholten and Padding (1990, 

407-408) distinguish bet"''een the follo"'mg four t}pes of users of spatial information based upon their 

29 



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

citizens including members of the public, lo-wer le,;el Go,;emment agencies, or social organisations. 

A hierarchical dependency exists among the first three user t}pes as policy decision makers make choices 

based upon the alternati,;es de,;eloped by policy preparers \\-no are themsel,;es reliant upon the data 

processing of infonnation specialists. As one mo,;es up the hierarchy from the information specialist to the 

policy decision maker, decision problems become less clear, demands for technical data management skills 

decline, and more intangible information is utilised. A similar progression is apparent in spatial inf onnation 

system requirements as technical specialists need general purpose and customisable GIS for data processing, 

policy developers value S)Stems '\\1th enhanced anal)tical capabilities, and decision makers demand user­

friendly and problem-specific tools to assist in the evaluation of alternatives. The needs of interested 

citizens are confined, at the most, to smaller s1stems designed to provide easy access to current but not 

necessarily detailed or strategic information, or at least to outputs from these s1stems. Hence, as noted in 

Section 2.1.1, there is a close relationship between information use and participation in planning decision 

suppon. 

Actual demands for spatial decision suppon \\-1thin a panicular planning context "'ill vary from this generic 

t) po logy. First, a given individual may act as a policy:-de,·eloper '\\no sen·es as a professional advisor to 

higher level policy-makers and also have limited direct decision making abilities of their ov.n particularly over 

the oper.itionalisation of plans and policies. Hence, the term decision maker is interpreted relati,·ely broadly 

in this thesis to include both of these t}pes of users. Second, some planners (policy preparers) may be 

technically .idept, .ind due to their local circumsunces, may process the raw data required for their anal1ses. 

:Ylore likdy, planners "'ill be infrequent users of spatial information technology and "'ill instead rely heavily 

upon the efforts of information technologists (Ottens, 1990, 20). Finally, Silver (1991, 34) notes that 

complex societal decision making contex"'ts are often defined by a multiplicity of interactions \\-1thin and 

betv.:een a hierm:hy of subordinate decision making come,-."ts. Policy preparation in land use planning, for 

ex.imple, often occurs in a multi-departmental or multi-agency environment '\\1th contributions being rnade 

b)· .1 number of incfi,.,1duals or groups. Similarly, the concerns of "'interested citizens,. ex"tends beyond simply 

being informed of decision outcomes but instead revolves around demands for more meaningful methods of 

panicip.ition in land use and management decision processes. Not'\\1thstanding any localised variations, it is 

.1pp.1rent that it ~ill be difficult to satisfy the whole spectrum of spatial inf onnation needs and S}Stem 

requirements "-1th one or more general purpose GIS. 

GIS have not demonstrated much success as decision suppon tools for the more strategic problem needs of 

policy developers and decision makers. There are two interrelated reasons for this, namely, limitations in 

implementation and limitations in content. The former include a ·wide "~.uiety of technological and 
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institutional factors v.:hich together limit the effectiveness of GIS for providing organisational decision 

support. One of the most significant implementation limitations associated with GIS is their resource 

intensive nature. Despite decreasing hard'Ware 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 uansfonning data into useful information for planning pwposes (Yeh. 

1991, 8). 1b.is problem is often exacerbated in enterprise-·wide conte).."t.S "--here one group of users ·with 

moder.1te data quality, currency, or accuracy requirements may be forced to maintain their o'\\n data to much 

higher st.mdards in order to permit S}Stem-"'-ide integration with data maintained by other departments with 

different requirements. 

The complex .md .. user-un.friendly1' character of many commercial GIS also place high demands on human 

resources since specialised training and e..xpertise are required to operate and maintain larger instalhtions or 

develop simplified applications through macro or open development environment (ODE) programming. In 

the fin;il m;ilysis, all technology, including GIS, is a social construct that is defined and shaped by the 

conceptualisations of individuals and their use of it to perf onn tasks they consider to be useful (Innes and 

Simpson, 1993, 231). Thus, although GIS are becoming commonplace tools in Governments and larger 

priv .1te sector companies, they are some"'--hat amorphous creations at the decision making level and can often 

be char.1cterised as "solutions looking for proble~"- 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 t)pes of content limitations can be identified in GIS - anal}tical content limitations and structural 

content limitations. Efforts to address the anal}tical shortcomings of GIS include research on linking or 

integr.1ting domain-specific models, such as population forecasting, spatial interaction and network routing 

models, to the general GIS framework. Other research, much of it closely related to spatial modelling, has 

been undertaken to stre11::,othen the geo-statistical resources that anal)sts can employ to obtain, for example, 

.1dvanced measures of spatial clustering or association (Gatrell et al, 1996; Anselin, 1995; Fotheringham and 

Rogerson, 1993). Other research has grov..n out of a recognition of the complex and subjective nature of 

sp.1tial entities md the divergencies in interpretations of geographical fearures. Significant conceptual and 

technical .1dvances have been made in the capacity of GIS to manage the indeterminate nature of many 

sp.1tial boundaries, the temporal dimension of many socio-economic and natural phenomena, as ·well as 

alternate means of irnpro..,ifig cognition through visualisation (Burrough and Frank. 1996; Wang and Hall, 

1996; Lingren, 1991; Hearns haw and Unv..m 1994). 

Some structural limitations of GIS are related to the anal}tical content deficiencies discussed above. Others 

are rel.lted directly to their lack of facilities for accommodating critical aspects of the decision making 

process. In section 2.1, the rational model of decision making common to medium- to long-range planning 
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was described in terms of si.x identifiable phases: problem identification, goal serung, generauon of 

alternatives, evaluation of alternatives and choice of a preferred option, implern!ntation, and monitoring. To 

d.ite, GIS have been used most successfully to generate sets of choice alternatives ~-itlun problem 

framewurks, such as facility siting operations, that are recognised as having an e:-..1>licit spatial dimension 

(Aremze et al, 19966, 19l;Jankowski, 1995, 253). For planning problems of this nature, the capacity of GIS 

to perform suitability anal}sis using map overlay and distance-based queries across thematically 

heterogeneous spatial and anribute databases enhances the speed "'ith • ._.,:hich alternatives can be generated or 

modified md, 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 continuous planning 0de and both can be enhanced through GIS 

\-isualisation and facilities for spatial processing and advanced data management. These facilities are of 

sirniL.r use during the evaluation and choice phases although GIS-based decision suppon is limited largely to 

simple map md t.ibular data presentation and is again most applicable to planning problems ~-ith an ex1>licit 

spatial char.icter. 

For spatial inf onnation technology to provide meaningful decision support for medium- to long-term land 

use planning, three critical structural limitations must be overcome. First, flexible problem-sol"-ing 

environments are required to accommodate a multi-pass decision process that permits problem definitions 

.ind resolution alternatives to be refined and redefined as necessary. Within this envirollin!nt, facilities to 

represent different interpretations of planning issues and competing solution strategies or scenarios are 

required to f.1cilit.1te this process of ex-ploration and refinement (Hall et al, 1997a, 74). Second, the multi­

p.micipant char.icter of land use planning issues must be acknowledged and supponed e:-..-plicitly 't'-ithin 

decision suppon procedures using methods that ease conflicts and assist in the generation of consensus or 

compromise solutions. Gosely associated "ith the requirement for multi-participant support is a need for 

mech.inisms th.it allow p.inicipants in the decision making process to e:-..1>ress choice and priority. Not only 

do most maljtical methods in comin!rcial GIS disregard the presence of multiple decision makers, but many 

common operations, such as overby procedures, also assume implicitly that all data are of equal imponance 

to the decision maker(s) (Cm:er, 1991, 326; Janssen and Reitveld, 1990, 132). This factor alone cunails 

severely the evaluation capabilities of GIS once a "shon-list" of suitable candidate locations has been 

identified using overl.iyorqueryprocedures (Heyv.;ood et al, 1994, 632). 

The limitations in implementation, structural content and anal}tical content have together restricted the 

suitability of GIS for decision support to the highly technical data processing needs of infonnation 

specialists. As both Eastman (19936, 1) and Heyvvood et al (1994, 638) note, GIS development should be 

driven by the needs of decision making participants. However, it is assUin!d often, if only implicitl}; that 

th.it hunun decision processes can and should be modified to accommodate the capabilities of GIS. Veregin 
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(1995, 97) .tlso notes the implications of such realfiivityin the relationship betw-een information technology 

tools and decision making processes. Specificall); he comments that use of GIS technology allo"''S existing 

decision making to be e.xecuted in a more efficient manner than is othel>\-ise possible. However, there 

remains the possibility of "reverse adaptation" \\--hereby existing goals are modified to be more compatible 

·with the capabilities of the technology. Oearly, the laner case is a technological e.'\.-remality that is neither 

desirable nor practical \\--hen issues that require multiple inputs and that are of national significance are under 

review. To minimise the problem of reverse adaptation \\--here 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 information management, display and anal)tical 

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

A substantial amount of development effon has been directed at bundling the spatial anal)sis and data 

management capabilities of GIS \'l.ith the flexible problem-solving environment of DSS. H}brid Spatial 

Decision Support S)stems (SDSS) are designed to alleviate many of the implementation and content 

limitations of current commercial GIS by providing non-technical users \'l.ith advanced, but easy-to-use, 

analytical and modelling tools that are applicable to poorly-structured and limited problem domains. 1bis 

chapter concludes "ith a description of a conceptual f rarnework for such a SDSS suitable for the multiple 

participant decision making (MPDM) context of strategic-level land use and tourism planning in the 

Caribbean and other SIS. Facilitating users to include their priorities in the evaluation of alternative tourism­

related land use futures is a central element in the design of a SDSS. Consequently, the ne.'\."t section of the 

ch.1pter describes a group of techniques, kno\'l.n collectively as Multiple Giteria Anal)sis (MCA) methods, 

that have been developed expressly for this purpose. 

:J.:J.3 .\fulri-criteria A.,w~rsis Techniques/or Choice Problems in Land (Jse Planning 

In response to the strucnu-a.l limitations of GIS as a higher-order decision suppon tooL interest has been 

e:-..-pressed in the literature on the potential for integrating multiple criteria anal1sis (MO\) techniques \'l.ith 

spati.tl infonnation technologies. MO\ methods complement GIS in a number of Vl."a)S, the most significant 

being the mechanisms that MCA have for capturing the diverse preferences and objectives of multiple 

decision makers. Based upon this capability, MO\ can prQ\,;de decision makers \'l.ith a fle.,cible environment 

for e~-ploring the sources and intensity of land use-centred conflict, genera.ting compromise solutions, and 

r.mking pLmning alternatives according to their value-based preferences (Tanssen 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 optimal or pareto-optimal solution. Instead, decision makers are 

more commonly confronted \\-ith the need to evaluate a limited and knoV1.n set of ~ alternatives. 

Discrete MCA methods facilitate this mode of decision making by alloV1.ing decision makers to rank order a 
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set of choice alternatives based upon multiple judgement criteria and divergent priorities. The decision 

problem may involve selecting one land use planning scenario out of a set of proposed scenarios. The use of 

~IC-\ in practical land use planning conte~"tS to evaluate competing regional development plans, routes for 

infrastructure e:-..pansion, and potential facility sites is demonstrated in several applications (see, for example, 

Shefer et al (1997), Guimaraes Pereira. (1996), JankO"wski and Richard (1994), and Carver (1991)). 

The multi-faceted and multi-participant elements of strategic-level decision problems are incorporated 

directly into the MCA evaluation process in two distinct ~-.i1s. First, the perfonnance of each alternative 

.i.cross cliff erent aspects of the decision problem is indicated through a series of criteria scores. Second, the 

relative irnponance of e-ach decision criterion to a given decision maker is captured as a criterion weight. As 

illustrated in Figure 2.2, criteria scores are represented t}pically in an evaluation or project effect matrix, £, 

defined by a set of alternatives i (1, ... ,/) to be evaluated and a set of anributes, or criteria j (1, ... J), that 

describe the relevant characteristics of each alternative. The relative attractiveness or suitabilitv of different 

choice alternatives is determined by mathematically combining criteria scores with criteria weighting \-alues 

that .ire stored in a priorityvecror W(Lin et al, 1997, 405). The resultant \,-alues are recorded in an associated 

\·ector of appraisal scores a (1, ... , I). 

£11 is the criterion score, 

rv = (w H· w \ and 
1· "'t ',., 

J 

Lu·,= 
t=I 

Source: after Voogd (1983) 

opcra!1011 

FIGL"RE 2.2 A GE:--.ERAL MODEL OF MCA METHODS 

2.1 

Three general t}pes of MC-\ methods are available for producing appraisal scores from the weighting vector 

and criteria \·alue matrix. Outran.king techniques, of which the Electre family is most widely kno~n, rely 

upon pair-wise comparisons of alternatives to derive a subset of alternatives that outrank or dominate all 

other alternatives (Vinke, 1992, 58). Techniques based on multi-anribute utility theory (MAUI), such as the 
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·weighted summation methcxi, calculate appraisal scores for each alternative by multiplying criterion scores by 

their corresponding weighting value and then summing the resultant proouctS. Multi-dimensional scaling 

methods are based upon the concept that an ideal point that is pref erred to all other ,-alues can be identified 

for each evaluation criterion (Won. 1990, 122). Alternatives are ranked based on how far they deviate in ~ 

dimensional space in total from these \\"eighted optimum ,-alues. 

A ,·ariety of procedures are also available for transforming a decision maker's stated preferences into priority 

weights. The merits and operational details of these procedures as \\"ell as the MCA methods referred to 

.i.bove are discussed in greater detail in Oiapter Three and are also revie\\"ed in Olson (1996), Vinke (1992), 

JJ..nssen (1992), Nijkamp et al (1990), and Voogd (1983). The \\"eighting procedures most commonly 

encountered in the literature include: 

1. 

3. 

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

tr.mslation of semantic statements: inten-als on a 5 to 9 point nwneric scale are linked \\~th 
corresponding statements that indicate that a criterion is of "very low importance", .. low 
importance.,, through to "very high importance"; 

r.i.ting: decision makers distribute a fLxed number of points (usually 100) amongst the indi,;dual 
cntena; 

4. paired comparison: the decision maker examines all possible pairs of criteria and uses integer ratios 
(usually bet'\\"een 1 and 9) to indicate the degree to which criterion a is of more or less importance 
than criterion b; 

5. tr.1de-off methcxi: 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 criterion b. 

Depending upon the technique emplo;,ed, the me-asurement scales and quality of the data, and the manner in 

which priorities arc e)o..-pressed, the folio\\~ tjpes of results can be realised from an MO\ evaluation 

Qanssen, 1992, 51; Vinke, 1992, 28): 

1. 

1 

.i. complete ranking of the set of alternatives from best to \\"OISt such that A >B >C >D; 

J.I1 incomplete ranking of alternatives 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 alternatives is di,;ded into acceptable and not acceptable subset such that (A, B, q >D. 

In contrast to GIS, MO\ evaluation methods are targeted at the decision making needs and methcxiologies 

of higher-level policy developers and decision makers. The arguments that indi,;duals put forward in the 

negotiation process inherent to multi-participant decision making are based first on a selective assessment of 

the anilable information to determine which facets of a land use issue can be used to judge the suitability of 
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different alternatives. These processes are replicated directly within an MCA frame'tl.-ork through the 

selection of judgement criteria and the establishment of criteria \11,-eights - both of which can be refined 

quicklr to respond to an unsystematic assignment of problem characteristics or negotiating tactics. 

In addition to facilitating the testing of different solution strategies and assisting decision makers to learn 

more about the issue at hand, MCA can contribute in several other wa)S to the development of consensual 

or compromise 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 differentiating between 

accept.ible and unacceptable alternatives. Subsequent rounds of problem redefinition and alternative 

rdinement may be induced by this requirement but the end result will be the emergence of either a bener 

considered solution or a more sophisticated negotiation strategy. Second, the need to justify criteria and 

\lo-eight choices can contribute to openness, traceability and accountability in the decision making process, 

three factors ·which are demanded increasingly of public decisions and pri..-ate decisions that affect scarce 

public resources such as land and its associated uses (Voogd, 1983, 33). Third, the ability to examine a set of 

.iltematives from several different viewpoints provides a mechanism for expanding the variety of interest 

groups '\l.-ho can participate in land use decision making and enhancing their in&..-idual contributions wwards 

problem-solving (Nijkamp et al, 1990, 6). Finally, MCA allov.ss the intangible aspects of land use decision 

issues, such as political imponance or amenity values, and the intangible aspects of a decision maker's 

knowledge base, as represented by e:x-perience, values, and sense of place, to be incorporated into the 

e\·aluation e:x-plicitly as judgement criteria or implicitly through crite!ia '\l.,-eighting values (Gottsegen, 1997, 1) 

Voogd ( 1983, 34 5) stresses that "multicriteria evaluation only gives crrdiriaul results, subject to postulated 

\"alUt: st.nements (e.g. priorities, criteria, etc.). Such pat1tla!al statements may be based on research (e.g. 

preference or other analyses), but they alw.iys remain arbitrary e_"--pressions." 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 multi­

faceted decision problems and that the validity of the asswnptions underl)ing an MCA evaluation affects 

resulting outcomes (Vinke, 1992, 29-30). 

However, there are a number of general limitations to MCA methods that can hinder their use for land use 

pl.mning and decision making. First, Gm.-er (1991, 328) noted that many MCA methods exist only as 

mathematical procedures that must be programmed and supplied with data management and reponing 

c.1pabilities. Since the time of his comments, more of the bener kno'\l.n MCA techniques have become 

comrnen:ial products but their highly-specific capabilities and their focus on strategic decision problems limit 

their d.1y-to-day applicability. Second, MO\ methods are poor at accommodating the temporal and the 

spatial dimensions of choice problems Ganssen, 1992, 90; Tkach and Simonovic 1997, 29). This is a critical 
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shoncoming given the importance of these dimensions to understanding the processes and differential 

impacts of land use change, such as those discussed e-arlier in this chapter. 

In addition to these technical limitations, MCA methods share several structural limitations that restrict their 

over.ill usefulness in a MPDM forum. Foremost among these limitations are a series of uncertainties 

concerning the method being used in the analysis (method uncertainty1 and ·whether .tll of the rele-1.~mt 

criteria have been included in the anal}sis and are weighted properly (criteria and priority uncenainties). One 

aspect of method uncenainty relates to the fact that although most MCA techniques are conceptually simple, 

the:· can be overly complex for non-ex-pens to understand and operate successfully (Won, 1990, 137). 1bis 

can be a serious deficiency as decision makers accountable to investors or to the electorate are usually 

un--illing to base their decisions and conswne limited titre on methods that they do not have confidence in. 

Moreover, the assumptions underl}ing individual MCA techniques and weighting procedures are sufficiently 

unlike that they behave differently in trade-offs bern-een alternatives thereby pennitting 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 per se. For this reason, Heywood et al 

(1994, 635) and Jankowski and Richards (1994, 325-326), among others, encourage the use of more than one 

MC-\ method and also applying some form of sensitivity analysis to allow decision makers to ascenain how 

a change to a specific priority· or criterion score affects decision outcomes. 

Despite these ·tveaknesses, MCA methods offer significant capabilities directly reLted to the multi-faceted 

~IPD~f conte:-.."t inherent to strategic land use planning. The nex"t section describes how an integration of 

GIS .llld MC\. can capitalise on the best characteristics of each to produce the foundation for a SDSS 

t.ugeted specifically at providing decision suppon for land use-related tourism planning in SIS. 

2. 2. -I- lntegr.1tim if GIS am }vf 01 T ed»duj,ts far Lam Use Pl.lTlJ'TUf!, 

111c prc,;ous two sections have outlined some of the significant, but limited, forms of decision suppon that 

both MC-\ .md GIS can provide indi,;duallyto semi-structured land use planning problems. Both also have 

significant 'tl.-eaknesses which have restricted their acceptance and success for higher order decision making. 

Most significantly, ho"--e,·er, the capabilities and shoncomings of GIS and MCA are largely complementary 

in nature. GIS have strengths in the areas of data management and integration, spatial representation and 

.lll.i.l:sis of diverse phenomena, and visualisation while offering poor accommodation of the nwnerous and 

diverse interests, ,;e"-points and priorities that permeate land use issues. As a result, GIS diffusion as a 

decision suppon tool has been restricted largely to data processing and mapping functions ·within the realms 

of inf onnation 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 multiple vie~;points and by pennining differential amounts of emphasis to be assigned to 

specific problem elements. These advantages have not been e.,-ploited to their fullest in practice due to a 

\·ariety of re.i.sons including their general lack of data management functions, an inability to account properly 

for spatial data, the problem of method uncertainty, and their operational cornple.'i:ity for non-e)..-pert users. 

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

choice problems. The following tv.u questions are central to the integration of GIS and MO\ functionality: 

1. 
-, 

How should GIS or spatial information technology in a broader sense, be linked with MCA mooels? 

\'f'hat groups of potential users can benefit most from different types of GIS and MC\ linkages? 

In response to the first question, two strategies have been identified for integrating modelling and analjtical 

tools such .IS MC\ \'\1th GIS. The earliest efforts followed what has been referred to as a "loose-coupling" 

or "shallow-coupling" approach ·where separate stand-alone GIS and MO\ softv.-are packages v."ere linked 

through J.I1 intennediate ftle exchange mechanism From an operational perspective, the GIS serves as both 

.1. source of input data for the mcxfel as v.""ell as a destination for mooel results to be displajed and 

m.mipul.i.ted further (Fedra, 1996, 413). Although linle customisation is required to integrate different 

systems in this way, the users' cognitive processes are hindered by the need to readapt continually to the 

peculiarities of dissimilar user interfaces and procedures, .i.s illustrated in Figure 2.3. 1bis problem is 

.1.ccentu.1.ted ii the GIS is linked in this fashion to several different modelling packages. "Tight-" or "deep-" 

coupling eliminates the difficulties associated \'\1th incompatible user interfaces and the inconvenience of 

rel:,ing upon file exchange linkages to transfer inionnation between the systems. Using this approac~ MO\ 

routines m: incorporated directly \'\1trun the general GIS toolbox. 1bis 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 

cap.1bilities incorpor.i.ted v.1thin the overlay procedures of the IDRIS! and SPA1'1S commercial GIS 

products. 
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FIGCRE 2.3 METHODS FOR LI:--:KI::--.:-G GIS .·\SD MCA 

In terms of the second question. the issues of integration methodology and the target user community for 

the result.lilt decision support functionality are highly related. Technical infonnation specialists, ·while not 

im·olved directly in the decision making or policy development stages of strategic-level planning, generate 

d . .n.1 processing outputs that are critical sources of input to higher-order analysis and decision operations. 

An .1.bility to mm·e beyond the detenninistic map layer overlay procedures of most commercial GIS and 

selectively weight md prioritise different data elements \\,ill produce more relevant md realistic inf onnation 

products. The MC-\ capabilities of ID RISI md SP M'S mentioned above are a first step toward this end, as 

they pemiit factor weighting \\,ithin map overlay procedures. The application of GIS to planning issues, 

howe\·er, encompasses more than o\·erlay routines and a viable role can be identified also for more loosely­

imegr.1.ted systems exemplified bythe efforts of Jankowski md Richard (1994), Pereira and Duckstein (1993), 

.ind C1rver (1991), among others. Through the use of these tools, technically-adept users can make bener 

quality d.1.t.1 .1.vail.1.ble as input to the domain-specific SDSS that are required by higher policy developers and 

nuki.:rs. 

Howe\·er, it is .1.pparent that even efforts to integrate MO\ methods tightly \\,ithin the general GIS toolbox 

will suffer from the same structural limitations that hinder current GIS in terms of prmiding higher-order 

decision support. Cm·er (1991, 337) notes that a technically-skilled GIS operator would likely be required to 

act as .lil intennccfury between the enhanced GIS and the decision makers, many of whom may have only 

minimal knowledge, interest, or e~i,erience \\,ith 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 kno\\,1edge 
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that is required of pluming procedures and anal}ses, some decision makers may be uncomfonable ·with the 

need to tr.an.slate 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 cenain amount of control over 

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

As a result, more attention is being directed at integrating limited GIS functionality and MG\ methods 

"-ithin tightly-coupled and highly,.focused SDSS. The decision-assisting orientation of these SDSS and their 

easy'·to-ruvigate interfaces place less of a premium on technical skills and data processing functionality and 

therefore allow them to be useful to a \\-ider spectrum of individuals. This broader cross-section of potential 

users includes higher-level policy-developers and perhaps even policy-makers directly "'ithin planning 

agencies and may also include members of other groups or agencies, including the public, that may be 

involved ~ith planning issues on a less frequent basis. Within the SIS land use and tourism planning 

comex-c, potential system users may include representatives of different facets of Government (Planning, 

Tourism, Economic Development, Environment, etc.), foreign and domestic property developers and 

lando~ners, community associations, NGOs, '\.-arious business associations, among others. 

G:mstructing a multi-participant SDSS to assist with consensus- and compromise-building in this comple.x 

problem emironrnent is a task that can include but also ex-cends beyond a marriage of GIS and MO\ 

capabilities. Specific facilities, for instance, need to be provided to facilitate and manage intra- and inter­

group infonnation exchange. Many of the developments in the field of Group Support S}stems (GSS) and 

its sub-field of Group Decision Support S}sterns (GOSS) are relevant to infonnation S}"Stem use for SIS 

planning. The ne).-C section provides an overview of pertinent GOSS research, e)..plores how GOSS have 

influenced recent spatial information S)"Stems development, and conceptualises the use of multi-participant 

spatial infonnation tools "'ithin the SIS land use and tourism planning contex-c. 

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

:!.3. ! Group Decision Support Systems and Group Spatial Decision Support Systems 

Recently, attention has been directed in the literature at GSS and GOSS as organisational structures have 

shifted from hierarchical arrangements to more flexible project- or te-am-based methods of production that 

are reliant upon grouirbased problem-solving (Ngwenyama et al, 1996, 155). The strength of GOSS "lies in 

their Jbility to enhance indi"idual 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 GOSS can aid in documenting decision 

processes and also reduce the tendency for one or more members to dominate discussion. 
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A detailed study of the impacts that are most frequently aruibuted to GDSS was conducted by Poole et al 

(1993, 180-187), who compared computer-supponed and non-supported group decision making. The 

impacts were divided into two broad categories: "External S}'Stem" impacts affect how the group organises 

itself and interactS \'li-ith its external environment while conducting its work, while "internal S}'Stem" impacrs 

are associated v.-ith the processes that the group uses to express the interrelationships and sentiments of its 

members to each other {Poole et al, 1993, 180). Table 22 lists the impacrs and indicates how they are 

thought to affect group decision making. 

Impact Quality Consensus Solution Decision Process 
Clla112e Satisfaction Satisfaction 

ImpactS on the external system 
Work process structure 

More organised decision processes T 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 critical scrutiny of ideas T T or,l, T or.J.. T 
Increased ideational connection T T ? T 
Increased use of formal idea Tod, Tod, T Tod, 

ImpactS on the internal S}Stem 

Attentional focus 
Increased task focus T T T T 
Sun-up friction ,l, ,!, .J.. ,l, 

Mechanical friction i i T i 
Influence processes 

Equalisation of participation T T T T 
Less clear Ieadershio emergence ,l, ,!, ,l.. .J.. 

:\mountofcommunicacion 
Less verbal communication ? ? ? ? 

:'.\."oce: Effects of GOSS on group decision making: t = increased impact, .J.. = decreased impact,? = !Llture of impact varies. 

Source: :\d.ipced from Poole et al (1993, 182) 

TABLE 2.2 HYPOTHESISED IMPACTS OF GOSS ON DECISIO~ MAKING 

The results that Poole et al (1993) recorded for the specific GDSS under study and those realised in the field 

in general have been mixed. For example, some studies have indicated that meeting times have decreased 

v.-hen GDSS are utilised, 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 gro\'li-th 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 sofrwa.re (groupware) still 
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remain to be realised and, moreover, the conceptual fr.une"'urks have yet to be developed for appl}ing this 

technologyeffectivelyto specific problem are-as (Armstrong, 1994, 674). 

GDSS implementations are frequently classified ·with respect to the ·whether the decision makers are either 

dispersed or co-located and ~nether they communicate in a S}nchronous or an as:nchronous manner 

(C.Opas, 1993, 162). Based on these dimensions of spatial and temporal proximity, four broad operational 

fonns of GDSS are apparent: 

1. 

3. 

4. 

same location, same time: panicipants meet together at the same location (i.e. conference room) 
and work collaboratively on resolving the problem at hand using a GDSS based on a Local Area 
Network (LA.1'-1"); 

same location, different time: panicipants leave their contributions to a group problem-soh-iog task 
.it a common location using either a I.Al'l' or Wide Area Nern-urk (W" A.!.'\J); 

different location, same time: participants collaborate using interactive teleconferencing over a 
WA.1"l' or satellite link; 

different location, different time: participants contribute to decision making using tools, such as e­
mail, \\-hich are designed to be both time- and location-independent. 

Most GDSS efforts to date luve been focused on the first alternative "'--here decision makers work together 

at a specially-equipped decision room or conference room (Silver, 1991, 225). As DeSanctis (1993, 208) 

notes, "the presumption is that the dilemma is so complex as to require the involvement of multiple e:iq>erts 

or st.ikeholders; hence, the systems are designed for use in group settings, especially face-co-face meetings." 

In the sp.ice and time coincident conference room model, each decision maker has a private work area on 

their O\\ n networked workstation and contributes to problem resolution by submitting input to and receiving 

the input of others from large public display screens and accompanying data storage and exchange facilities 

(C.Opas, 1993, 162). 

Two .1ppro.1ches have been advanced to operationalise the decision room GDSS model Multi-user systems 

,u-e the most complex variant as they supplement access to public facilities and resources \\-ith the ability for 

users to interact directly"--ith one another (DeSanctis, 1993, 212). C.Onsequently, these S}sterns can support 

direct user-to-user communication and negotiation sessions simultaneously as wt!ll as sessions that include all 

decision making participants. While few restrictions are placed on computer-related communication, intra­

group equity can be problematic "'--hen users differ substantially in terms of computing skills (Lernburg, 1997, 

2}. In contrast, single-user S}Sterns channel all user communication through one S}Stem administrator \\-hose 

role in the group decision making process can range substantially. For instance, "'-ith moderated or 

"chauffeured" GDSS, a S}Stem operator \\no is highly conversant "'-ith the technical and methodological 

issues surrounding the problem domain controls -what information, communications, and resources are 

available publicly to the group (Armstrong, 1994, 673). Alternatively, the intermediary can function as a 
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facilitator ~-ho guides the group discussions by suggesting which methods or infonnation may be 

appropriate at a given stage (MacDonald, 1997, 516). Lastly, ~;th user-driven GOSS the operator takes on a 

passive role limited to responding to group member directives as required (Silver, 1991, 226). 

Recently, more .mention has been directed at utilising the methodological and technological foundations of 

the GDSS field to e::-..1:end GIS and SDSS be)ond their predominantly single-user form through specific 

c1pabilities to accommodate group or multi-panicipant decision making. In 1996, the NCGIA (National 

Center for Geographic Infonnation and Analysis) launched Initiative 17 to spur research into Collaborative 

Spatial Decision Making (CSDM). Other terms emplo}ro in the literature for these research efforts include 

Group Spatial Decision Suppon S)stems (GSDSS), Spatial Decision Suppon S)sterns for Groups (SDSS-G), 

and Multi-P anicipant Sp-atial Decision Suppon S}stems (MP-SDSS). For convenience, these terms are used 

interchangeably throughout this thesis. 

Although the literature on multi-panicipant GIS or MP-SDSS is relativelyspar.;e to date, three broad areas of 

research can be discerned. First, commercial, single-user GIS has been applied to a variety of problem 

conte::-..1:S in a "participatory" manner that is inclusive of a broad and, often at}pical, spectrum of community 

members. Generally, this research focuses upon conceptual and methodological issues of incorporating local 

knmdcdge from multiple individuals into GIS and improving grassroots access to the technology. Thus, 

Huns et al (1995) refer to the need for panicipatory GIS that can represent a .. social definition of land use 

potential"' for rural land reform in South Africa while Eastman et al (1995; 19936) demonstrate how a GIS 

opcr .. nor can facilitate debate amongst group members and apply subsequently the group's results to an 

operation such as criteria weighting. Both of these contributions are grounded in a desire to "democratise"' 

the use and control of GIS and recognise the political dimension to information S}Sterns - a need that 

To~-ers (1997) illustrates clearly in his examination of GIS use by the l.J"S Forest Service for detennining new 

power line corridors in West Virginia. 

A second body oi research iocuses more directly upon determining design requirements and developing 

capabilities that arc specifically attuned to multi-panicipant or group use of spatial information technology in 

a ~IPD~v! sening. Godschalk et al (1992) discuss their H}pothetical Gty Development Dispute instructional 

tool that utilises a customised GIS platform (pc ARO'INFO sofrw·are) to permit users to address the 

conflictual .ispccts of land use planning and land suitability through role-pla)ing. Different user teams, each 

operating an independent GIS and representing particular interests in the development process (e.g. 

environmentalist, developer, planner, etc.) can identify land parcels suitable for development based upon 

weighted map overh)s. The resultant maps and database listings are then collated by a S)Stem manager and 

used as a basis for negotiation toward a compromise or consensual solution (Godschalk et al, 1992, 1211). 

Bro"'n et al (1994) e::-..1:end the ARO'INFO GIS to a multi-scenario form that allows different vie~points 
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concerning the tr.1de-off s between forestry and ~ildlife preservation to be compared and provide an avenue 

for building consensus. 

More interest is being e:-.."Pressed recently about adapting group-specific functionality developed in the GDSS 

field to spat.ial information technology. While Jankowski and Stasik (1997) illustrate that some rese-.m:h 

acti\-ity 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 anention to date 

(1facDonald, 1997, 516; Copas, 1993, 162). Jankowski et al (1997), for example, have developed an 

innovative proto~pe SDSS-G for site selection pwposes named Spatial Group 010ice that is based upon a 

loose-coupling of Arc View and an MCA. sofr°"'-are package named Group 010ice. 1bis facilitator-led SDSS­

G offers the advantages of GIS and MO\ integration as 't\:ell as specific enhancernents for the multi­

participant decision making context in the areas of c0nsensus-related mapping s1mbology and group \·oting 

procedures. 

If the promise of GDSS is to be realised fully in a spatial frarne\'\.urk, there are nwnerous technical and 

methodological difficulties that remain to be resolved in are-as such as shared map graphics, data protection, 

collective modelling capabilities, and methods for reconciling differences between the positions of various 

p.micipants (Armstrong, 1994, 673; 679; Copas, 1993, 162). Of equal imponance is the need to identify the 

subset of GIS capabilities that groups \'\.ill most likely require, the generic and domain-specific queries and 

reporting outputs, and critical issues of interface design and group usability (Armstrong, 1994, 675). 1bis 

I.mer group of issues are confronted in Cliapter Three where specific design considerations are discussed. 

Ho\\-e\·er, in order for these issues to be addressed properly \'\.ith respect to the SIS land use planning 

come:-.."t, the potential contributions that MP-SDSS can offer and their role in the planning process must be 

d..ui..iied. The ne:-.."t section describes how these decision suppon tools can be incorporated successfully into 

SIS bnd use .md tourism planning practices. 

2.3.2 77x Rdeif.\trdti.-Amicip.mt Da:isicn Support Tcds in SIS Tanismmrl Lmrl Use Pl..1111111"i!, 

In one of the most frequently cited models in the decision suppon literature, Simon (1976, 40-41) identifies 

the iollo\\ing four stages of decision making processes: 

1. 

3. 

4. 

intelligence - determining the need for decision making or problem-soh.-ing; 

design - preparing alternative courses of action; 

choice - evaluating alternatives and selecting the most appropriate strategy; and 

rc\-iew - assessing past choices. 
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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 repetitive route through these phases (Sprague 

J.nd Cu-Ison, 1982, 98). In teffil5 of SIS land use and tourism planning, these decision making phases can be 

trJ.OSW.ted into three generic t}pes of MPDM task.5 that most panicipants in strategic-level and land-related 

tourism decision making build their decisions from: 

1. 

") 

3. 

problem ex-ploration facilitating the .. discovery" and appraisal of local resources as ·well as current 
J.nd future conditions from divergent perspectives, alternative problem definitions, and performance 
indicators (e.g. population density, amount of undeveloped subdivided land, etc.); 

identification and creation of development alternatives ·which may represent competing locations 
for a given t}pe of facility (e.g. coastal reson) or may involve the specification of more 
comprehensive development strategies by different panicipants for a panicular region under study 
(e.g. administrative district, functional destination zone, etc.); 

evaluating the available choice alternatives and selecting the most desirable strategy from a 
consensus or compromise-seeking perspective given divergent vieV1.-points and priorities that may be 
encapsulated in different development strategies. 

Prev-ious discussions have suggested that land use decision making occurs V1.ithin and across a series of co­

related J.nd, relative to the V1.ider planning process, subordinate decision making conte~"tS that reflect the 

domain-specific interests of various individuals, groups, and organisations. G:msequently, the overall Lind 

use pLmning decision making come~ is characterised by both sequential and concurrent instances of these 

intelligence, design, and choice activities. 

Tiu-ee generic MPDM contex.s or environments related to land use change and management can be 

identified ·where :MP-SDSS can potentially be of assistance: 1) homogeneous groups, 2) heterogeneous 

groups, J.nd 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 .1.Spects of Lind use change that are of primary interest. A central decision suppon need therefore is 

to f.1..:ilit.1tc the formulation of group strategies concerning these interests among a number of individuals 

h.iving similar value sets. Examples of this t}pe of contex"t include several Government planners working 

colL.bor.itively to evaluate the suitability of a major development proposal, members of a National Trust 

NGO identifying and prioritising collectively habitat areas for preservation, and staff of a large private sector 

Lind de\·elopment firm meeting to determine the best location for a new retail outlet for a set of candidate 

locations. 

The heterogeneous group contex"t is more complex as some members may have related but not entirely 

coincident objectives or preferences, while others may be in direct conflict and/ or competition. In these 

c.1.Scs, the main group decision task is to craft an aggregate policy response from a diverse group membership 

45 



to current or anticipated future conditions. Thus, a developer.;' associauon may lobby Government 

collectively to oppose new planning regulations that substantially limit development potential in scenic or 

culturallr-sensitive areas and, in doing so, produce alternative land use plans or regulations more closely 

aligned 't'.ith the priorities of their indi"idual member.;. 

The multi-group context is the most comple..x and potentially conflict-laden conte..'\."t as it encompasses the 

inter.1ctions 't'.ithin 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 

contex"t 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 e..xarnple, take the form of a development re-..iew 

comrninee and is often confined to elected or appointed officials. Community or group member.;, many of 

,;,.-horn may be responsible for decision making in other contex"tS, participate primarily as representatives who 

present submissions, lobby through formal or inf orrnal channels, or voice their opinions concerning 

proposed policy decisions. Sample participants and decision making issues relevant to SIS land use and 

tourism pluming for each of the three generic decision making contex"t.S are listed in Table 2.3 below. 

The interdependence of these three generic decision making conteXts has several important implications for 

the use of ~IP-SDSS and related decision support technologies. Fir.;t, decision making related to land use 

ch.mge does not take place at a single point in time, as it is distributed across several interrelated geographic, 

thcm1tic, and contex1:ual levels due to varying competition, expertise, and mandate related objectives. 

Second, decision making problems generally become less structured as one moves from the homogeneous 

group contex"t through to the multiple group environment, reflecting corresponding changes in the diver.;ity 

of v.tlues and objectives of the different participants. The nature of decision miking procedures can also be 

ex-pected to differ as \\"ell \\ith homogeneous groups adopting a more rationalistic approach to decision 

nuking in general, v..-hile the multiple-group environment would rely comparatively more on an interactionist 

or a negotiation-based approach. Tiiird, the participants in decision making and their specific roles may 

ch.mge from one context to another. Thus, scientific, technical and policy experts \\ithin a given 

Government agency may .1ct collectively as decision maker.; while generating different land use scenarios that 

s.1tisfy their departmental objectives and concerns. A subset of these individuals may then take on an 

,1d\isory or representative role \\-hen presenting these strategies as input to heterogeneous group contex"tS 

inrnhing, for instance, several Government agencies or in the multiple group contex-r of the fonnal land use 

planning forum. Fourth, in order to assist \\ith compromise-based problem-solving, MP-SDSS must be 

sufficiently broad in scope to support a variety· of decision making styies and facilitate the integration of 

multiple contex1:-specific anal}~es. 
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/ Generic Group C.ontcxt 
!
1 

Homogeneous ( De, clopmcnt 
tirm1 

/ Homogeneous ( :\auonal Trust 
I :\G01 

Homo:,;eneous (Go,emment 
Plannml! Dept. I 

Heterogeneous ( Tounst Board) 

i Heterogeneous (Go,emment 
I Admm,strJllon) 
i 

I \lulH-group (Communlly 
i Planning Committee) 
I 

I \lulH-group (groups wnh 

I
I ad, crsanal land use and 

manaccmcnt oosn10ns) 

Sample Decision Problem 

Locate site for new hotel 

Designate and pnoritisc areas for 
preservation 

I Designate parcels for future 
I tourism-related land-uses 

Respond to Tounsm \1inistry·s 
draft lone-term plans 
Evaluate and recommend 
moditicauons to proposal for new 
tourist resort 
De\"lse a communlly development 
strategy based on small-scale 
tourism plant 

I 
Resolve impasse over tourist use 
of specific habnat (e.g. numbers of 

i divers ocrmlttcd at speer fie reefs) 

Potential Participants 

StafT planners. engineers. architects. investors 

I Technical staff. membership. volunteers 

Development control and long-range planners 

Hoteliers. tour operators. restaurant owners. 

Government agencies responsible for Tounsm. 
Physical Planning. Water Authority. Social 
Planmmr. Environment. Public Works. etc. 

Community members. im estors. elcctcd'appointcd 
dcc1s1on makers. go,emment representatives. etc. 

SGO cm 1ronmental and pnvate dive operator 
assoc1allons. Government environment & planning 
representallves as mc.'diators/facilitators 

T:\BLE 2.3 SA~fPLE GE::--;ERIC DEClSIOl',; MAKI::--;G CO:-.:TEXTS FOR MP-SDSS USE 

\X11.:!n these factors are taken into consideration, the appropriateness of the decision-room SDSS-G model 

to the SIS planning environment appe-ar.; to be somewhat limited. Although this approach can be used 

conceivably in all three generic decision making conte.xts, its associated financial. technical. and human 

resource demands preclude widespread investment in this cype of approach. Resource-related constraints 

.ind other considerations panicular to the SIS environment are discussed in greater detail in Chapter Three. 

A number of human factors also limit its appeal Panicipants '\\tlo are uncomfonable using computer 

technology may feel disad'\-antaged relative to other computer-conversant group members "-tlO may 

dominate computer-led group discussions and analyses. Others may, for personal or competitive reasons, 

wa.m to rruimain their anon)mit}· and develop their contributions toward group problem-solving in more 

private indi";dual or homogeneous group settings. This can be particularly rele'\-ant '\\tien anempting to 

build a compromise solution among potentially adversarial panicipants '\\tlo often adopt extreme positions 

\\tlcn negotiating with each other in hopes of senling on a solution close to their actual requirements (Saaty, 

1989, 65). These difficulties can be circumvented to some ex1:ent through the as1nchronous and/ or 

di.spt:rsed GDSS approaches but this is again an instance of applying more technology to a problem rather 

than altering the technology to suit the decision making realit1: 

The alternative methodology for MP-SDSS use in SIS is based upon the premise that '\\-bile the technology 

should suppon use in a networked environment, it should also be sufficiently ponable that it can be utilised 

outside a conference room sening and sufficiently affordable that it can be distributed among different 

decision making comex1:S. One major criticism of GIS and SDSS as decision support tools is that they can 

accentuate the centralising effect of bureaucracies on inf onnation access and anal}tical capabilities and. 

iurther, that they have the potential for being used as an instrument of selective inf onnation control and 

processing (Pickles, 1991, 84; Honey et al. 1991, 62). Investments in ex1:ensive databases, hardware, 
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software, and ex-penise are, panicularly in the SIS case, heavily concentrated ·within Gmtemment and to a 

much less ex"tent \\itrun larger private firms resulting in compromised inf onnation equity for those unable to 

access or adapt to the new decision support facilities and built-in biases in the data collection and structuring 

methodologies. 

Centralisation of information access is clearly at odds '\\ith repe-.ned calls in the literature to improve planning 

outcomes and reduce land-related conflicts by broadening panicipation in land-related decision making 

be:und the traditional domination of elites (Harris et al, 1995, 217). In an effort to democratise pLmning 

efforts and address local conditions, a community-centred approach has been advocated as a means of 

integrating acti\ities such as tourism into the local social, economic, and ecological structures (Brohman, 

1996, 60). 1bis is one setting ·where MP-SDSS appear to be panicularly appropriate, given that communities 

are far from homogeneous in their desires, resources, and levels of influence. Consequently, consensus- and 

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

With a MP-SDSS that is not dependent upon specialised facilities in a fi.xed location (i.e. operated on a 

laptop PC or installed on one or more computers uithin a communit}J, the tendency for computerisation of 

anal:tical and decision making acmities to insulate analysts and decision makers from the re-al-world 

problems that they are anempting to resolve can be alle"iated to some degree. In part, this is due to decision 

makers 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, 

boundaries of ecological zones are perceived as crisp lines of demarcation, human needs are defined \\ith 

reference to indicators a\-ailable in census data, and so on according to the need to generalise reality for 

c.mographic or data modelling purposes. 

The c.1pacity of GIS to permit analJ~es of secondary data sources and \\ith the absence of any field-based 

\·erific.1tion .md 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 

maintained in complementary s:~terns such as CAD. These data sets are, as Flowerdew (1998, 297) notes, 

socially-constructed and reflect the inherent biases and "ie'\\points of their creators. G:>nsequently, in the 

absence of any descriptive meta-data or any field-based verification of the currency, accuracy, and purpose of 

input data sets, the uncritical integration of multi-source data can prove to be almost as much of a weaknes:.. 

as .1 strength for spatial inf onnation technology. 

Sc\·eral researchers have noted that field-based data collection and verification has been in a general decline 

for decades due in part to increased technical and statistical capabilities of computer s1~tems and higher 

productivity demands limit the time available for field research (rowers, 1997, 118; Rundstrom and Kenzer, 

1989, 301). :\. }.-JP-SDSS that can be utilised \\1trun a communit}·setting has the potential to alle"iate these 
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problems to some degree by facilitating the inclusion of local panicipants and local kno'\\-iedge in the 

community planning process. While local kno"-iedge is not monolithic, can often be difficult to incorporate 

·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 assenions (Harris et al, 1995, 216; 

T1Sdell, 1993, 2H). 

Three related roles exist for MP-SDSS in SIS land use and tourism planning that accommodate all three 

generic decision making contex"tS. The first relates to the need to promote compromise- and consensus­

building in the multi-group contex"t. 1his can consist of providing an avenue for local community members 

to contribute, in either a fonnal or informal manner, to the generation of medium- to long-term 

de\·doprnent strategies and the evaluation of larger development projects proposed for the near-future. At a 

minimum, this input 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 panicipation must take place in the area 

under study and not solely in the offices of the national Government. 1his could counteract, to some 

ex"tent, the inherent biases that planning systems often display in favour of the frequently and vigorously 

micuLned interests of the powerful (Poneous, 1989, 225). 

The second role that is suggested for MP-SDSS relates to the development of land-related initiatives and 

decisions \'.ithin a variety of individual homogeneous or heterogeneous groups. Compared \'.ith the role 

proposed above, pmicipation here is decidedly limited and most likely would not include members of the 

public. For instance, staff \'.ithin a large land development firm could identify and assess collectively the 

suitability of se\·eral potential sites \'.-here a specific t)pe of tourism-related acti\ity or facilities could be 

loc.ned in light of competitive and complementary factors. Given the transnational nature of many 

components of the tourism sector, these analyses could feasibly ex"tend across several different SIS 

simult.meoush·. 

Third, ~IP-SDSS could also be used by Government planning staff or staff of other public agencies as a tool 

to .i.dapt Etzioni's (1967) mixed scanning decision making approach to the tasks of defining planning issues 

and possible solution strategies. While the pre"ious 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 eff on here is focused 

more on the proactive identification of existing or potential are-as of conflict and trade-offs. 

The potential of an MP-SDSS or any group decision making aid depends in pan on resource-related factors 

(e.g. data, staff training, technical infrastructure, and finances, etc.) and technical aspects of the system itself 

(e.g. functional capabilities, user-interface, etc.). These factors are discussed in detail in Cbapter 1hree. 
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However, it is ultimately human factors that detennine how successful decision suppon tools can be in any 

of the roles suggested above. Perhaps the most imponant human factor here is the \'\,illingness 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 politicians or entrepreneurs, agree to 

.1.ccept J. certain loss in power, the exposure of their priorities, and the introduction of funher deL.3-s md 

uncertainty into the planning process. Based on the history of centralised planning, control, and decision 

making in general throughout the Ciribbean, it is unlikely the high-level politicians would be willing to accept 

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

The potential for bureaucratic use of MP-SDSS, either within the depanmental confines of Government or 

in bro.1Jer multi-group consultations, is gre-.1.ter given their long-term professional interest in resolving 

conflicts md their need to be accountable to both the general public and to elected officials. Relative to 

some of the other methods that Governments have for facilitating participation in land use and tourism 

planning such as the Delphi method, nominal group technique, and round-table discussions, among others, 

MP-SDSS prO\-ide domain-specific and complementary decision support with substantial anal3-tical 

capabilities (Bui, 1987; Hwang and Lin, 1987). The next chapter discusses the design of such a tool for land 

.md tourism planning in SIS. 

2A Summary 

This ch.1.pter has outlined in broad teffilS the need for strategic land use planning to co-ordinate individual 

land use .1.cti,-ities, stabilise land markets, and mitigate against market failures. The decision making conte:.\."t 

inherent to such strategic-level land use planning and management was described in terms of the 

interchanges berween multiple participants, multiple dimensions, and multiple facets. Within this ill­

structured problem em-ironment, land-related issues are resolved usually through negotiation and bargaining 

as v.uious interests must collectively make trade-offs and compromises bem-een conflicting preferences for 

cum.:m md future land use panerns and acti,-ities. While infonnation tends to be deployed selectively by 

indi, idual participants in the decision making process, there is a fundamental need to accommodate large 

volumes of thematically-diverse data within an integrative framework that recognises explicitly the 

irnportmce of the spatial dimension to land-related processes and issues. GIS can satisfy many of the 

information management, anal)sis, and communication demands of this MPDM forum but they have 

in.1deqwte capabilities in several critical decision-focused areas of functionality. Consequently, more 

;mention is being directed at integrating MO\ and GIS capabilities \'\,ithin a multi-participant SDSS 
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fr.unework to facilitate bener decision makers• needs to be able to evaluate alternatives, e.'\."Press priorities, 

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

The broad issue of decision suppon for land use planning is brought into a more immediate focus by 

examining it v.ithin the land use planning and management conte.'\.."t of SIS. Tourism development is a critical 

economic activity in most SIS of the Cuibbean, affecting host populations, natural ecosystems, and land use 

and acti\~typanems. The magnitude and character of these impacts depend largely on the t}pe and scale of 

tourism development and the resiliency of the host population and common propeny resources. The 

general trend of tourism development in the Cuibbean is tov.-ard larger and higher-density resons and a 

r.1pidlye:-.."Pa11ding cruise ship industry. The positive impacts of this t}pe of development are largely national 

in scope .md economic or political in nature. However, most of the negative effects are highly-localised, due 

to the concentration of tourism Lind uses .md acti..,ities near the coastal (accommodations) a11d pan (cruise 

ship facilities) attractions, the general decay of many effects with distance from their point of origin, limited 

local opponunities for the population to benefit from tourism activities, and the conf med land area of SIS. 

G:mflict, inefficiencies and deterioration in the qualir:· 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-oriented approach to managing and planning SIS tourism 

development can make imponant contributions 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 multi­

p.micipant SDSS. Moreover, it is suggested that MP-SDSS built specifically for the SIS land use and tourism 

pluming conte:-..'t be implemented in a ffi.ll1ner that is sufficiently ponable that they can facilitate consensus 

and compromise-building v.ithin and across divergent and dispersed decision making senings. The issue of 

operationalising such a system is examined directly in the ne~'t chapter through a discussion of the design of 

such a multi-participant SDSS. 
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Chapter Three 

THE ARG-IITECTURE OF AMULTI-PARTIOPANT SPATIAL DEOSION SUPPORT 
SYSTEM FOR LAND USE AND TOURISM PLANNING IN SIS 

11us chapter describes the design and proposed utilisation of a compact MP-SDSS appropnate to the 

problem of land use and tourism planning in SIS. The following broad interdependent issues and questions 

are .iddressed: 

1. 
,., 

3. 

4. 

5. 

6. 

·what specific decision support needs should the MP-SDSS satisfy? 

what factors panicular to the SIS decision-making conteA"t influence MP-SDSS design? 

who will use it .md in what capacity? 

·what functionality is required maximally and minimally to meet the decision support needs? 

·what t)pes of data are required and/ or desired for the syste~ 

how can the Nfl>-SDSS contribute to and integrate ·with the land use and tourism planning processes 
in SIS? 

Some of these issues were discussed at a conceptual level in Oiapter Two. Here, they are examined in teffi1S 

of their effect on the operational design of a MP-SDSS for SIS land use and tourism planning. The following 

section, for example, derives a set of design principles relevant to the SIS planning conte..'\."t based upon the 

human, technical, and organisational factors that define collectively the local emironment for inf onnation 

systems use. Ne"'.'.."t, the functional requirements of a MP-SDSS suitable for SIS land use and tourism planning 

.ire described. The architecture and capabilities of Tan-Plan, a system developed and tested in the Ca)man 

Islands but .ipproprute to all SIS, are revie'\\"ed neA"t vv:ith specific anention focused on its facilities for multi­

p.inicip.mt use, its .ippropriateness to the resource capacities of most SIS .ind its site selection and site 

c\-aluation f unctionalitv. 

3.1 Information Technology Use in SIS 

3.1.1 Loc.-d Factors A~lrfomutim Ted»dogyUseinSIS 

The b·el of success that is realised by appl}ing technological aids to human acti..,;ties is governed by two sets 

of factors - those related to the technology itself and those concerned '\\;th the human, institutional, and 

organisational senings in ·which the technology is utilised. For inf onnation S)'Stems such as GIS and SDSS, 

most attention has been focused on how technology, as embodied in the various hardvvare, software, and 

specialised data components, can lead to improvements in spatial data processing. T)pically, problems such 
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.is unco-ordinated urban spra~i or resource depletion are addressed first by identif}ing shoncomings in 

information access or anal}tical capabilities and a technology-based remedy like GIS is prescribed. If the 

technology does not deliver improved understanding or decision-making capabilities \\ith respect to the 

problem. then eff ons are directed most frequently at appl}ing more, and often increasingly sophisticated 

forms of technology, rather than detennining if the technology was appropriate in the first instance 

(Cunpbell and Masser, 1995, 28; Hall, 1993, 7). 

Hence, while technological innovations such as GIS and SDSS are usually of some ,-alue to decision-making, 

they often fall shon of expectations because they are ill-suited to the o~anisational contex1: in which they are 

used (fayior, 199 lb, 3). This context includes but ex"tends be}und the strucrural limitations of GIS 

mentioned in the hst chapter to encompass a variety of factors that def me collectively the local conditions in 

which information technology is applied (Sub.lI)uno, 1996; Veregin, 1995; Obenne}er and Pinto, 1994; 

Cunpbell 1991; 1992). For instance, an o~anisation's autonomy, internal power relationships, leadership, 

st.1bility, and level of uncenainty regarding infonnation system needs are key detenninants of inf onnation 

system success, or lack thereof, in developing countries (Zinn, 1993, 177; Masser and Campbell, 1991, 59; 64). 

Resource availability md use issues affect local conditions to a significant ex"tent in SIS. Hardware, software 

and maimenmce contracts are typically purchased from off-island sources usir.g limited foreign exchange 

reserves or are supplied for a fmite and project-specific length of time through international aid o~anisations 

(}.1.isser md Cunpbell, 1991, 64). Human resources are limited typically in absolute numbers md in the 

breadth md depth of available technical skills (Hall et al, 19976, 83). These effects are accentuated in SIS 

relative to other locations as the multi-functional ponfolios of many government agencies (e.g. U}man 

Islands Niinistry of Education and Planning; Grenada's Ministry of Finance, Planning and De,-elopment, 

T radc and Industr}J limit the potential for individual skills to be developed in depth in any one field (Kersell, 

1987, 95-96). Ongoing training of staff to utilise infonnation S}Stems properly and to develop self-supponing 

d.1t.1 nuintenance and collection procedures is hampered by this factor and by the financial constraints 

mentioned above. As .1 result, technical resources, such as skilled suppon staff and existing computing 

infrJ.Strucn.1re, are usually limited. Listly, data resources in SIS are frequently inadequate in terms of their 

anibbility, quality, currency, and relevance to the decision-making problems at hand, particularly\\ith respect 

to geo-referenced or map data that are central to the success of GIS and SDSS (Hall et al, 19976, 82-83; Yeh, 

1996,11). 

Bc,tmd these general influences, two other conte_'\."tUal influences are panicularly relevant to spatial 

information use in strategic land use and tourism planning in SIS. First, the complex and multi-dimensional 

nature of the problem environment, noted earlier in this chapter and in Cliapter Two, obscures the cypes of 

decision suppon needs to which inf onnation technology can be applied, whose needs precisely should be 
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targeted for assistance, and the manner in which these needs can be addressed. Second, Yeh (1991, H) notes 

that pLmners in developing countrieS have only general knowledge of vvhat computer technology such as GIS 

c.m or c.lililot do - an observation that parallels those made by Innes and Simpson (1993, 231) and 

Klosterman (1990, 181) \'\-it.h respect to North American planners. This can be e.--a.rapol.ated to the broader 

come::-..c of decision support for land use and tourism planning in SIS given the tendency for planning 

acti1:ities to focus on short-term application processing or promotion issues. 

3.1.2 D5ign Prin:ip/£5 Urrlerfyorg M P-SDSS Ikiwz far Lani Use .vri Taoism Planni,g in SIS 

Based on local constraints on inf onnation 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 plaoai□g­

These design principles, modified from Hall et al (1997a, 75), include: 

1. 

") 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

relevance and applicability to the wide "-ariety of subordinate problem domains that comprise the SIS 
land use and tourism planning contexc; 

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 e:iq>erience through to individuals 
highly conversant ·with infonnation systems; 

modest hardware requirements such that the sofnvare can operate on a personal computer (PQ ·with 
a minimal system configuration of a 486 processor and 8 megab}tes of RAM, VGA graphics, while 
hard disk requirements \'l,,ill be a f unccion of local database size; 

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

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

comp.itibility \'\ith software and the graphical user interface (GlJl) of operating systems that are 
familiar to most users (i.e. MS Wmdmvs 3.1, Wmdmvs 95, and Wmdows NI); 

low purchase price, free of license restrictions, and easy to maintain so that it is feasible to distribute 
it to a \-anetyof participants in land use decision-making; 

mechanisms to accommodate e::-..-plicitlythe :MPDM character of SIS land use and tourism planning; 

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

G:>lleccivcly, these design principles preclude the feasibility of satisfying the decision support needs identified 

earlier 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 orientation to\'\-.utl technically-adept 

users, .md licensing requirements were highlighted in Oiapter Two. The general lack of software \'\ith 

integr.ited MCA ,md 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. 
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3.2 Functional Requirements of a MP-SDSS for SIS Land Use and Tourism Planning 

3.2.1 A Frottiaul Vie-uJcfKeyStr~Lanl UseP~ Tasks in SIS 

The process of designing a decision support tool can be described as an anempt to anain the best possible 

match between the requirements of the decision-making environment and the capabilities that the tool is 

intended to prm-ide to support these requirements (Silver, 1991, 83). With a clear understanding of the 

former, the design issue is reduced to searching for the means to satisfy best the stated decision support 

needs. 

In the case of strategic land use and tourism planning in SIS, ho\\-ever, gaining an unambiguous and succinct 

depiction of the decision-making environment and its constituent needs is far from su-aightf orward. 

Medjd..:i-Scott (1993, 92-93) characterises the specification of these requirements as being a function of: a) 

the technical sening, 6) organisational goals, and c) the comex"t.S of use V1.-h.ich encompasses task domain, user 

char.1cteristics, and phjsical and social environments. An oven-iew of some of these factors, in particular the 

technical setting for infonnation technology use, \\1"J.S provided in the preceding section on local conditions. 

The rerruining two factors, as discussed in Oiapter Two, are areas of considerable complexity given the 

multi-contex1:, multi-objective, and multi-participant decision-making em-ironment characteristic to land use 

planning in SIS. For instance, the "ideal" MP-SDSS design for supporting inter-departmental decision­

making "'ithin Government assumes relatively constant managerial-level group membership, face-to-face 

communic1tion, clearly-defined mandates, and a general emphasis on rule-based procedures encoded in 

reguLitions, Liws, md professional practices. In contrast, a design to support planning at the community· 

le,.·d must accommodate a more fluid em-ironmem characterised by djnarnic groups, concerns for 

anon}mity, and .1 wide range of decision i.ssues and task t}pes that need to be addressed. 

Despite this complexity, three basic decision tasks \\"ere identified in Oiapter Two as being common to land 

use .ind tourism planning in SIS. These tasks include: ex-plore 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 "'ider land use panem or by ex1:ending this process to produce more comprehensive land use 

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

The Litter tasks of site selection and e,~aluation are driven often by the need to satisfy five- or ten-}ear targets 

for \-isitors or accommodation units produced through a combination of analjtical, arbitrary, and exogenous 

inputs. Hence, decision-making participants must determine collectively where to locate specific t}pes of 

tourism land uses, subject to competing claims by other land uses and divergent assessments of the suitability 

of alternative locations. The results of these negotiations are encapsulated as land use zone designations and 

regulations "'ithin national or sub-national long-range development plans. Once these designations are in 
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pl.ice, the need to identify and evaluate alternatives can emerge in a re-acuve and ad lxr manner as 

development initiatives are submined incrementally. Decisions concerning the spatial and temporal phasing 

of development, ·which specific types of pennissible land uses to encourage in a given zone, and the suitability 

of different variations of a large development proposal are three e..-xamples of decisions that are strategic or 

tJ.ctical in nature but are often detennined 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 lmver level stages. Jankowski et al (1997, 58-t) and N}t!rges (1995, 318) list five decision-making 

steps that are conducted "'~th an SDSS-G during a site selection exercise: 1) problem e)..-ploration, 2) criteria 

selection, 3) criteria prioritisation, 4) alternative evaluation, and 5) consensus negotiation. Based upon the 

roles suggested earlier for MP-SDSS in the SIS planning process, these steps could be repeated in a series or 

concurrently J.cross several deparunental or interest-group-specific conte.. ... "tS. 

In the sections that follow, the functional capabilities that an MP-SDSS requires to suppon these selection 

and evaluation tasks are examined in detail However, prior to this, it is necessarpo consider what DeSanctis 

( 199 3, 212) terms the "holistic anributes" of GOSS and how these properties factor into the design process. 

This shifts the focal point of the discussion temporarily away from concerns of ""'-hat can the system do 

specifically?" to broader questions such as "how well does the S}~tem suit its target decision-making 

environment?", "how, and to v.nat e::\."tent, is the S).Stem likely be used?", and "v.nat are the probable effects 

of S}~tem use on group decision-making?". 

Rf5tnctr..eJUs, Decisim Gratlarn?, an:/ O:nprd»si-.£113s inMP-SDSS Desiwi 

The mributes of a DSS, including subtypes such as SDSS, GOSS, and MP-SDSS, are described most 

frequently in terms of three dimensions: restrictiveness, comprehensiveness, and decision guidance. Silver 

(1991, 115) defines restrictiveness as "the degree to "'nich, and manner in "'nich, a DSS limits its users' 

decision-making processes to a subset of all possible outcomes." Two facets of restrictiveness can be 

discerned in this definition. The f i.r.;t concerns the range of functions and interlace presentations that are 

incorporJ.ted ~~thin a DSS. Irrespective of the decision-making and design environments, J. cenain amount 

of restrictiveness is unavoidable since time, cost and technological limits allo~· only a finite amount of 

functionality to be prm,;ded ~,dun any information S}Stem. 

SprJ.gue J.nd Carlson (1982, 99 ) cite four other factors that contribute to this aspect of restrictiveness in a 

DSS: a) a DSS is only one of the aids that are emplo}ed t)pically in problem-sohmg, b) the decision problem 

is necessarily represented in a simplified manner 't\1thin a DSS relative to conceptualisations of its user(s), c) 

DSS impose often new demands for panicular skills and/ or approaches to problem-solving, and d) not all 

decision-making activities can be supponed through computerised means. DeSanctis (1993, 212) and 
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Jmkowski et al (1997, 585) refer to this component of restrictiveness as a distinct attribute of 

comprehensiveness. Thus, more comprehensive S}Stems are applicable to a broader spectrum of decision 

problems but their complexity tends to make them more difficult to operate than less comprehensive S}Stems 

that are targeted at specific problem issues. 

The second facet of restrictiveness centres upon the ex1:ent that a DSS eof orces some form of structure upon 

the decision-making process. More restrictive S}stems require user.; to follow a particular sequence of 

operJtions or to adopt a specific approach to problem-solving ·while less restrictive variants permit user.; to 

define their mm decision path by selecting procedures as required from a "tool box" and setting parameter.; 

as the:,see fit Q'anko·wski et al. 1997, 585). 

\'vhile restrictiveness affects v.-hat a user can or cannot do v.ith a DSS, decision guidance reflects the ex'tent to 

'tl.-hich the user is provided "'ith direction in the use of the S}Stem's capabilities and in the structuring of the 

decision-making process (Silver, 1991, 158). Decision guidance can be either deliberately or inadvertently 

provided by a S}Stern. Deliberate guidance can be infonnative, ·where user.; are provided v.ith unbiased 

inf onnation concerning the choice of options, procedures, or data v.ithout indicating a preferred choice, or it 

can be suggesti\·e in nature in that recommendations are provided for choices (DeSanctis, 1993, 212). 

Inadvertent guidance can be thought of as a form of unintended e.,'temality associated v.ith a S}Stem's design 

that in some mumer aff ecrs how user.; perceive or utilise the s1stern. The order that choices are arranged on 

a menu t.n:e may, for example, affect how often individuals remember and use a panicular procedure (Silver, 

1991, 183). The impon;mce of a S}Stem's interface as the main vehicle for suppl}ing decision guidance and 

influencing the general usability of the S}Stem is described in a subsequent section. 

Gearly, there are important interrelationships between the attributes of restrictiveness, comprehensiveness, 

.md decision guidance. Restrictiveness arises, in part, from a real or perceived need to simplify and structure 

problt:m-soh-ing by suppl}ing a limited range of methods or procedures that a user has to consider and learn. 

SDSS, for inst.mce, are constructed t}pically around a subset of GIS and other anal}tical f unctionalit}' that is 

pertinent to limited task domains. The environment that a DSS is designed for, "'-hich encompasses the 

anticipated user communit}·, the decision problems to be addressed, and the local conditions discussed above, 

is .tlso a key determinant of S}Stem resuicti\·eness and decision guidance. Complex and multi-dimensional 

decision-nuking environments, like those of SIS land use development and tourism 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 user.; "'ith v.idely ranging skill 

and knowledge sets to navigate and utilise the S}Stem effectively. 

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

enumerating the functional capabilities of the S}Stem or, in other words, v.-hat the S}Stem can do. The above 
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discussion has pointed out the need also to be cognisant of '\\-hat a S)'Stem cannot do (restrictiveness) and how 

decision-makers can be deliberately and inadvenently 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 conte:x"t are outlined ne.,"t. The discussions concerning the functionality required to satisfy the 

decision tasks of site identification and evaluation are organised below to reflect the usual practice of 

cornpanmentalising 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 minimally, these are 

noted. 

User Interface 

i 
Database .Management Multi-Participant 

(DBMS) Management 

i t 
MCA Spatial Data 

Models II( > Management 

Display and 

Reponing 

FIGL"RE 3.1 GE:'.':ERIC FL~CTIO:'.':AL MODL'LES OF A MP-SDSS 

The user intcrf.icc (lJI) serves as the gate·way through which selected aspects of .1 S}'Stem's internal 

functionality are revealed to the user(s) and all interaction with the S)'Stem is channelled. The lJ1, ·which may 

be built .iround command line input, menu options, or iconic representations, is the model through v.-hich 

users map their tasks onto a system's available suite of commands, functions, and procedures. The UI 

component of a DSS can therefore be seen as the cornerstone on which the "conceptual link between human 

intention and what the computer can offer as a decision suppon environment" is formed (Gould, 1993, 102). 

The strength of this linkage is based on how closely the l.J1 model corresponds to the mental model that the 

user holds of the system's operation (Davies and :Med}ck}j-Scon, 1995, 124). 

Several factors introduce difficulties into designing a l.Jl for a MP-SDSS for the land use planning contex"t 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 is 
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determined largely by characteristics/ capabilities of the end-users and the environment in which they operate. 

In the SIS conte.:-.."t, the end-user community has been described as being particularly diverse in te~ of their 

computing skills, domain-specific kno\'l.iedge, underl)ing objectives, approaches to problem-solving, and the 

conte.:-.."t v.ithin ·which decision suppon is to be provided (e.g. polierbuilder versus policy-maker, indi,.,;dual 

versus group decision-making, adversarial versus consensual, etc.). lhird, as it is aimed at decision suppon 

and not decision-taking, a MP-SDSS must not impose a particular decision-making St)1e on its users, but 

instead, should be capable of supponing a number of different approaches and cognitive models (Sp~<>ue 

and Cu-Ison, 198.2, 98-99). 

G:>llectively, these factors necessitate a UI design that is sufficiently flexible and easy-to-use that e.:-..-pens and 

non-e.:-..p::ns alike can access required functions intuitively through a number of of ten redundant path·ways 

(Densham and Ann.strong, 1995, 180-181). Some commercial GIS, such as the \'l.idely utilised ARC/INFO 

GIS, fail to meet these needs due to their reliance on a command line driven interface as a chief means of 

user input and control While technically0adept users can become proficient '\\,ith hundreds or even several 

thousand thematically-organised commands, the command line UI model is a significant barrier to infrequent 

users \'1.110 can have great difficulty translating their decision problem to unfamiliar spatial concepts and 

commands. Alternatively, a customised interface can be constructed through macro language (e.g. AMI.. -

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

Graphical user interfaces (Gl.J1), ·which pennit user interaction through a variety of menu t)pes (i.e. pull­

do\'l.n, pop-up, forms), iconic representations (i.e. toolbars and bunon bars) and input sources (ke}board, 

mouse, etc.), ha\·e proven to be a much more suitable method of facilitating human-computer interaction. 

Gu1s have gained, v.ith few exceptions, an almost universal acceptance across a \'l.ide spectrum of software. 

Properly designed GlJ1s can help conceptualise a system's operation, aid memory and recall, and reduce 

le.uning curws significantly for a \'l.ide variety of users (Gould, 1993, 105). 

Two broad perspectives exist in GUI design. First, decision tasks and system operation can be represented 

through a data-oriented approach '9.Uere emphasis is placed on the manipulation and display of relevant 

quantitative information (DeSanctis, 1993, .21.2). In the case of an MP-SDSS, the Gl.J1 needs to pro\;de 

opponunities for the presentation of interactive maps and tabular displays of the attributes of spatial 

phenomena as well as facilitate anal1t.ical procedures. Second, a process- or task-oriented approach to UI 

design focuses more upon assisting the user through the various steps or choices required to address a 

decision problem. Thus, the Gl.J1 may be designed to help specifically '\\,ith problem-structuring, the creation 

and evaluation of cliff erent strategies or the choice of techniques to be applied to an issue while data factors 

are relegated to a secondary level of interest Gankowski et al. 1997, 585). General purpose GIS generally 
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display a data-oriented emphasis in their lJl design, \'1,-hile specialised multi-panicipant software built expressly 

for supporting negotiation or idea generation t}picallyemployprocess-oriented lJl designs. 

The :MP-SDSS that is proposed for use in SIS land use planning requires elements of both approaches, vi.-ith 

.in emphasis being gi1.-en to process-oriented methodolog}: The data-oriented aspect of the GlJl should 

allow decision-makers to interact '-"-ith spatial and tabular data simultaneously and examine the impacts of 

making changes or selections in one \-iew and seeing the effects in the other (Densham, 1991, ·HO). While 

these facilities can help users to e"'-plore and visualise various aspects of the problem environment, elements 

of a process-oriented interface provide structured paths to assist \'1,-ith 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 GL1 can provide a significant amount of decision guidance for these multi-phase tasks .. 

Popularised in commercial PC software as '"vi.-izards" or .. assistants", these aids help increase the system's 

responsi\·eness and encourage "learn-by-doing", by guiding the user through complicated sequences of 

operations and choices of options, parameters, and data. 

Lastly, the Gl.J1 must be configured to facilitate use in a multi-panicipant decision-making em-ironment. This 

issue is discussed below in the context of the specific MPDM functionality that is proposed for the MP­

SDSS. 

3. 2. -I- Sa:mrio mr/. \,[ rdti-Particip,tnt M anzg:nrnt 

:Vf.tlcze~-ski et al (1997, 370) list three properties that an analytical frame\\--ork must possess in order to 

pro\-ide memingful suppon for resolving land-related conflicts: 1) the S)Stem must be credible to involved 

interest groups, 2) it must be tailored specifically to the needs of a panicipatory planning process, and 3) it 

must be interactive and consultative in its operation if the system is to aid and promote consensus-building. 

The issue of credibi.litj• is addressed through the fonhcoming discussions of spatial, DBMS, and MCA 

functiomlity (what can the system do?) and in the preceding GlJl design section (how are these functions 

represented to the users?). Although GlJl design can contribute positively to the second and third properties 

listed by :'.\1alcze~-ski et al, the multi-panicipant aspect of the planning problem generates needs for other 

capabilities as well. 

.-\ scenario-based approach is a panicularlyappropriate wayto satisfythese needs in light of the rnulti-conte"'-"t 

.ind ill-structured land-related planning environment. Development options or "scenarios" are simply stored 

records of the choices that an mdi\-idual or group makes during a problem-solving session. From a technical 

perspective, scenarios can pro\-ide some measure of control over the integrity of valuable base-line data sets 

that should not be deliberately or inadvenently 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 
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necessitated in a d;mamic group context, can be incorporated within the realm of scenario management as 

well (Mandviwalla and Olfman, 1994, 254). 

In teffilS of how the user interacts v.-ith the software, there are several other advantages to this approach. 

First, decisions concerning the data sets that are utilised in a site selection or evaluation procedure, the 

p.micipants engaged in the analysis, parameter value settings, and so on. are saved in the scenario for later 

recall or modification. 1bis pro,.-ides a facility for experimentation and learning as users are able to record the 

impact of altering assumptions, data sources, objectives, etc. in distinct scenario files for subsequent 

comparison and anal)sis (Hall et al, 1997a, 78). Second, strategic planning decisions tend to occur 

interminently, thereby making the ability to recall saved scenarios of value to group and indi,.;dual memory -

an important element of multi-participant decision-making (Mandviwalla and Olfman, 1994, 254). Meta data 

stored in the scenario contributes to this memory aid function by documenting the choices and actions that 

define collectively an analysis and justify the results. Meta data, or "information about inf onnation", can be 

of an automated fonn, such as records associated with command logging, or may be of a more discretionary 

nature v.-here indi,.idual users can associate different ex"Planatory comments ·with specific selections or 

parameter senings within one or several scenarios. 

Finally, a scenario-based approach offers a mechanism for consensus- and compromise-building through 

both S)nchronous and as)nchronous participation. Several participants can store their anal}ses \\ithin one 

scenario and, in the process of doing so, learn from each other and potenti.tlly work tmvard a joint solution. 

In conflict-laden situations or where anon}mity is desirable, several groups or indi,.iduals can work 

indepemlently and generate separate scenarios. A master scenario file can then be compiled by a facilitator 

(e.g. planning agency member) and distributed subsequently to the participants or be used as the starting 

point for internal consensus-building efforts. Neutral nomenclature, such as "user!", "'user2", "userJ", and 

so on, can be used v.ithin a master scenario to ensure confidentiality v.-hen it is a concern. 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 contex"ts 

discussed in Olapter Two (homogeneous, heterogeneous, multi-group) and is more technologically 

.ippropriate to the conditions that characterise SIS. 

3.2.5 Sp1ti.d Fun:ticndity 

GIS are described often according to their capabilities to store, manipulate, display, and provide anal)tical 

support for geo-referenced data sets. Maguire and Dangermond (1991, 326-327) have organised these 

\·arious capabilities into the follov.-ing ten generic functional classes: 

1. data capture (input of data from digitising hardcopy maps, GPS, scanned images, etc.); 
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., 
3. 

4. 

5. 

6. 

data transfer (moving digital data from one fonnat to another); 

"-.tlidation and editing (checking and removal of errors); 

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

restructuring (changing data sets from one data model to another - e.g. vector to raster conversion); 

generalisation (simplifying and/ or aggregating individual data entities); 

7. tr.in.sformation (altering the scale or projection of a data set); 

8. query (retrieval of infonnation concerning one or more data entities); 

9. analysis (creation of newinfonnation (temporaryorpennanent) bymanipulating data sets); 

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

In practice, there is a great de-al of overlap and dependency among these functional categories. For instance, 

the output of certain anal)tical procedures, such as digital map overlay methods, may need to be v·alidated and 

structured according to the internal data model requirements of a GIS through the construction of stored 

(topological) relationships prior to use. 

In order to satisfy the mandate of decision support rather than data processing, spatial functionality within 

SDSS is often restricted to the subset of GIS query, analysis, and presentation capabilities that are most 

pertinent to their target use environment. Queries can be based on either the descriptive attributes associated 

v.-ith geographical features (e.g. "select all census zones ·with a population of more than 500.,) or location (e.g. 

"select all properties v.-ithin 300 metres of a nature reserve"), and they may be initiated through logical 

e:--."Pressions or graphical selection (i.e. mouse). Often selection criteria are defined on an interactive and ad hoc 

basis by establishing a series of spatial and non-spatial constraints (e.g. "select all properties v.-ithin 300 metres 

of a nature reserve that have not been built upon") (Egenhofer and Herring, 1993, 124). These capabilities 

form the baseline spatial query requirements for a MP-SDSS for strategic level decision support. Be)'l:md this, 

more sophisticated capabilities that permit users to e:--."Plore the ambiguities of many geographical features, 

such as the indeterminate nature of concepts like "dose", "far", "low", "adjacent" etc., and access alternative 

measures of distance, (Euclidean, network, time-based, etc.) can be used to address issues v.-ithin specific 

Problem domains (W'ano and u .• 11 1996· Wano 1994) 
b .l JJ.U., ' b' • 

:\s noted above, specifying the spatial analysis capabilities that are required for the SIS land use and tourism 

dc"·elopment planning arena is a particularly difficult task due to the heterogeneous objectives, skills, and 

problem domains of its participants. Individuals or groups concerned about development impacts on the 

natural environment may want specialised spatial functionality for examining localised changes to runoff 

flows into marine ecosystems, \'li1lereas planners may '\\--ant e..'\."Pen system capabilities to automate subdi'l.--ision 

design procedures, spatial statistical capabilities may be requested by others, and so on. Attempts to satisfy all 

of these specialised needs ""-ithin one :MP-SDSS is not feasible from a technical perspective and, moreover, it 
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is not necessarily desirable for group decision-making. Copas (1993, 163} and MacDonald (1997, 518) 

suggest tlut computationally-intensive and/ or technicallj::.complex operations be conducted prior to group 

meetings since individuals unfamiliar with complicated procedures may be intimidated and also because it 

may shift the focus of debate from goals and priorities to detailed technical maners. This is panicularly 

relevant in the multi-group context ·where the use of panicular inf onnation and procooures is determined 

through consensus or majority rule. Facilitating interoperability vvith other software pennits homogeneous 

groups "\\ith technicall}::.skilled members to exchange data between the MP-SDSS and e:-..-iernal domain­

specific models. 

Ar J. more generic leveL Arentze et al (1996b, 194) list four general classes of spatial functions tlut are used to 

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

1. 
.., 

3. 

4. 

create or define new spatial entities by buffering or overlaying point, line, and pol}gon features; 

derive new .mributes for spatial entities by calculating feature-to-feature distances (e.g. distance from 
each hotel to a selected attraction} or the number of point features that lie v;.ithin a polygon zone; 

select features that satisfy user-specified locational and anribute characteristics; 

permit the aggregation of large-scale data to suitable smaller scale representations (e.g. dissol\IDg 
polygons of like charJ.cteristics into larger polygons, assigning point level data to zonal features, etc.}. 

\X'hen SDSS are based on a commercial, general pwpose GIS, such as Spans, Maplnfo or ARC/INFO. the 

SDSS tool developer is able to access generic functionality as required. Somewhat fewer capabilities are 

avail.ible to the developer v;.-hen a SDSS is built upon a spatial data \ie"\\--er platform (e.g. ArcView, Spans 

E:-..-plorer, etc.) or visual programming controls that contain GIS functionality (e.g. MapX, MapObjects, etc.), 

especi.illy in temlS of spatial data processing. While each of these alternatives can prm;de a robust 

foundation for SDSS development, their licensing restrictions, hard\\-J.re demands, and purchase costs violate 

sever.i.l of the design principles set out earlier in this chapter, especially in the conte:-.."t of developing nations. 

Uilising J. public domain GIS digital mapping kernel to pro.,;de spatial data handling capabilities generally 

trades these constrJ.ints off against the breadth of available functionality. The MP-SDSS developer must then 

.1pponion development efforts bem--een duplicating existing GIS functionality (e.g. overlay, vector to raster 

com-ersion, etc.) in the MP-SDSS and concentrating on building new functionality that is targeted specifically 

at the SIS decision suppon domain. 

Irrespective of the spatial analysis capabilities tlut are incorporated \\ithin public domain MP-SDSS, they \\ill 

rem.un dependent upon commercial GIS for lov;.--er-level data creation and processing. As mentioned above, 

this drawback is not likely to be a significant impediment to decision-making, given the desirability to conduct 

comput.1.tionally-intensive data processing operations outside of the decision-making forum. 
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3. 2. 6 Dalafuse mzm~ fiottiouliry 

The database management system (DB:MS) used in SDSS tool development provides several types of 

functionality that are of central imponance to the usefulness of the tool in multi-pan.icipant applications. 

Perhaps the most important of these roles is to store and manage all of the aruibute data that describe the 

propenies of various spatial fe-.m.1res (Densham, 1991, 408). 1bis storage function imposes a logical and 

consistent structure on the available digital data and ease-of-access while simultaneously influencing how 

U5ers conceptualise the data and, ultimately, the issues that the data can be applied to (Annstrong and 

Densham, 1990, 7). The most v.,idely encountered database model that is rele~-.uu to MP-SDSS is the 

rel.itional 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 DB~IS provides end-users v.,ith capabilities to modifytables by adding 

or deleting fields, basic editing of the values of fields, and to create new tables. Relational joins between two 

or more database tables allow records v.ith identical values in common link. or "key, fields to be accessed 

easily on an ,ui hoc basis irrespective of how they are subdivided into distinct logical tables. This capability· 

pcmuts 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 Tourism. for instance, could gain a sp.itial view of tourist 

concentration by joining a database table containing hotel-by-hotel occupancy rates to the attribute table of 

hotel point loc1tions. Similarly, the DB:MS must permit tabular data from \\ithin the MP-SDSS, such as 

e\·,tluation rr.atrices, to be e.:-..-ported and used by other software applications. 

Finally, the design principles listed above influence the form and functionality of the DB~ component of 

the ~IP-SDSS. The foremost requirement is compatibility \\ith \\idely-used hardware, software, and 

operating systems in order to leverage existing investments in computing facilities and user skills. It also must 

be im.::-..-pensi\·e to distribute to potential user groups. 

3.2.7 Jf CA fionun.Jiry 

The role of the MCA (multiple criteria analysis) component of the MP-SDSS is to assist decision-makers to 

order and choose from a limited and kno"'n set of discrete alternatives based upon value-based criteria 

weights that they specify. These alternatives may be a set of feasible locations for a proposed land use or 

.icti\;ty 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 
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complete ranking from best to worst across the entire set. In the laner instance, the decision problem is 

restricted to one of choosing the one option that is considered to be superior to the others. 

Four t}pes of fW1ctionality are required in the MCA component of the MP-SDSS in order to: 

1. establish criteria \\-eights; 

.., calculate appraisal scores and ranks; 

3. conduct sensitivityanal}~is; and 

4. foster consensus-building and multi-panicipant management. 

A certain amoW1t of redundancy should be present in this core set of f Wlctionality in order to recognise the 

composite nature of decision support needs ·within the SIS land use planning context. For example, user 

characteristics, planning problem complexity, time and a,.,-ailable data constraints, among other factors~ can all 

,.,-ary substantially from one sub-conte:-.."t to another \\ithin 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 multicriteria problem with a trade-off bem-een comprehensiveness/ objectivity and 

simplicitf'. This t}pe of trade-off carries over to the other core are-as of functionality identified above and 

should be acknowledged by providing the end-users \\ith a range of methods for deriving criteria ,;11,-eights, 

calculating appraisal scores and ranks, and so on, from which they can select the tools most appropriate to 

their needs. 

The tr.1de-off s be~-een comprehensiveness and simplicity are readily apparent in the calculation of criteria 

·weights. Weights reflect the relative importance of criteria to each other and thereby have a critical impact on 

the outcomes of an eYaluation process. Consequently, it is of paramount importance that decision-makers 

understand the operation of the procedures that are used to derive these \\-eights and the way in which they 

.ire combined. \Vithout such understanding, there is no way for a user to determine easily if their stated 

priorities are reflected accurately in the resultant weighting values. Ordering criteria according to importance 

is the least demanding means of indicating criterion importance. Howe,.,-er since most MCA methods utilise 

quantit.1tiYe weighting ,.,-alues, these values must be estimated using ancillary techniques (i.e. E:-..-pected Value, 

R.mdom Value, E:-..treme Value) that are likely to be too complex for many decision-makers (Nijkamp et al, 

1990, 57-63; Janssen, 1992, 70-72). The rating rrrthod of distributing a fixed number of points across the 

criteria is rel..ici,.,-ely e-asy for decision-makers to understand \\-hen dealing with relatively few criteria but it 

becomes progressi,.,-ely more difficult to use as the number of criteria approaches user-specific cognitive limits 

(usually7 +/- 2) (Voogd, 1983, 103). 

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

and 9) to indicate "'nether, for example, criterion a is "of equal importance", "some~-hat more important", 
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etc. than criterion b. Giteria weights can be derived from a resultant rnauix of pair-v.ise ratios as the 

eigenvector having the largest eigenvalue (Saaty, 1977; 1989) or bythe weighted least squares method (Hwang 

J.I1d 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 eA'tends 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 

alternatives quickly. Non-compensatory techniques, vvhich do not allow inter-criteria trade-offs to be made, 

CJ.Il be used to produce .. shortlists" of feasible c-.indidates with little effort by eliminating those that do not 

meet criteria-specific thresholds (Le. conjunctive method) or do not score highly on the most important 

criteria (i.e. 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-criteria trade-offs and the 

need for consensus on threshold values or the rank order of criteria (Massam, 199 3, 87-88). 

Once inferior alternatives have been removed from consideration, compensatory methods are generally more 

suit.ible for ev~aluating multi-faceted decision problems as they permit favourable values that an alternative 

ITL.1:" have on one criterion to be counterbalanced by lower values on other criteria. Within this broad group 

of methods, the underlying methodology and assumptions, data requirements, and general comprehensibility 

to users \-,uy substantially. From a methodological perspective, three broad families of approaches can be 

discerned in the literature: a) multi-attribute utility theory (MAUI), b) multi-dimensional scaling, and c) 

outranking. Only a brief description of the underlying concepts of each family is provided here. More 

det.iiled discussion is provided in the surveys of Olson (1996), Vmke (1992), and Voogd (1983). 

Uility-based :MAlJ[ methods, such as the weighted summation or simple additive ·weighting (SAW) method, 

.ire some of the most v.-idely used MCA techniques and can be seen as the core of Hill's (1968) goals 

.1chievcmem matri.x (Voogd, 1983, 120). Appraisal scores are calculated for each alternative by multipl}mg 

e.1ch criterion score by its corresponding ·weighting value and summing the resultant products (e.g. criterion a 

v .tlue ::- criterion a weight + criterion b value ::- criterion b ·weight + criterion c value ::- criterion c ·weight and so 

on). Alternatives are ranked from highest score (most preferred) to lov.-est score (least preferred). Decision­

rrukcrs generally perceive these methods to be easy to operate and understand. HO'wever, some individuals 

have difficulty v.-ith the high degree of substitutability that is asswned be~-een the evaluation criteria where 

better performance on one criterion can offset poorer performance on any other criteria, subject to the 

effects of the criteria weights (Nijkamp et al, 1990, 68). For others, expressing the relative value of different 

alternatives in terms of a single dimensionless score is problematic (Massam, 1993, 94). More complex 

M.\lff methods based on non-linear or multiplicative utility functions have yielded very similar results in 
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pr.ict.ice to the weighted summation technique while requiring much higher cognitive eff ons from decision­

rnakers. Ex"tensive assessment procedures are used to establish how decision-makers trade criteria off against 

one mother (e.g. how much would criterion a have to improve to be equivalent in ... -alue to a one unit 

decrease in criteria I?.) Ganssen. 1992, 58; Hwang and Yoon, 1981, 103). 

S.1aty's (1980) Anal}tical Herarchical Priority (AHP) method is another variant of MAUf that has been 

applied to a ·wide variety of problem conte:\."tS (Wu, 1998; Banai, 1993; Golden et al, 1989). The AHP utilises 

a pair-wise comparison methodology in combination with a hierarchical arrangement of criteria (Lin et al, 

1997, 406). For each criterion. choice alternatives are evaluated in a pair-"'-ise fashion and assigned a score 

·which is t} pically within the range of one (a and b are equally pref erred) to nine (a is very strongly pref erred to 

B,. The criteria-based scores are then summed without further adjustment to produce an overall score for 

e.ich altem.itive (Harker, 1989, 16). 

Multi-dimensional scaling (MDS) or geometnc scaling methods ·were developed originally for use in 

continuous problem analyses and ·~:ere adapted subsequently to the discrete contex"t. They are based upon 

tht.: concept that an ideal point preferred to all other values can be identified for each evaluation criterion 

(\X'on, 1990, 122). A large body of literature has been built on MDS methods, especially in sociology and 

ps~chology. Also kno'\\-n as Ideal Point analysis (IPA), this group of methods compares e-.ich alternative to a 

theoreticall~- optimal solution composed of all criterion-specific ideal points. Although this optimal solution 

is not feasible usually, it does provide a point of reference to which all alternatives are compared. For each 

criterion, the deviation from the ide-al point is calculated and ·weighted by the decision-maker's preference 

·weights. Alternatives are ranked from the lov.-est to the highest total weighted deviations from the ideal 

solution configuration. :Mathematicallr, the distance of alternative ~ di, from the ideal can be ex-pressed as: 

where: 7.,J is the v.-eight on criterion j 
x;, is the normalised score of alternative i on criterion j 

p is a scaling coefficient 

3.1 

Outr.mking or concordance anal1sis (C-\) techniques relr upon pair-'\\--ise comparisons of alternatives to 

derive a subset of alternatives that outrank or dominate all other alternatives (Vinke, 1992, 58). Two indexes 

lie at the core of most versions of O\_ The concordance index is calculated as the sum of the priority "'-eights 

for all criteria where alternative a is bener than alternative band reflects the relative dominance of alternative a 

over alternative b Gankowski and Richard, 1994, 327). The discordance index captures the extent to which 

alternative a is worse than alternative b as the greatest d.if ference between criteria scores where alternative a is 
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considered to perf orrn worse than alternative b. User-specified concordance and discordance thresholds are 

adjusted incrementally to eliminate dominated alternatives and identifythe most preferred altemative(s). 

Njkarnp et al (1990, 71) note that the Electre I method based on the use of outranking '\\"Ould not necessarily 

prmide a complete ranking of alternatives. HoV1;ever, subsequent versions of Electre as well as 

complementary methods such as PROME1HEE I and II have e~"tended the methodology greatly to allow 

for a complete ranking of alternatives, to accommodate fuzziness in outranking relationships, and to eliminate 

the need for thresholds (Vmke, 1992, 64; Voogd, 1983, 127-128). Based upon its consistent and full use of 

information concerning alternatives and its thorough method of comparing each alternative against every 

other candidate, C\ methods are generally quite highly regarded ~ithin the MC\ community (Phaneuf, 1990, 

39; H~1.-.:mg and Yoon, 1981, 127). However, depending on the variant of CA used in an evaluation, the 

complexities of the computational methodology underl}ing CA and the use of thresholds can reduce its 

effectiveness as a means of decision suppon where decision-makers are not familiar ~ith the procedure 

(Yoon and Hwang, 1995, 5.2;Jankowski and Richard, 1994, 328; Hobbs et al, 1992, 1773). 

The e'-·aluation methods listed above are dependent upon quantitative or cardinal criteria data values. This 

requirement can be satisfied for many planning decisions, as rele"~ant criteria relating to area, height, distance, 

costs, and so on, are recorded by ratio data. However, since these criteria are measured in different units (e.g. 

dolLu-s \·ersus metres) and techniques such as SA \X', G\., and IPA produce aggregated suitability scores across 

decision criteria, it is necessary for these "raw" data values to be normalised on a compar.able (i.e. 0 to 1) scale 

(Cm:cr, 1991, 3.23). Voogd (1983, 77-79) and Hw-ang and Yoon (1981, 30-31) describe several different 

procedures for standardising criteria data including these commonly used methods: 

1. di'l.iding criterion values by the sum of all scores for that criterion; 

di" iding criterion \·alues by the maximum value for that criterion; 

x,; = I 
max Xji 

I ' 

3. subtracting the minimum raw score from a criterion value and di"iding the result by the 
difference bem"een the nnximum and the minimum raw scores. 

-XJi 
X Ji - min X Ji 

I 

ma.,c X Ji - mm X Ji 
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mm x;i 
I 

is the nonnalised score of alternative ion criterion j 

is the 'raw' or original score of alternative ion on criterion j 

is the maximum raw score for criterion j across all alternatives 

is the minimum raw score for criterion j across all alternatives 

\X1hile the procedures listed above all scale data values for a criterion along a O to 1 range, the nonnalised 

scores for each alternative differ from one method to another and can, consequently, affect the outcomes of 

.m enlwtion to some degree Ganssen, 1992, 56; Massam, 1988, 33). Procedure 32 above, for instance, will 

return ,1 comparatively narrow range of standardised values that sum to LO, "'iule 3.3 and 3.4 al't\'a}'S assign a 

\·alue of LO to the highest data value for the criterion. A standardised value of 0.0 is alwa1'S assigned by 

procedure 3.4 to the minimum data value, but is only assigned by procedure 3.3 to raw data scores of 0. 

Further, it is possible to specify directly the minimwn and maximum values used in procedures 3.3 and 3.4 in 

order to recognise cenain practical or h1pothetical 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 inten,-al scale due to their 

intrinsic characteristics (e.g. amenity and quality-of-life factors) or because resource constraints often prohibit 

e~1:ensive data collection. Ho'\'1.-ever, since many of these factors are assessed using an ordinal scale, it is useful 

to include methods for calculating appraisals that can accommodate rank order data. Some cardinal methods 

mentioned abo\·e, such as CA and IP A, have been modified to accommodate the reduced information 

content of ordinal data, as illustrated by Voogd {1983, 134-136 and 154-155). Others, such as the EVAMIX 

method md geometric scaling models, facilitate the use of mixed data by CU\-iding the evaluation criteria into 

ordinal .md c.u-dinal sets and combining the respective ordinal and cardinal dominance indexes Ganko'l."l:ski, 

1989; Janssen, 1992, 66; Nijkamp et al, 1990, 85-86). 

Irrcspecti\·e of the .ictual techniques that are employed, it is necess.iry to test the stability of the results to 

changes in either criteria V1.-eights or the criteria scores {data values). These effects are most commonly gauged 

b:: a) ex.imining the impact of changes to '\'1.-eights or criteria scores on the entire set of choice alternatives 

.md, 6) examining a pair of alternatives and calculating how much the criteri.1 weights or scores ·would have to 

ch.111ge in order for the two alternatives to have an equal final ranking GankO'wski, 1995, 256). Bodini and 

Gi.ivelli (1992, 641), for example, detennine the stability of ranks by counting the number of times each 

altemati\·e is dominant ·while the criteria values are varied stochastically in five percent increments. Janssen 

{1992, 91-100) reviews a varietyof statistical methods that have been developed for this task "--hileJanko\'1.-ski 

et al ( 1997, 597) illustrate the use of a djnamic sensiti,.,-ity procedure which allo'l."l.-s users to visualise the impact 

of changing a criterion weight on the overall ranking outcomes. Method uncenainty 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 

Nfa.\.-we!L 1995; Heywood et al, 1994; Van Hu}ienbroeck and CDppens 1995, 403). 

Listly, 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 '\\""eights from the 

weights established by individuals. This can be done by assigning each panicipant an influence '\\""eight which 

reflects the relative importance of their judgement or ex-penise to the group's decision-m-tlcing process. 

Group-le\·el criteria '\\""eights are detennioed by applying these influence weights to each individual's criteria­

level "-""eights. Malcze"'-'Ski et al (1997) use this method to account for the amount of pov.""er that seven 

different interest groups have concerning environmental conflict issues in the Cape Region of Mexico. Wh.i.le 

this method may be satisfactory within an ort".misation with a fonnal hierarchical structure, it can be difficult 

politically and ethically for a central authority to apply it to disparate social groups engaged in a democratic 

panicipatory process (Voogd, 1983, 68). Using the geometric mean of the individual priorities to produce 

group weights is one way to a\·oid this problem, hov.""ever individuals may anempt to skew the resultant 

averages through ex·treme positions (Harker, 1989, 21-22; Saaty, 1989, 65). 

The second approach to consensus-building in a group context is to produce a group ranking of alternatives 

b.ised upon manipulating the ranks produced by the individual group members. Details of a variety of 

procedures for producing aggregate ranks based on a variety of voting procedures are provided by Hw-.mg 

anJ Lin ( 1987, 29-77). Ho'\\""ever, only the most rele,rant to this thesis are mentioned here. For JI 

alternatives, the Borda function a't\-ards m - 1 points to the alternative ranked highest by an individual, m - 2 

points for the second highest ranked alternative, and so on. This is repeated across all group members and 

Sl.1I!U11ed to produce overall scores 't\ith the highest value being associated 't\ith the most preferred alternative 

(Massam., 1993, 92). The CDpeland method ex'tends this majority rule procedure to include how many times 

an .tltemative loses as '\\""ell (Hwang and Yoon, 1981, 217; Massam, 1991, 32). In contrast to these \·oting­

b.ised procedures, Cook and Seiford (1978) define a consensus group ranking as the ranking that minimises 

the total absolute distance from the set of indi...,idual rankings (Hwang and Lin, 1987, 51). For M alternatives, 

an m by m distance matri.x is calculated and an assignment algorithm is used to calculate the total distance for 

each possible ordering of the alternatives. 

3.2.8 Repartarf,mrl Displayfiottiouliry 

The essential role of all DSS is to help users translate various t}pes of data into useful information. :Meadow 

and Yll.lil (1997, 701,703) characterise data as S}mbols (e.g. alphanumeric, pictorial, etc.) that have little or no 

intrinsic meaning, and information as S}mbols that do have some meaning. 1bis translation process involves 

elements of transfonnation, which are addressed by the anal}tical procedures discussed above, and 

communication. Both transformation and communication processes are recipient-dependent such that data 

70 



for one group of individuals may be inf onnation to others or what is infonnation to several incfo,;duals may 

be perceived to have different meanings. 

The prm;sion of multiple pathwa.)s through the anal1ucal components of the MP-SDSS acknowledges the 

recipient-dependent dimension of data transfonnation by pennining users some latitude in choosing 

procedures that are most closely aligned '\\-;th their needs. A similar amount of flexibility is required in tabular 

reponing .l!ld map display functionality in a MP-SDSS since they serve as the chief mechanisms for 

com·eying the anal)ucal outputs of the s1stem to a diverse user community. In the case of tabular data. it is 

ad\·antageous to have a subset of basic pre-defined reports suitable for general use and some ability for users 

to produce reports that are tailored bener to their specific needs. 

Flexibility in the production of hardcopy and on-screen maps can be facilitated by allo'\\-mg users to alter 

cartographic representation of geographic fearures by manipulating shade, colour and tex"ture, the orientation 

of point symbols, s:-mbol size and offset, and other aspects of symbolisation. To enhance the potential for 

commwuc..ition, avoid the production of incorrect or misleading maps (see Darling, 1998 and Monrnonier 

1991}, J.I1d ease the map production process for non-expen users, it is desirable for navigational aids to be 

built into the s1stem's GUI. In this '\\--ay, users can be supplied with decision guidance regarding the 

..ippropriateness of cliff erent s1mbolisation options for specific spatial primitives (i.e. point, line, area) and 

assist.l!lce with more complex classification procedures. 

Explicit recognition of the multi-participant nature of selection and e"~aluation operations must be 

incorpor.ned \"l.ithin the display component as well. Users should be able to .,,;ew the selections of different 

p..inicipants quickly and easily. Further, they should be able to classify ranked features in such a vvay that 

facilit.1tes m\·estigation of compromise and consensus sites and helps to .,,;sualise the impacts of panicular 

criteri.1 weighting schemes. Jankuwski et al (1997), for e:lClltlple, depict the degree of consensus regarding the 

suit.1bilit:· of .1 site in terms of graduated circles. 

This core b·el of reporting and map display can be extended in several \'-".l}S should design resources pennit. 

All discussions of mapping to this point have focused on representing spatial features in ~"0-dimensions. 

Three dimensional map display could be of considerable value in SIS "'ith extreme topography (e.g. volcanic 

isLrnds such as Montserrat} but would require substantial programming eff on m teITllS of spatial processing 

c..1p.1bilities as well as the navigational aids that "'uuld be required to guide non-experts. On another front, 

Shiffer (1995) explores the potential of enhancing commwucation by augmenting conventional map and 

tabukr repon output with different forms of media, such as photos, .,,;deo and sound. The ability to graph 

\·arious 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 expon. 
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3.3 Data Requirements 

Data are the critical element in decision-making that ultimately bound both the t)pe of issues that can be 

addressed with a DSS and the t)pe of answers that can be developed with the system. In addition, since data 

are constructed often ·with reference to specific regulatory:, administrative or scientific standards or practices, 

they are a tangible and legitimising product of these procedures and the individuals or groups "--ho advocate 

the procedures. 

The constraints that local conditions in SIS impose on data availabilit:·, accuracy, and currency dictate that the 

YIP-SDSS must be capable of providing meaningful decision support using a relatively small complement of 

digital data. The actual supply of data ·will vary not only between SIS but also among decision-making 

come::-..-rs. T}pically, a common pool of base data can be identified that is shared by most if not all participants 

invoh-ed "1:1.ith land use and tourism planning issues. The interpretation, perceived relevance, and subsequent 

use of these data as decision-making infonnation 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. Concerns over interpretation, confidentialit).; or liabilit:· associated ~ith data that may contain 

kno'l:l.n. but not easily explained, shortcomings usually preclude the use of these data in heterogeneous or 

multi-group settings. Examples of such data include: hotel occupancy rates, marine habitat surveys, and 

proposed de,·elopment projects that ha,·e not entered the public e,-aluation process. 

For the purposes of site selection for locating tourism facilities, such as hotels, condominiums, and guest 

housi:s, a minimum of three spatial data la1ers is required: 1) a census-based small area polygon la}er to 

,;t.-hich tabular census and/ or survey data concerning the host population can be linked, 2) a point or polygon 

byer that describes the location and pertinent attributes of existing tourism land uses as well as the properties 

they are situated on, and 3) a land use la}er. Nornithstanding the benefits of a broader data set, at least a 

rudimentary level of site selection and evaluation anal}ses can be conducted using these la}ers. The census 

layer allows spatially-disaggregated socio-demographic infonnation such as population counts, housing 

conditions, emplo}ment structure, and income levels to be visualised, conte:x-tualises planning decisions, and 

leverages the investment that most SIS make in costly censuses. While a census is usually only conducted 

e,·ery dec.1de, more limited annual surve1s are often conducted using census enumeration areas. In tum, the 

tourism facility location la}er permits new tourism facility locations to be identified relative to the panem of 

existing tourism facilities and attractions, thereby perrnining aspects of agglomeration economies and 

diseconomies to be addressed. The presence of the third layer recognises the property-oriented focus of 

most land use planning decisions. Development projects, for example, are proposed for specific land parcels, 

em-ironrnental interest groups lobby Government to purchase parcels that encompass fragile habitats, and 
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conflict erupts between property owners because of the externalities associated ~ith one ind.i"idual's current 

or planned future activities. 

More complete analyses can be conducted if other data are available. Legal and administrative data, such as 

map layers that depict zoning designations for properties and parcel fabric changes associated .1,ith proposed 

developments, would be valuable in a variety of decision-making conte:-.."t.S. Where confidentiality concerns 

are not of issue, such as \\ithin internal Planning agency discussions, land registry database tables that link to 

p..ll"Cel map layers would also be of assistance as they describe property 0.1,nership, assessed "-alue, 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 transportation layer that can be associated ~;th database tables containing traffic counts and road 

condition, b) pedestrian trails and pathwa}S, c) building points or polygon footprints that are coded for 

structure t)pe, age, condition, etc., and d) hard service la}ers that indicate the location and characteristics of 

electrical, sewerage, and water networks. 

The natural landscape is a critical factor in detennining how attractive a site is to tourists and hence operators, 

the potential ecological impacts of development, and the types of ph)sical constraints that are imposed on 

development. Topography represented by contour lines and slope polygons is of particular relevance in 

islands _,_;th substantial relief, while map layers that S}mbolise soils, stream and river networks, and "·egetation 

cO\·er are more universally applicable across the Cuibbean. Areas '\\ith fragile flora and fauna may be 

recognised in tem1S of parcel-level designations or as separate polygons. Equally important for assessing 

coast.tl dc,·elopment in SIS are aquatic features such as reefs, coastal ecos1stems, and marine parks and 

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

.-\ substantial portion of the digital map data required for the tourism sector \\ill be present as elements of 

these legal-administrative, human-built, and natural environment spatial map la}ers. The building footprints 

that pertain to hotels and condominiums and human-built anractions (e.g. historic structures, restaurants, 

museums, casinos, etc.), for example, can either be e:-..tracted into a separate map la)er or simply coded 

accordingly if one layer is desired for all structure types. A similar approach can be applied to anractions 

rebting to natural featu.rcs, such as dive sites, national parks, public be-aches, scenic lookout points, and so on. 

Compctiti,·e pressures \\ill generally restrict access to detailed anribute information concerning private sector 

elements of the tourism sector. For instance, it is probable that only a few individuals in the Government 

tourism ministr}· .1,ill have access to disaggregated hotel-by-hotel occupancy rates. 

To summarise, the emphasis in this discussion on the digital data that can be read by MP-SDSS software does 

not impl)· that other data sources are unimportant to land use and tourism planning. Some geo-referenced 
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dau may only be aYailable in hardcopy format since staff shonages, inadequate base maps, or the sheer 

complexity of representing the phenomena within a digital data model may preclude its conYersion. Other 

data Li.ck spati..tl references but are relevant as macrcrleYel conte-'--rual information or as guidelines from which 

spatial decisions are based. Visitor sl.U'\·eys that profile tourist satisfaction, spending and often provide limited 

indications of visitor activities, and development regulations that dictate lot size, densities, and setbacks are 

t"-D such examples. 

The ne:s."t section describes the operational design of TanPlan - a MP-SDSS that was developed specifically to 

prO\-ide the functionality discussed aboYe fortourism-based land development planning in SIS. 

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

3. 4.1 De-..efcp,rent Onrect 

TanPLi.n is .1 :MP-SDSS that ·was developed by the author as pan of a rese-arch grant awarded by the 

International DeYelopment Rese-arch Centre (IDRQ of Otta·wa, Canada to Drs. Brent Hall of the university 

of \Vaterloo, Waterloo, Gmada and Arthur G:mning of the United Nations Demographic Centre (CELADE) 

of Santiago, Oule. The overall purpose of the grant "-"a.S to develop a suite of spatial decision suppon tools to 

address practical and domain-specific planning issues common to Latin American and Cuibbean nations. 

These tools ·were to be designed '\\ith the intention of fostering decentralised information use and, 

correspondingly, decision-making in order to broaden planning capabilities and panicipation wherever 

possible. TanPlan "'-as developed to assist land-related planning "'ith a panicular emphasis on land use 

change associated "'-ith tourism in SIS. The original problem investigation for T anPlan and initial data 

collection took place in the Cuibbean "'indward island of St. Lucia. Further development and protot}ping 

were conducted on Grand U}man of The U}man Islands, British West Indies. Three other tools were 

deYeloped .lS pan of the project: A CII3"sPlan, to help optimise primary health care facility systems (protot}ped 

in Costa Rica), EchtPlan, to suppon education planning needs (protot}ped in Santiago, Oule), and ZcnPlan, to 

present socio-demographic analyses in map form for small area census and sl.U'\·eydata. 

3.4.2 Hig1-le-..ef &sign 

The high-b·el architecture of TanPlan consists of five main modules as illustrated in Figure 32. All modules 

except the GIS kernel and aspects of the optimisation functions of A amPlan were programmed in Microsoft 

Visual Basic 4.0. The advantages that this development environment offered were: a) a v-isual design toolbox 

for creating easy-to-navigate Gl.J1, b) complete compatibility "ith the industry-standard Microsoft WU1dows 

3.1, \X'mdows 95, and Wmdmvs Nf operating S)Stems, c) built-in DBMS functionality through Data Access 

Objects (DAO) which supports a range of common database fonnats including Borland Dbase and Paradox, 
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Microsoft Access and FoxPro and ODBC (Open Database Gmnectivityj protocols, d) wide user community· 

nuking further customisation and extension of the resultant program possible br third party developers. 

However, relative to a lower-level programming ~auage like C++, Visual Basic has comparatively poor 

memory management and nwnerical processing capabilities, ,...,nich can result in slo,...,"er operation. To 

alleviate this problem, the GIS kernel was progr.unmed in Microsoft VISual C++ to provide a library of 

functions for computationally-intensive operations related to map display, distance calculations, data 

cl.tssification, etc. Programming of the GIS kernel was conducted by Dr. Robert Bo,...,"erman, who also 

developed the A a:BSPlan SDSS (Bo,...,"erman, 1997). 

Spatial Layers 

GIS kernel 

Maps 

Users 

GUI 

Scenario Manager 

t 
MCA 

Models 

Source: .1d.1pted from Hill et .tl (1997.i. 7;) 

External Databases 

DBMS 

Data Exports 
and Reports 

FIGL:RE 3.1 TOURPL..\~ ARCHITECTCRE 

As Figure 3.2 illustrates, all user interaction ,...,;th the sofm-are is channelled through the Gl.Jl. The Scenario 

~Lmager operates in a task-dependent mode co log selected decision-processing acti,.ities automaticallr in 

seen.mo files for subsequent reuse and recall. At the users' discretion, descriptive comments concerning a 

scenario or for particular steps in a site selection or evaluation prcx:ess can be recorded as """ell. Interaction 

berwecn the user and the GIS kernel (GISK), MCA, and DBMS modules is co-ordinated through the 

Scenario :Manager. For instance, required desktop mapping functionality, such as spatial display, query and 

data cLtSsification, is pro,.,ided by the GISK in conjunction with the DBMS. Similarly, all data storage and 

manipulation required bythe routines in the MO\module is managed bythe DBMS. The DBMS also allows 
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for descriptive statistics to be reponed, linkages to be made to e..,"temal database tables, and the exporting of 

anaht.ical results. 

On system start-up, TaoPlan presents a data-oriented structure that includes simple spatial and tabular data 

brov.:sing and query capabilities to a single-user for general problem e"'"Ploration and use in day-to-day 

o~rational duties. It is anticipated that if the sofm-are proves to be useful for routine functions, users will be 

more comf onable appl)ing it to tactical and strategic decision problem; that are encountered less frequently. 

The sofrware takes on a more task-oriented focus once the multi-user site selection or MO\. assistants are 

invoked. 

ESRI's (Environmental System Rese-.m:h Institute) public domain "shapefile" standard is the main e..,"temal 

spatial data format that is supponed by the GISK. Each shapeftle is composed of three separate files ·which 

contain locational (.shp), attribute (.dbl), and spatial index (.sh.x) data. Vector-to-raster data conversion is 

built into the GISK as ·well. 1his functionality alloV1.'S raster, or grid cell, data la)~rs to be created from 

polygonal, vector-based shapefiles. The user can control the grid cell size in the output raster layer and 

v.-hether all or selected input features are to be replicated. The allocation of attribute data from shapefiles to 

grids is achieved using a variant of the moving "t\--indow method described in Bracken (1989). See Bowennan 

( 1997) fortechnical details. 

The tabular attribute data associated with shapefiles is maintained in Borland's industry standard Dbase 

fornut. TanPlan supports this e..xtemal database format as well as output files from Wzn R+, a companion 

piece of census processing software, that ·was also developed under the auspices of the IDRC research grant 

v.-hich supponed the development of TaoPlan. Wm R+ and its predecessor REDATAi.\1 + developed by 

countcrpans at CELWE are ubiquitous in national census bureaus and other agencies throughout the 

Cmbbean and Litin America. Wbile no capabilities are pmvided in TaoPlan to change the geometry of 

shapefilcs, users are able to edit database tables, change their structure by adding and deleting fields, and 

perform relational joins between tables as required. 

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

programmed into TaoPlan is now outlined. 

3.-1.3 TanPlan LcruJ!edi dtsign 

3.-1.3. l Gn1phical User lnterfiur 

In on:ier to minimise training requirements, enhance interoperability with other WmdoVl,s-based applications, 

and contribute to user familiarity '\\ith the sofm-are, TaoPlan's GUI conforms to industty-\\ide conventions 
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concerning point-and-click pull-down menu structure. toolbar layou~ and overall visual design. The basic 

menu design is shO\vn in Figure 3.3. 
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The menu lavout is maintained u--ith relatively few exceptions throughout the operation of the sofm"fil"c. 

~[cnu options that are not valid due to the current state of conditions are made una,·ailable to the user or 

"greyed out". For instance. the File I Close File menu choice is not selectable unless at least one map layer or 

database cable is open. The GUI as a whole is a blend of the data-oriented and task-oriented approaches co 

interface design. The menu tree component has a predominately data-oriented focus that is directed at 

opening and closing of data sets (map layers and database tables). selecting and displa~-ing spatial entities 

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

Redundant paths to data-oriented functionality arc built into the menu structure by way of shortcut keys (e.g. 

Ctr! 0 initiates the File I Open dialogue), the duplication of commonl~·-used functions on the toolbar shown 

in Figure 3.4, and through a pop-up menu associated with the map legend (Figure 3.4). :\ limited amount of 

informam·e decision 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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The task-based orientation of the GCI is represented through four na,-igational aids that are termed 

"assistants" in TomPlan and are similar in structure to the "wizards" found in manv commercial software 

products. For example, the 1\lap Classification assistant aid3 the data visualisation process by allo""-ing the 

attribute data associated ""-ith a map layer to be classified according to user-defined or pre-defined 

classification schemes. The GISK then uses the resultant data classification as the basis for displaying the 

layer in map windm\--s. The Grid 1\lanager assistant guides users through the procedure of creating raster 

layers from polygonal ,·cctor shapcfiles and allocating attribute data to the grid cells. Two further assistants 

were developed specifically co guide users through site selection and MC:\ processes required for generating 

tourism-based land development scenarios. Their operation is discussed in detail in Sections 3A.3.2 and 

3.4.3.3 below. 

3../.3.2 Site Selection Assistant 

\X"ebster (1993, 712) describes the process of generating land use plans as '"more of an art than a science 

because it is rare that the full solution space of a problem is ever explored or that a rigorous procedure is 

adopted for cra,·ersing it." This assertion applies equally well to the problem of selecting sites for given 

purposes since determining which sites are suitable for particular types of land use acm;ties is. in many 

respects, the atomic process upon which comprehensive plans are built. Several factors contribute to this 

siruarion. Openshaw ct al (1989, 174) note that many site selection processes arc dominated by "non­

scientific methods" and hindered further by a general lack of regulations or numerical criteria that can guide 

important aspects of siting decisions. The presence of multiple actors u-ith incompatible objccti,·es and 

,·arying levels of power and the inability of many key decision factors to be translated into tangible, 

quantifiable, 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 d) namic land use 

system and rarely deal with an empty or static canvas on which optimal configurations can be developed 

and/ or maintained. G:>nsequently, assessing the accountability, transparency, and rigour of the site selection 

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

\X'here development control regulations are restrictive, the site selection process for a given land use may be 

constrained to a small universe of potential locations and the task of identif),ing and evaluating candidate sites 

is relatively straightforward and well understood. This has generally not been the case in Cuibbean SIS to 

date, given the lack of comprehensive f ramewo~ for managing land use in some territories and the influence 

of political factors on the application of both documented and undocumented planning practices and policies 

(Pattullo, 1996, 113; G:>nway, 1989,71; Ponerand Wilson, 1989, 127). 

With the .1bove considerations in mind, the role of the site selection assistant in TaoPlan is not to detennine 

the "best" or optimal locations for specific land use activities. Inste-ad, its role is to provide ·what Webster 

(1993, 712) terms "appropriate scientific support" for the creation and mcxiification of land use scenarios, or 

alternative vie~-s of the future, in which policy problems and key assumptions are e).."Plored and alternative 

solution strategies are developed. 

A two-st.1ge approach Pmbodying Etziooi's (1967) mixed scanrung 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 in terms of their aspatial characteristics (e.g. price) and, more importantly, according to their 

in(fo-idual and collective locations within the study area. The resultant shortlists of fe-asible locations are then 

subject to more detailed evaluation. Examples of this two-stage approach can be found in Janko~-ski and 

Rich.mi (1994) and C.u-ver (1991), among others. In TanPlan, these stages are facilitated by the site selection 

and MC\ assistants respectively. Figure 3.5 illustrates the proposed interaction of these tools and the 

impon.mce of the field \·erification element discussed in Oiapter Two. 
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FIGURE 3.5 PROPOSED USE OF SlTE SELECTION AND MCA ASSIST:\::-..rTS 

The site selection 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 'Ql,,-here a facilitator operates the software 

on behalf of the participants. The process of creating a site selection scenario involves re~ion through five 

basic steps: 1) designate scenario participants, 2) load required spatial data layers, 3) establish a study area, 4) 

designate suitable land units (i.e. parcels) for particular land uses, and 5) view individual and collective 

sdections. A scenario is initiated by entering the names of between one and ten participants each of V1.-bom 

rnay be an indi\-idual representing a particular vieV1.point or a group of indi..,-iduals acting 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 scenario at 

IDytime in accordance to the d}namic nature of the group participants. 

Nex"t, .ill participants in the scenario must agree on a minimal complement of data on \\ruch the scenario is 

based. This set of data consists of: a) a .. base map" la}er from "'-hich a study are-a or region of interest is 

delimited, b) a tourism facilities la}er that consists of all relevant point or poln;on accommodation features 

such as hotels, guest houses, etc., and c) a land use la)er. The land use .. la1er" may be either a single raster 

layer created pre\-iously in TaaPlan, a single vector shapeftle that depicts generalised land use polygons, or 

several rnapsheet-lcvel shapcfiles of indi..,-idual land parcels. In the laner case, the user needs to interact \\.-ith 

only one seamless parcel .. la}er" for convenience. Attribute data associated 'Ql,,ith these map la1ers are 

duplicated \\itrun the scenario to allow for scenarierspecific modifications and thereby safeguard "master" 

d.na sets. Once the required map la1ers are loaded, additional spatial and non-spatial data sets can be added 

to, .1I1d used within, the scenario by any participant at anytime. 

Third, all users \\.itrun a scenario must agree on the extent of the study area, or geographic solution space, 

from "'-hich feasible tourism facility sites (such as locations for resort or accommodation development) are 

identified. The study area may be designated arbitrarily on the screen through one of several possible 
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graphical methods or \'l:ith reference to the attributes of the base map fearures. Hence, the study area may be 

set according to socio-demographic indicators if a census Enumeration Area (EA) base map is used or 

alternatively it may be set in accordance other pertinent human, phjsical or environmental data sets such as 

administrative areas or ·watersheds. This stage of the site selection process determines which cadasu-al, or 

Lind parceL mapsheets are loaded to form the land use lajer and recognises, to a limited e.,"tent, the 

hierarchical dimension inherent to many land use issues ·where different criteria are relevant at different scales 

of malysis (Lin et al, 1997, 404; Arentze et al, 19966, 128). 

The process of designating land parcels for tourism development proceeds as follows. First, only one 

participant is .. active" or currently making selections at any given time. Each participant's selections are 

maintained individually and there are no constraints on ·when or how often the active designation switches 

berween users. In this way, users are free to refine their selections in response to the selections of other 

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

Tiu-ee b.1Sic methods are available for narro\'l.ing the universe of candidate sites do\'l.n to a shon-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 

addition, .m easy-to-use SQL (Structured Query Language) e:l\.-pression builder permits users to access DBMS 

functionality md select candidate sites according to their attributes. Thus, one participant may initiate their 

selection process by looking at serviced parcels that are bet\'l."Cen two and si.x acres in size, zoned for 

tourism/hotel uses, md have at least 250 feet of frontage on a main road-way while a user \'l.ith different 

objectives could appl::,.·other selection criteria. 

Finally, a parallel dialogue is available for selecting spatial features based on proximit::,.: In contrast to DBMS 

queries th.it probe the attributes of a site, di.,;tance-based queries e:l\."tend the site selection process to include 

,1Spects of "situation" or the spatial conte:l\."t the individual locations are a component of (G:mclelis, 1991, 15; 

Pereira md Duckstein, 1993, 412). Conceptual and technical issues have limited the extent to \'1.-hich GIS 

technology has been able to accommodate situation to date. Ho\'l."Cver, it can be addressed to some degree 

through rne,1Sures of .. proximal space" which encompasses common elements of human spatial cognition 

such ,15 adjacency, proximity, con½,auity, cont.uns, and distance along a linear feature (Couclelis, 1991, 16). 

Participants can access GISK functions to construct proximity-based development exclusion zones around 

sensitive natural features or restrict candidate sites to those \'l.ithin (or beyond) a user-defined distance from 

particular features of interest such as points of historical or cultural significance, important marine and 

terrestrial habitats, scenic vistas, or land uses considered undesirable from the pen.pective of tourists and 

hence tourist operators. 
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Xiang and Whitley (1994, 273) distinguish between land capability, '-"ii.ich is the ph}sical capacity of parcel i to 

suppon land use j, and site suitability which centres on the social acceptability of land use j on parcel i. In a 

multi-panicipant conte:x"t, participants are likely to intenni.x these concepts and reappraise both ph}sical 

"facts" and their perceptions periodically when determining what is appropriate for a given location. 

Ho'tl.-ever, in the presence of sufficient facrual data and mechanisms to transform these data into useful 

inf orrnation, it is more probable for land-related conflict to revolve around V1.1lat a parcel sba,ld be used for 

rather than 'tl.1lat it um be used for. To recognise this value-based aspect of the selection process and provide 

a means to in,:estigate the nature of conflict, site selection panicipants 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 O'tl.n land uses V1.1lere 

required. 

The temporal dimension to land use change is a funher source of land-related conflict given the finite 

capacity of human and natural S}Stems to absorb change and the temporal nature of development impacts. 

Scenario panicipants can indicate their preferences concerning the phasing of land use change through a 

coarse and arbitrary three-stage classification Oess than 5 }ears, 5 to 15 }ears, and greater than 15 }ears). In 

this way, a pro-development panicipant could designate a parcel for reson development in the shon-term 

Oess than 5 years from the present time) \'1.-hile another user may ·want to reserve that site as open space until 

the effects of approved construction on proximate reef eco-s}Stems are bener knoV1.n. 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 prm.;ded 'tl.ith TanPlan for building Marko"m rules of land use change. 

The degree of commonality among the panicipants can be re\;eV1.-ed at any time in two w-ay;. The Scenario 

~Lmager can indicate how closely the panicipants' approaches are aligned since it records all selection 

operations on a panicipant-by:-participant basis and also allows users to add e:x-planatory meta data peninent 

to specific steps in the selection procedure or to the scenario as a "'--hole. The degree of commonality in the 

panicipants' shon-lists of feasible sites can be \;sual.ised in tabular or map fonnat, therebypro\;ding 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 spaV1.n 

additional scenarios to investigate alternative objectives. Should all group members be satisfied ""ith their 

selections, they may ·w·ant to examine the candidate locations in the field, as indicated earlier in Figure 3.5, 

which can conceivably initiate funher refinement of selection criteria and the feasible set of candidate sites. 

To gauge the performance of the group's collective selections relative to the priorities of its indi";dual 

members, it is necessary to use the MCA assistant. 
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3.4.3.3 MC4 Assist.'lTlt 

The MC\ assistant is a user-friendly navigational aid that guides one or more .. evaluators" through a multi­

criteria evaluation of the selected potential development sites contained within up to ten site selection 

scenarios. Input scenarios may represent the feasible alternatives defined by different participants for one 

geographic region or they may span several study areas. The steps that each MO\. .. session" is composed of 

are illustrated in Figure 3.6. 
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FIGL"RE 3.6 MCA ASSIST.-\:-.:T: STEPS 1:-,..; EV.-\LL".-\TIO'.\: PROCESS 

.-\ll e\·alwtors in an MC\ session must agree on the input site selection scenario(s) and the enluation method 

to use. TanPlan supports three techniques for determining the ranks of choice alternatives: weighted 

s\.l.ITlinltion, net concordance-discordance dominance, and subtractive summauon. Each method is 

.ippropriate potentially to different users and different choice problems given the differences in their 

underlying methodologies and assumptions. The ·weighted summation method was included in TanPlan 

because of its simplicity and transparencyto non-e.x-pen users (Hobbs et al, 1992, 1774). The most irnponant 

assumptions that the method rests upon are that the criteria are both substitutable and non-cornplementary­

conditions that often can be difficult to satisfy and, if violated, can generate misleading results (Guimaraes 

Pereira, 1996, 715; Pereira and Duckstein, 1993, 408; Hwang and Yoon, 1981, 102). Cudinal criteria scores 

and criteria ·weights are required as well. In order to permit aggregation across criteria that are measured 

t}pically in different units, anribute values are standardised using equation 3.3 since it has the advantage of 

preserving the ratio-scale propenies of the raw data scores (Voogd, 1983, 77-78). 
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.NLthernatically, the weighted swnmation method can be depicted as follO'ws with the alternative score (utilit}J 

being ranked first: 

where: 

J 

U; = ~(w;i;;) 
j=I 

U; is the total score for alternative i across all criteria, 

x ,; is the standardised anribute score of criterion j for alternative ~ 

'\'l.'j is the '\'l."eight assigned to criterion j 

3.5 

Thc family of concordance methods offers more robust evaluation mechanisms that establish outranking 

reLitionships through pair-wise comparison of alternatives. For a given pair of alternatives, the concordance 

index indicates the degree of dominance that alternative i has relative to alternative i (Badini and Giavelli, 

1992, 640). This is calculated, assuming normalised weight values, for all criteria on which alternative i 

perf onns bener than or equal to alternative i as: 

3.6 

The discordance index indicates the e:x"tent to which alternative i performs bener than altemati\·e i. Wbereas 

the concordance index deals with differences in criteria weights, the discordance index, d., centres on criteria 

scores. The data \-alues must be standardised in order for the discordance component to be calculated since 

it depends on inter-criteria comparisons. Specificall}~ 

d . = "''" (.i . - .i ) 
II je.Oit' JI ,,-

3.7 

In general, the most pref erred alternative would have high concordance indexes relative to other alternatives 

.md low discordance \-alues. In analyses based on several criteria, it is not al't'l.--ays possible to generate unique 

.md optimal cl..tSsifications of alternatives in this manner (Nijkamp, 1975, 96). Instead, the most common 

methcxi of ordering alternatives is to apply user-defined threshold values, c and J , to the concordance and 

discordance matrices in order to produce their respective dominance matrices. For alternative i to outrank 

altcmatiw ~ the following condition must hold: 

c,; ~ c and cf;; ~ d 3.8 

Depending on the variant of 0\ that is used, panial or complete rankings can be produced by altering these 

thresholds progressi\·ely. 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 analj~is (H""---ang and Yoon, 1981, 

125). Jankowski and Richard (1994, 328) assert that "[t]his makes control of threshold values essentially 
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meaningless, as a person unfamiliar "'-ith the technique is likely to choose an arbitr.uyvalue "'-ith no reasoning 

behind it." Hobbs et al (1992, 1773) concur and suggest that this lack of understanding undennir.es the 

confidence that users have in the output of the systeIIL This is particularly problematic in the SIS planning 

em-ironment given the diversity of the potential user community, general lack of specialised training and 

e.xpenise, and the resource limitations that hinder the development of technology skills. 

:\s .1 consequence, the CA technique selected for TaoPlan is based on the rrethod that "-an Delft and 

.Nijk.unp (1977, ~9-51) developed for utilising the pair-'tl.-ise concordance and discordance indexes to produce 

measures of net dominance instead of indications of outranking. The net concordance dominance "-alue for 

choice candidate i, denoted here as m £., indicates the difference ber-ween the degree to 'tl.-hich alternative i 

dominatc:.-s all other alternatives and the extent to "'-hich they in tum dominate it. Net concordance 

dominance is calculated as: 

I I 

net c; = L c,,.. L C-
II 

i=I t ~t r =• t z., 

Si.miLu-ly, the net discordance dominance value for alternative i can be calculated as: 

net d, = 
I 

'd­£... II 

3.9 

3.10 

Two complementarr sets of ranks can be derived from these "-alucs since high m G values and low m d 

\·alues are pref erred. Badini and Giavelli ( 1992) use this rrethod to provide different ev·aluation perspectives 

(i.e. how 'tl.·ell/ poorly does an alternative perform relative to others) on several development scenarios. A 

composite ranking can also be produced by averaging the two set of ranks, "'-ith the highest average rank 

being the most preferred (Yoon and Hwang, 1995, 53; van Delft and Nijkarnp, 1977, 51). Participants in 

TaoPian ~1C\ sessions are able to order candidate sites according to either their rrt £., ,rt d., or average ranks. 

The third evaluation method that \\-as included in TaoPlan is the subtractive summation technique which is 

one oi three methods incorporated '\\-ithin the EV AMIX approach. It also compares alternatives in a pair­

v.-ise ITl.lI1l1er but permits ordinal scale criteria to be used in the evaluation as well as data measured on interval 

or ratio scales. Janssen (1992, 66) indicates that separate dominance indexes are calculated for the cardinal 

(Q) .md ordinal (0) criteria sets respectively using: 

/J -[,f-(-:.-:. )lp]lp ,,- - £... l u i X ii - .t ,,- f 
/EQ 

3.11 
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ai, = [ L { H", sign ( x ,; - x ,,- ) } P ] ' P 

JED 

3.12 

·where: sign =+1 ih.ii >xji. -1 if xii <xji. o if xji = xji 

p is a scaling parameter 

The scaling par.uneter p is t}pically set to 1 if there is reasonable confidence in the reliabilit:· of the criteria 

weights. Otherwise, larger p values can be used to decrease the effect of differences between alternatives on 

the less important criteria (Voogd, 1983, 176). The qualitative and quantitative dominance scores are 

st.md.mlised to permit overall dominance scores to be calculated as the weighted swn of their separate scores. 

Onct: 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 (Badini and 

Gi.ivelli, 1992, 641). 

After the enluation method has been chosen by the user(s), the evaluation matrix is created. The fmt step is 

to specify the criteria that will be used to evaluate the choice alternatives. The list of available criteria 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. Ne..xt, the evaluator(s) have the 

option of including all of the alternatives included in the scenario(s) or applying a filter to restrict the 

evalll.ltion to J. subset of alternatives (e.g. candidate sites that have been selected by all, one, or panicular site 

selection users) . 

.-\ll dt:cisions in the process to this point, such as the choice of input scenarios, the judgement criteria to use, 

md so on, .ire group-v.1de. The nex-r step in the procedure is to specify the names of up to ten groups or 

indi\1duals who v.ill be evaluators. Br default, all of the panicipants in the input site selection scenario(s) 

initially haw e\~alll.ltor status but the composition of this list can be altered by adding new evaluators and/ or 

remmmg existing evaluators. Tiiis permits one or more evaluators (e.g. a government planner) to evaluate 

their ov.n set of candidate sites as well as those identified by a cross-section of planning panicipants. 

EJ.ch eYaluator begins the weighting process by indicating for each criterion ·whether high or low data values 

.u-c preferred. This may be understood universally for some criteria while in other cases there may be 

<lif f t:rcnces berwcen users. If distance to the coast is a criteria, for example, hotel developers mar view it as a 

'"cost" to be minimised given the ·willingness of most tourists to pay premiums for "raterfront 

accommodation. On the other hand, individuals concerned "1th 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 

eVJ.luation matrix are standardised (Malczewski, 1996, 960;Jankowski, 1989, 357). 
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:--:ext. the evaluators decide collectivdy whether to use the seven-point scale or the eigenvector method of 

generating criteria weights. The former method is based on psychological scaling research that indicates 

individuals arc generally able to distinguish reliably be~·ccn seven classifications. plus or minus ru,·o (Voogd 

1983. 104). Each evaluator can generate their 0\\<"'11 set of criteria weights relati,·dy quickly and easily by 

assigning a numeric ,·alue ranging from one to seven to each criterion. Semantic references. such as very low 

importance. low importance. and so on through to very high importance. that correspond to each numeric 

\·alue are used in the weight generation process (Figure 3.7). These numeric ,·alues are then standardised to 

produce criteria weights \\<ithin the bounds of zero to one. E.umples of this method being used in spatial 

decision-making arc illustrated by Carver (1991) and by Jankowski ct al (1997) although the latter use a nine­

point scale. 
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The other method for estimating criteria weights in TowPlan is the cigem·cctor method popularised by Saaty 

( 1980) in the .\nalytical Hierarchy Process (.\HP). In this method. e~:aluators compare each pair of criteria 

and indicate the rclati,·c importance of criteria to each other on the follo\\<ing nine-point scale: 

3 

5 

() 

Criteria i and i are equally unportanr 

Criterion i is moderatclr more important than criterion i 
Criterion i is strongly more important than criterion i 
Criterion i is very strongly more important than criterion i 

Criterion i is extremely more important than criterion i 

fa·cn numbers arc considered intermediate points between the adjacent values. For each pair of criteria. 

ratios of their relative importance are entered into a positive pair-\\<ise reciprocal matri."t such that a.; = a 1,; 

(\'an Huylenbroeck and Coppens, 1995, 396). A total of n(n - 1) / 2 comparisons are required to complete 

the matrix. making this method somewhat more demanding when comparativdy large numbers of criteria are 
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involved. Ho"'"ever, Harker (1989, 35) and others have offered alternative techniques to reduce the difficult 

of this task Several methods have been suggested to estimate criteria weights from this mauix including the 

w-eighted least square and the geometric 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 nonnalising each mauix element by its corresponding column total (Olson, 1996, 52). The 

eigem·ector method recognises that this is usually not the case especially when larger numbers of criteria are 

involved (i.e. A > B, B >C., and C > A). Instead, "'""eights are derived from the eigenvector of the mauix that 

has the Lu-gest eigennlue which is denoted as ;_max (Harker, 1989, 30). Since \nax is alwa1s greater than or 

eqwl to n for a positive reciprocal mauix and ;_max is only equal to n if the mauix is consistent, a consistency 

index (CI.) can be defined as: 

C.l.= 
max - n 

ll - l 
3.13 

A consistency ratio (CR) can be determined ne:-..1: by dividing the CI. by the appropriate random index (RI.) 

v.-hich is the consistency ratio associated \'\.ith a sample of purely random matrices (Banai, 1993, 320). As a 

general rule, CR nlues less than or equal to .10 signify that the pair-\'\.ise comparisons are reasonably 

consistent. It is usually recommended, although not required, that pair-"-ise comparisons be re,.,ised if the 

CR \·aluc exceeds a threshold of .10 (Harker, 1989, 31). See Golden and Wang (1989, 69) for an alternative 

method of detennining consistency that is less sensitive to mauix size. 

Scwral methods have been developed in commercial software for eliciting pair-\'\.ise criteria comparisons 

from users including: graphical bars (pairs of criteria or all criteria simultaneousl1J, verbal statements, and 

m.uncnc statements. Figure 3.8 illustrates the TanPlan implementation of the eigenvector method of 

estim.1ting criteria weights. The relative importance cf each criteria pair is reflected in the height of 

corresponding graphical bars. 1bis is supplemented by verbal pair-"'ise statements that indicate, for example, 

that criterion .i is .. moderately more important"' than criterion b. 

In an investigation of fiw different elicitation methods, Millet (1997, 47) noted that the paired graphical bars 

.method offered a viable compromise in term5 of accuracy and ease-of-use. The verbal statements method in 

contrast tended to pro\ide higher degrees of accuracy but was comparatively difficult to use. In the example 

shov.n, 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 (d2hoteQ. 
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FIGL'.RE 3.8 P.\IR-WISE CRITERI.\ WEIGIITl'.',;G 1\IETIIOD 

Once the criteria weights have been set and rC\;cwed by all participants. the ranks of the alternatives 

represented in the evaluation matri..sc arc calculated using the evaluation method established prC\;ously. :\ 

tabular display permits the choice alternati,·es to be ordered according to any C\0 aluator's rankings and the 

dispb.y restricted to the user-specified top n ranks. In addition. the median rank across all evaluators is 

presented along \\iith the frequency that a given alternative falls within the current top n rank setting - the 

latter being a measure that is most useful when larger numbers of C\0 aluators arc included in the session. 

Group-\,ide ranks that arc calculated using the geometric mean of the indi\;dual evaluator's criteria weights 

arc prm;dcd as well. 

·111c degree of consensus can be inspected ,;sually by loading the parcel map layers associated "';th the 

candidate sites and classifying the candidate sites according to their indi\;dual or group ranks. 1bis allows for 

the c,·aluator(s) to examine not only the spatial configuration of different participants' evaluations but also to 

relate rankings to the land use designations and temporal assignments made in the site selection phase of the 

analysis. These in,·estigations may result in the re-specification of criteria weights, altered criteria choices, or 

point to the need to consider sites that were originally excluded from the C\·aluation set 

3.5 Summary 

The discussions in this chapter addressed the operational and design aspects of multi-participant decision 

suppon 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 cn,;sioned for the software in the planning process, 
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were established to guide the design process. Ne.,1:, 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 TanPlan that was constructed specifically for the problem environment outlined in Oiapter 

Two and to satisfy the design principles established in this chapter. Attention ·was focused primarily on the 

operational details underlying ~u navigational aids built into the software for the tasks of site selection and 

evaluation. The following chapter describes the field context in which TanPlan'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 Ca}man Island. 
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Chapter Four 

CASE STUDY AND RESEAROI DESIGN 

The .m:hitecture of the TaoPlan decision suppon tool ·was examined in the previous chapter. Panicular 

.mention was gi\·en to its site selection and multi-criteria components for str.1tegic tourism and general land 

use planning in SIS. 1bis chapter builds upon Oiapter 1bree through a discussion of the case study used to 

.ipply both the conceptual framework developed in Oiapter Two and the technical structures outlined in 

O1.1pter Three. 

The chapter is divided into five sections. In the first two sections, the case study conte:i..'t is described. In 

part, thi.~ is accomplished through a discussion of the relevant socio-economic and environmental 

characteristics of the locale '\'lo-here the field research was conducted - the West Bay District of Grand Ci1man, 

Ci1man Islands, BWl. Ne:i..-r, the relevant land use planning and development frameworks currently used in 

the Ci1man Islands are outlined. Attention is then directed to'\'1.-ard the selection of panicipants for assessing 

multi-party development scenarios in the West Bay District of Grand U)man. The final section bridges to 

the ex.unination of the case study results in Oiapter Five, addressing the data used by the research 

participants in gener.1ting their development scenarios. 

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

./.I.I Physical Description ofGrcmd Cayman 

The C1}nun Isiands (CL) are a British Guwn C.olony located in the western Cu-ibbean. They comprise 

three isLmds, Grand G 1man, Ci;man Brae and Little Ci)man, that arc in fact peaks of the submarine 

C11ntm Ridge mountain range that e.'.'tends nonh-east to become the Sierra Maestra in G.iba (Davies and 

Brunt, 1994; 1). Grand Ci)man is the largest of the islands and is located approximately480 miles south of 

}.fumi. The island measures approximately twenty miles long and between four and seven miles wide for a 

total Lmd area of 76.4 square miles. Grand Ci1man is a predominately 1ow-11ing island \\1th the highest point 

of elention being only 60 feet above sea level Norn-ithstanding scanered ferule pockets, only a thin 1a1er of 

soil covers its limestone base Gacobs, 1962, 16). It has been estimated that more than 50 percent of the land 

mass is covered by swamps of various kinds (Brunt and Burton, 1994, 283). The central mangrove swamp 

located in the centre-west of the island represents the largest concentration of low-l;mg 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 imponant contributor to rainfall in western Grand Cayman. 

In addition to the restrictions posed by the wetlands, the settlement pattern of Grand Cayman is hcanly 

influenced by the coastal main roads which ring much of the island Grand Cayman is cfu;ded into fiw 

administratiYe Districts - \'{'est Bay, George To"'n, Bodden To"-'TI, North Side and East End. The most 

densely populated area is the capital city of George To\\-n which is the main point of entry to the country for 

air and sea traffic. \vhilc \'\"est Bay District is the second most heavily dC\·cloped area. Comparatively less 

deYclopmcnt has occurred in the remaining three Districts with linear dC\·dopment paralleling the main 

coastal road to East End :t11d North Side. In Bodden To\\-n this pattern has been augmented in recent years 

by the construction of sC\·eral large residential subcfu;sions. 

North Sound 

East End 

~n:d 

• h( ~d , ,r o )OJ( ITTllfllum 

---rn.,J 

.-\DMl'.',ilSTR.\TI\.E DISTRICTS 0::-.; GR.\::-.;D C.\Y'.\1.\::-.: ISI..\::-.:D, 8.\'CI. 

Grand Cayman is surrounded by a series of vertical coral walls of the Cayman Ridge and fringing reefs which 

prm·ide habitat for a "';de variety of aquatic life and arc, correspondingly, a major attraction for tourists 

interested in di,mg (Roberts and Sneider, 1982, 4). The North Sound, which is a shallow body of ,vatcr 

enclosed on three sides by land (\'\'est Bay. George T ou-n 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 

scn·es as an important recreational area for tour operators and Caymanian residents. 

The coastline of Grand Cayman u-as classified by Emery (1981. 571) into four broad classes: 1) 37 percent 

mangrm·es. 2) 33 percent sharp, irregularly shaped Ironshore and Bluff Limestone formations, 3) 24 percent 

sandy beaches, and -t) 6 percent beach rock or cemented beach sand/ gra,,cl. :\ substantial amount of 

mangrm·c coastline has been lost to tourist and residential dC\·clopment since the time of Emery's survey, 

especially along the North Sound (Ebanks-Petric, 1997. pcrs. comm.). Howcwr, sections of the North 
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Sound co.LStline that have not been developed remain as ecologically significant red and ·white mangrove 

s·wamp habitats. The most substantial stretches of sandy be-ach are found behind shallow fringing reefs in 

George T ov.n and West Bay Districts along Seven Mile Beach and to a much lesser ex-rent in shoner stretches 

in East End and Nonh Side Districts. 

-1.1.2 Socio-Demographic and Economic Characteristics 

Population growth during the first half of the twentieth century remained relatively modest due to out­

migration 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 Lmd use change and development on Grand Ca1man. By the end of 1970, the total population of the 

Ca1man Islands was estimated at 10,652. 1bis more than doubled by 1989 when the population reached 

26,400 (Ebanks, 1991, 23). The corresponding figure for 1997 ·was estimated at 35,000 with approximately 

33,700 persons residing on Grand G.1man, 1200 on Ca1man Brae and 60 on Little G.1man (Boxill, 1995, 

pers. comm). Three main sources of th.is population increase are: a relatively high birth rate, reduced rates of 

emigration and significant tlo-ws of both shon-term and pennanent immigration. Moreover, the structure of 

the population is predominately )Oung with a high proponion being either of pre-adult or of child-be-aring 

age. 

Despite the growth in the size of the workforce, unemplo1ment rates in CI. dropped to lmv levels through 

th.is time period. In the late 1950s and early 1960's, the G.1manian economy began a process of fundamental 

restructuring which saw it move from dependency on fishing and reminances from merchant marine sailors 

to growth in the international banking and tourism sectors. This transition ·was initiated by the Companies 

L1w of 1960 which established the legislative par.un:ters permitting tax-free status for offshore companies 

and "-"JS iunher enhanced by the 1965 Banks and Trust Companies Regulation Liw (W"tlkinson, 1997 a, 112; 

Jacobs, 1962, 16). The success of th.is legislation ·was made possible by the political stability following the 

decision of Ci1manians to become a Crov.n Colony in 1962 ·when Jamaica became independent. Giglioli 

(1994, 509) illustrates the impact these changes had on the G.1rnanian economy by noting that bet'\veen 1960 

md 1970 white collar emplo1ment rose from 7 percent to 26 percent, skilled v.urkers 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 

e:x-rremely lucrative as banking accounts for more than 10 % of total emplo}ment and pro\-ides substantial 

licensing revenues to Treasury. 

The tourism sector follo·wed a similar path of development over th.is period to become a fundamental 

c.:omponent of the CI. economy. Ebanks (1991, 4-16), Weaver (1990, 11-14), and Wilkinson (1997a, 113-

119) document the grov.-rh of tourism and visitor accommodation on Grand G.1man. Until the mid- l 940s, 
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international tr.UlSportation linkages ·were limited largely to irregular, and as Douglas {l 940, 128} notes, 

uncomfortable passages on bi-monthly mail ships between Grand Ca)'man and Jamaica. Sporadic sea-plane 

connections to Kingston and Miami v1:ere initiated in 1946 and to Belize Gty, British Honduras in 1950 

(\XTilkinson, 1997 a, 123}. Prior to the opening of the Galleon Beach Oub on the ·western bounds of George 

To\'\n in 1950, tourist accommodation w-as both limited and "primitive" {Ebanks, 1991, 18; Weaver, 1980, 

11). 

Tiu-ee key developments had catal}tic effects on subsequent tourism gro"tli. fir.;t, access to Grand Ca}man 

was enhanced greatly when Owen Roberts International airport in George To'\\n began operating in 1952 

(\X'eaver, 1980, 14). This factor combined "'ith upgrades to the island's major roads in the Lmer 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 To'\\n was beginning to emerge .is the leading centre of tourism activity "ith a 

tot,tl of approximately90 hotel room; constructed (Figure 4.1). This figure more than doubled by the end of 

1969 when 227 hotel room; and 50 condominium apartment room; could be found along the be-achfront, 

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 \'\-a.ters and sandy 

beaches of Seven Mile Beach, large mosquito populations from adjacent S'\\-a.rnplands kept both building 

density and summer occupancy rates quite low (Ebanks, 1991, 16}. Shonly after the Mosquito Research 

Control Unit (MR.GJ1 \"l."a.S 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 follo"'ing }Car (Ebanks, 

1991, 25; Ebanks, 1988, 29). 

Third, Government invol,.·ernent in the tourism sector increased \'\ith the formation of a Tourist Board in 

1961, the passing of the Tourist Board Law in 1965 and the opening of a Tourist Board Office in Miami 

during the follo'\\mg yc·ar (Wilkinson, 1997a, 124). Budgets for promotion, the bulk of ·which "'-as targeted at 

the United States market, rose progressively and rapidly after the Tourist Board \\"a.S upgraded to Department 

status in 1974 (Wea,.·er, 1990, 13). 

By 1970, tourism had emerged as the second most important contributor to GDP after remiuances from 

abroad and as a significant source of emplo}ment opportunities for Ci}manians and non-national residents 

(Ebanks, 1991, 16). The increase in the total number of ,.isitors from 1970 to 1996 is sho""n in Figure 42. 

Guise ship arrivals increased rapidly from 1975 onward, surpassed the number of stay-overtourists by 1980, 

and subsequently doubled the number of land-based tourists by 1991. Using figures for 1989, de 

Albuquerque and McElroy(1992, 627) calculated that Ci}man's ratio of cruise passengers to host population 

was second only to St. Martin/St. Maarten out of a sample of twenty-three Giribbean island states ~ith 
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populations of less than 500,000. Concerns o,·er episodic overcrowding of portions of Seven 1\lile Beach. 

o\·ertaxing of the infrastructure in George To~TI 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 (Martins, 1995, pers. comm.). 

I :rom the figure, it is C\-ident that 1995 was a landmark year for tourism as it ,vas the first time that more than 

one million total \'lsitor arrivals were recorded in a year .. -\.ccording to the Department ofTourism's Tourism 

i\lanagement Policy (1995-1999). there is a desire to continue this pattern of increasingly high levels of gro'-'--th 

in tourist arrivals in the range of 5 to 100/o annual increase through to 1999. 1bis is particularly significant 

given that tourism is responsible directly and indirectly for about 35 °/o of the jobs and approximately 700 o of 

the GDP in CI. (\X·eaver. 1990. 11). 
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FI<;L'RE 4.2 C.\Y'.\1.\1' ISL\NDS TOURIST ARRl\'.\I.S: 1970 TO 1996 

The grm,-th in tourist accommodation in the Cayman Islands is shown for the 1980 to 1996 period in Figure 

-4.3. i\forc than 90 percent of current tourist accommodation is found on Grand Cayman as only a limited 

amount of nature- and cfu-ing-rclatcd tourism activities take place on the Sister Islands of Cayman Brae and 

Little Cayman. Tourist accommodation on Grand Cayman has been generally small scale and cfu-ided 

rdati,·cly equally between small- to medium-sized hotels and cottages, guest houses, and condominium 
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apartments. Recent developments, discussed in the follmving section, suggest that a higher-density form of 

tourism is becoming more prevalent in Grand Cayman. 
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Ftc;L'RE 4.3 C.\ Y~f.\~ [SI..\NDS TOURIST ACCOMMOD.\TION: 1980 TO 1996 

Beyond the m·erall growth in tourist arrivals, CL have also been successful in attracting an increasingly high 

proportion of affluent travellers. For instance, in 1985 the country attracted 1 .8°1
0 of all tourist arrivals to the 

Caribbean and received approximately 1.7°'o of the region's total tourist expenditures. By 1992, the ann·als 

figure had increased to 2.3% but tourist e'.'..-pcnditurcs rose even more rapidly to 3.9°'o (Government of the 

Cayman IsL-mds, 1994, 13). lbis level of expenditure can be traced, in large part, to the comparatively high 

room rates and the high value of the Caymanian dollar which is set at Sl.20 US (\Xukinson, 1997a, 118) .. -\ 

particularly strong reliance is placed on the United States market. from which almost 8 out of~-~- 10 air 

arri\·als originate (Gm·crnment of the Cayman Islands, 199-t, 3). Tourist arrivals by country of origin are 

illustrated bclmv in Figure 4.4. 

In order to meet the demand for more residential, commercial and tourism-related development. the 

construction sector underwent a significant boom in the 1980s, particularly in response to higher demand for 

residential and commercial d~·clopmcnt. To appreciate the pace of land use change and d~·clopment, it is 

worth noting 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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E,;cn factoring in a slO\vdO\vn of economic acm-ity in the early 1990s, the Caymanian economy has gro~-n at 

an extremely brisk pace through the early 1980s to 1997. In 1997, per capita income was estimated at 

approximately S24.500 (C.S.), one of the highest in the \X"estcm Hemisphere (CL\ \X"orld Factbook. 1999). 

These factors, together ,vith the relaci,.-ely small size and limited skill range within the domestic population. 

were responsible for substantial inflows of expatriate 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 Ccn ttal .-\rncrica ""-hile British. Canadian, and American citizens arc commonly found in the more highly 

skilled technical and managerial positions. .\!though most Caymanians recognise that the skills that these 

foreign ,vorkers bring arc required the role of these incfu-iduals in Caymanian society has been a topic of 

considerable social and political discussion m·er the last decade. .-\s a result, most expatriate workers are 

reliant upon renewable "temporary" work permits. 

-I. 1.3 land Use Change and Development on Grand Cayman 

The demographic and economic factors described abo\·e have together led to high levels of household 

formation and correspondingly high le,;cls of demand for residential and commercial land on Grand Cayman. 

In terms of the latter, tourism accommodation has been a substantial influence on land conversion since the 

early 1970s. Such conversions have not been evenly distributed across the island, but haYe been highly 

localised to the area of George T o~-n and its immediate periphery. Progrcssivclr less land use change has 

occurred with increasing distance from the capital. New residential construction most exemplifies this 
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macro-level panem "'ith Geo~e Tov;n gaining most of the new housing units, followed by West Bay, and, to 

a lesser e::-..-tent, Bcxfden T ov;n. Ftxnher, the financial services sector and many other commercial activities are 

concentrated almost exclusively in Geo~e T O\'I.TI. 

Within George To"'n and West Bay Districts, tourist accommodation is concentrated spatially along the 

prime attraction for most tourists - the sandy eJ\."tents of Seven Mile Beach. Seven Mile Be-ach Road is the 

main arterial that runs northward along the peninsular corridor from George Tmm and into West Bay 

(Figure 4.1). The road lies a shon 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 

Gr.md Gi1rnan are situated along Seven Mile Be-ach Road and the vast majority of this accommodation is 

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

The general panem of hotel and condominium development along Seven Mile Beach could be described as 

one of gradual ribbon expansion and intensification. The earlier hotels built up to the early 1970s were 

generally small, located on the waterfront near George Tov;n, and were somewhat dispersed from each other. 

The exception to this panem \Vas the recently demolished Holiday Inn ·which, at the time of its construction 

in 1972, was considered to be rebtively distant from Geo~e To~n and other tourism development along the 

corridor. Subsequent hotel and condominiwn construction has progressed northward from the tov;n along 

the coast to, and beyond, the Holiday Inn site into West Bay District. A hotel recently built on Seven Mile 

Beach (the 350 room Westin Casuarina Reson) is an example of this northward eJ\.-pansion of the main 

tourism corridor on Grand G 1man (Figure 4.5). Due to the anractions of Seven Mile Beach, development 

along the beachfront side of this corridor has become tightly integrated and ~ely uninterrupted. 

As more tourist accommodation was built along the waterfront side of Seven Mile Beach Road, bnd on the 

e.istem side of the road began to be developed for other commercial uses, panicubrly during the 1980s 

(Ebanks, 1991, 31). A substantial amount of this development is linked directly to tol.llbm (dive outfine.r.;, 

souvenir shops, auto rentals, etc.), while the remainder serves tourists as ·well as the residential population in 

George To\\n and West Bay Districts (shopping malls, restaurants, etc.). There has also been reson-styie 

.iccommcxfation constructed to the east of Seven Mile Beach v;ith the Hyan Regency and the Oarion Hotel 

being the most prominent examples. 

At the end of 1996, vinually all parcels v;ith water frontage on Seven Mile Beach and capable of supponing a 

hotel or condominium complex have been developed. The demand for propeny on Seven Mile Be-ach Road 

h.is become so tlltense in recent 1ea.r.; that land prices have escalated dramatically and building density has 

steadily increased. The absence of foreign bnd o"'nership restrictions, the largely tax-free financial 

en\"ironment and the positioning of the G 1mans towards upper income tourists and retirees all contribute to 

this high level of demand. Recent price estimates for parcels v;ith HoteVT ourism zoning and frontage along 
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Se\·cn Mile Beach have been in the range of at least C.I. $20,000 per linear foot of beach frontage 

(Government of Cayman Islands, 1997, 2) .. \s a result of these price increases, the perceived opportunity 

coses associated \vith operating older, less intensively dC\·cloped properties on SC\·en Mile Beach have risen in 

tum. The impact on lando\\r-ners' l:x!ha,-iour is illustrated by the recent demolition of the existing Holiday Inn 

and its subsequent replacement with the 325 room Ritz Carlton hotel 

F1c;L'RI•: 4.5 WESTI~ C.\SL'.\RI~.\- SE\"I•:~ MILE BE.\CII. GR.\:--.D C.\Y:\L\~ 

Not only has the pace of land use change been particularly rapid during the last 15 years. but the nature 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 ~file 

Beach. the scale of recent hotel projects has increased as indicated by the 5-storey \X'estin Casuarina and the 

Holiday Inn replacement. Morem·cr, the continuous linear dC\·elopment has effecm·cly become a physical 

and psychological barrier to the waterfront for tourists and residents alike. In recognition of this problem, the 

C.I. Planning Department requires right-of-ways to l:x! reserved between dC\·clopments to pcnnit pedestrian 

access to the bcachfront from the road 

'.\fore disturbing from an em-ironmental perspective, is the amount of mangrove swampland on the North 

Sound interior coastline that has been "reclaimed" using the materials from dredging operations. lbis has 

been done to facilitate the dC\·clopment of artificial landscapes for yacht berths, canal lots, and two golf 
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coUI"Scs .. -\ substantial number of interior wetlands have been drained and filled as well (Ebanks-Petrie, 1997, 

per.,;. comm.). To some extent.. these actions were taken to reduce potential mosquito habitat. but an equally 

important motivation has been to pro,;de additional land for tourism devdopment purposes (Ebanks, 1988. 

29). 'The alterations made to the Governor's Creek area on the Se\•en Mile Beach corridor are emblematic of 

these types of severe land use change. lbis once natural North Sound harbour has been reshaped e....:tcnsivcly 

through the course of the Governor's Harbour, Crystal Harbour, The Cayman Yacht Club, and Safe Haven 

de,·dopments (Figure 4.6). 

N 

A 

II _J 

Miles 

FIGL'RE 4.6 GO\'ERl',;OR'S H.\RROUR ARI•:.\ 

Other examples of this type of land reclamation are residential subdi\;sions approved and partially 

constructed in the eastern extent of George Town District (Red Bar Estates and Omega Bay Estates), the 

north-western portion of Bodden Town District (North Sound Estates), and the area near Morgan's Harbour 

in \X·cst 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 

flow into Duck Pond Bight - an important waterfowl habitat on the North Sound on the western limit of the 
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Gmral Mangrove wetLnd. The discharge of sediment from dredging operations into the Nonh Sound has 

negatively impacted the w-ater clarity and has consequently reduced the gro""1.h of tun1e grass, sea grass, and 

surrounding coral reefs as well as the survival rates of nev.-ly hatched conch, lobsters and fin fish {Burton, 

1997, pers. comm.). 

4.2 use Study area of West Bay District 

Several factors make the study of land use and tourism planning issues in West Bay District of particular 

interest. First, as was mentioned earlier, West Bay is the second most populated District on Grand Ca)man. 

The majority of the population is of Ca}manian origin, ho""-ever there is a substantial population of 

ex-patri.ates ·who either work on the island or have retired to Grand Ca}man. Of this ex-patri.ate population, a 

high proportion live in condominiums located along Seven Mile Beach Road and fanher nonh near Dolphin 

Point or North West Point. 

According to the last census m 1989, the official unemplo}ment rate for West Bay District was 6.1% 

compared to George Tov.n's rate of 4.5% and the island-wide value of 5.5%. Since West Bay is primarily 

residential in composition, limited emplo}ment opponunities 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 emplo}ment opponunities in West Bay are limited largely to construction and 

acti\-i.ties related to tourism in the District. Of this laner category. emplo}ment is spread among the Ca}man 

Islands Turtle Farm, several small to mediwn-sized guest-houses and hotels, dive-related operations, boat 

chaners out of Morgan's Hubour to the North Sound's Sand Bar and Stingray Gty and maintenance related 

jobs at condominium complexes located along Seven ~tile Beach. The majority of West Bay residents, 

however, travel daily into George Tov.n for wurk. 

Residential construction in West Bay has been fuelled in the last 10 to 15 years by both natural population 

increase and by lower land prices relative to the George Tov.n / Seven Mile Beach area. A high proportion 

of the residential development along the coastline is in the form of o""ner-occupied and long-term rental 

condominiums, ,,:hile inland construction is mostly single family detached and, to a lesser e:i,..-rent, semi­

detached housing. 1bis population growth ,combined "'-i.th the lack of job opportunities 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 T ov.n. Eff ons to construct a second roadv.-.iy parallel to the existing Seven Mile Beach Road have 

been severely constrained by both existing commercial and tourist resott developments and the need for 

ex"tensive filling of low-lying v.-etlands. 

101 



One approach suggested for alleviating the proble~ of unemployment and road congestion has been to 

create more tourism-related emplo}ment opponunities in West Bay District itself. This alternative is aligned 

with the Ministry of Tourism's stated objectives of maintaining high levels of gro\'\,t.h in tourist receipts and 

arri,-.tls on Grand U}man (Government of the Ca)man Islands, 1994, 25). From a locational perspective, 

\X1est Bay has several advantages as an area for additional tourism development, panicularly tourist 

accommodation. First, the northernmost one-third of Seven Mile Beach lies ·within West Bay District thereby 

prO\-iding tourists staying elsewhere in West Bay reasonable access to the main beachfront on Grand Ci}man 

and the nearby restaurant, shops and dive operations. Similarly. its relative proximity to the airport, built 

anractions and ser\-ice infrastructure of George To\'\,n is a considerable advantage. 

Other factors contribute to the viability of tourism-related develop~t in West Bay. For instance, due to 

the size of its population base, the availability of domestic services such as water, sev.-age and electricity is not 

as problematic as would be the case in the more sparsely populated areas to the east of George To\'\,n. 

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 Spanish 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 

.ire now used for livestock grazing while the largest tracts in the north-east of the District (Barkers) and 

bem-een Moq;an's Hu-bour, Salt G-eek and Seven Mile Beach Road are ·wetlands. Development of the 

former may be unacceptable to members of the community, while construction on the ·wetlands "'uuld have 

significant environmental impacts. Barkers has substantial stretches of undeveloped sandy beach and thus 

h.is some potential for waterf rom tourism development. However, the nature of any such development 

would likely differ in form from that found on Seven Mile Beach since the beach ridge in Barkers is relatively 

steep and the offshore surface ,.-aries between sand, turtle grass and cemented beach rock (Roberts, 1977, 29-

30). 

4.3 Planning and Regulatory Framework for Land Use Cllange 

-1.3. / The £\·ol\·i11g land Use Pla11ni11g Comexr in 771e 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 series of legal, regulatory, and associated institutional 

changes "-1:re initiated with the implementation of the Land Development (Interim ControQ Law in 1969 and 

accompan}ing regulations in 1970 (Ebanks, 1988, 47). At this tinr, land use planning functions were 

separated from the Public Works Deparunent (P\XlD) to create a distinct, three-member To"'n and Country 

Planning Department (Ebanks, 1991, 23). The foundation for the current land use planning and management 

structures was laid in the following }e-ar with the passing of the Development and Planning Law (1971) "'-hich 
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established the Central Planning Authority (Cl' A), a 13-member body appointed by the Ca)man Islands 

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

The difficulties associated ·with constructing long-range land use and management plans in Caribbean SIS 

were discussed in Oiapter Two. The first attempt at implementing a CI. Development Plan in 1975 ·was 

"--ithdra"'n due to opposition from property 0"-'Tiers 't\llO were concerned that environmental measures in the 

plan, such as restrictions on dredging and land reclamation, infringed excessively on the use and/ or market 

nlue of their properties (Ebanks, 1988, 47). Once these restrictions were ~ely eliminated, the CI. 

Gm·emment passed a set of zoning and building standards in 1977 krio't\TI collectively as the 1977 

De\·eloprnent Plan. In conjunction '\\uh the previously existing and periodically revised De\·elopment 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 restrictions, such as minimum lot size, site coverage, parking needs, and maximum 

building height, are specified. 

I 

Zone ! Sub Type Maximum Densi~- Minimum Lot Size Maximum Site 
I I Co'\·erae.e 
i Lowdensit,; 3 homes / .1cre 12.500 SQ. ft 25% of lot area 
I Rcsidemi.tl ~- Medium densitv -J homes I acre 10,QOO SQ. ft I 25%of lot area 

Hi1?.h densit,; 6 homes / acre 6.500 sq. ft -JO% of lot area 
Commerci.11 None none 75%-90% of lot area 

Hotels 65 rooms I acre 
½ acre, 100 ft 

-JO% of lot area Hoed .1nd tourist-related minimum 9.idch 
devdopmem 

Apartments 25 rooms or 35 1-1 acre, 100 ft 
40% of lot area 

rooms I acre minimum 9.idch 
I :\griculrur.11 / residential NI:\ NIA NIA IN/A 
I Scmic shoreline IN/A NIA NIA NIA 
i Industri.11 NIA NIA I NIA NIA 
I Public access IN/A NIA 1N/A NIA 
I Public open space IN/A IN/A NIA NIA 
i Storm belt I NIA NI:\ iN/A NIA 

Soum·: The Development Pun 1977. Ci:nun Islmds, B\'fl 

" On!rdet.iched and semi-deuched residenci.tl .ire listed here. Different sund.uds .ire .ipplied to other cypes of residemi.tl l.wd use. 

T:\BLE 4.1 1977 DEVELOP~IE::--:T PLA::--- zo::--.-1::--.-G CATEGORIES A:-.:D SELECTED 
REQL1RE~1E::---TS 

The imponance of "free enterprise and land O'\\Tiership interests" to many Ca)manians is noted in the 

introduction of the 1977 Development Plan and, it can be argued, has contributed to the dramatic economic 

gro"-th over the last 20 :years. However, difficulties '\\ith this laissez faire attitude have been voiced more 

frequently in recent )ears 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, stonnbelt, reefs, 

beaches, and national parks (both marine and terrestrial) are stressed" in the plan, "... little notice has ever 
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been t.iken of this document." This comment is mcxierated somewhat hr an ackno"'iedgement that the 

Planning Depanment and the a> A directed more anention to consideration of the environmental impacts of 

development proposals (Davies, 1994, 526). The lack of linkages in the 1977 plan betw-een offshore 

ecos;-'Stern cLunage and onshore development and land uses "'-'"aS addressed in part in 1978 with the enactment 

of the ~Luine Conservation Law which provides protection to specific species of aquatic life, bans rmrine 

effluent dumping and requires licenses for coral harvesting. This legislation \\-.is augmented in 1986 by the 

~urine Parks Law which establishes a three-tier (Marine Park, Replenishment Zone and an Environmental 

Zone) fr.une'\\urk demarcating specific aquatic areas with ,.-arying restrictions on fishing, anchoring and 

nurine activities. 

Despite anempts to review and update the 1977 Development Plan in 1982 and 1986, it remained in effect 

until November 1997 when a revised Development Plan was accepted by the CI. Legislative Assembly 

follo"-i.ng a five year period of policy planning, revie'\\'S, and appe-.tls. The 1997 Development Plan is a more 

comprehensive document than its predecessor, especially in tenns of the range of land use and de,.·elopment 

issues that it considers. For instance, the introduction of a new "beach resort/residential development" 

zoning category is intended to provide a transition bern:een the Low Density Residential zone and the 

Hotel/T ourisrn zone. In tenns of the HoteVT ourisrn zone, recognition of the impacts of existing tourism 

development and the need for careful planning are reflected e:-.."Plicitly in new concerns for "ordedy 

development, e:-.."Pansion and upgrading of facilities", ensuring "that all development enhances the quality and 

ch.1.r.1eter of the Ci;-man Islands' hotels and conage colonies", "prevent[ing] the over-development of sites", 

.ind "public access to the sea" (Government of The Cijman Islands, 1997, 10). 

It is bc:,und the scope of this chapterto detail the 1997 Development Plan. However, it is important to note, 

c\·cn in a general sense, that important aspects of the decision making processes used in the creation of the 

new Pl.in did resemble closely some of the structures discussed in Chapter T \\U. In panicular, the difficulties 

associ.tted \\;th ameliorating conflict between multiple, and at times conflicting, interests were e,.,;dent "';th 

respect to a nwnber of development-related issues. Trade-offs concerning em;.rorunent and development 

prowd again to be a soun:e of conflict. In 1994, the Planning Depa.runent with the suppon of the National 

Trust, .unong others, advocated for the new Development Plan to include "environmentally sensitive" and 

"em;.ronmentally protected" zoning categories ~-hich '\\Uuld restrict land use change in areas of significant 

habitat such as the Central Mmgrove (Government of The Cijman Islands, Development Plan 1997, 2). 

Lmd owners and members of the construction industry objected to this provision on the grounds that it 

\;olatcd land ov.nership rights and could slow do\\n the pace of development. 
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./.3.2 Strategic and Operational Pla1111i11g Practices in The Cayman Islands 

Strategic-level planning ·was described in Cliapter Two as being concerned ·with establishing the nature or 

direction of future land use change according to a set of underlying goals, objectives, and values derived 

through panicipation and debate involving multiple stakeholders. 1bis process of e..'-ploring alternative 

-,-is ions" of the future, reconciling conflicts, and crafting a strategicall~appropriate development path must 

be b;tlanced against the more immediate and tangible concerns of co-ordinative and operational planning. 

Achieving such a balance is difficult because strategic planning efforts are necessarily selective in nature and it 

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

It is argued in this thesis that tourist accommodation siting decisions are necessarily strategic gi,·en their 

potential to influence substantially the direction of land use change in SIS. Ho"'-ever, as described in section 

2.1.2, this t) pe 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 

~-ell-developed planning capacity has been constructed in the U}man Islands Government in recent year.. 

that exceeds the capabilities of many other Caribbean 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 interdependencies bem-een operational and strategic land planning activities, it is 

necessary to examine the application review process in the U}man Islands. 

The current Development Plan and its associated laws and regulations guide decision making concerning land 

use change and management a manner that is similar to many other Caribbean countries, national and sub­

national jurisdictions else"'-here and to the generic planning process described in Cliapter Two. Applications 

for all t}pes of land use change and development, the bulk of ~-hich are made by private interests, are 

submined to the Department of Planning (DP). The nature of these applications range from small additions 

to indi,-idwl homes through to large residential subcfo,-ision, hotel, condominium, resort and commercial 

projects. Figure 4.7 illustrates in general the steps involved in re"-iewing an application for a new hotel in The 

Cnnun Islands. 

As a first step in the re"-iew 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 re"-iew process is straight-forward. In this case, the DP 

ascertains, in conjunction ""-ith its Building Control Unit (BOJ), "'nether applicable guidelines and regulations 

are met and then forwards a recommendation for the CJ> A's consideration based upon this e..xarnination. 

These frequently-occurring, rule-based reviews are characteristic of the operational mode of decision making 

discussed in Cbapter Two. 
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Submmion of Application. 
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:-:ores: CJ>.-\ = Centr.il Pl.mning Authority, BOJ = Building C.Omrol L"nit of the Planning Deparunent 
Source: .-\d.ipted from Guide to Submining :\pplic.icioos for Hotels, Ciym.m Isl.inds Centr.il Planning Authority (und.ited) 

FIGL"RE 4.7 C.-\Y~L-\:C-,.: !SLA:-..'DS PLA:--::-.:ING APPLIC.-\TIOK 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 detenninistic, '\\-hile decision making procedures take on ta<.."tical 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 shon and long-term consequences of the land use change. For example, 

consider an application for an ex,:ensive 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, multi-facened questions relating to labour availability, social impact on nearby communities, 

ecological disturbance and hard servicing costs present themselves. 

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

making must occur across a broader spectrum of decision factors and involve numerous participants '\\ith 
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rele\·ant specialised e:,,,.-penise. Development applications are circulated for comment to relevant Government 

departments and agencies such as the Deparunents of Environment, T ourisrn, and Public Works, 

Em-ironrnental Health, Education, the Water Authority G:m1mission, and the Mosquito Rese-.rn:h Control 

Unit, among others (Eb~, 1998, pers. comm.). T1pically, input is sought also from the public and other 

associations, groups and NGOs, such as the Cbamber of Comrrerce and The Ca1man Islands National 

Trust, "-hen either the scale of a development proposal or the magnitude of its potential impacts is large. 

The comments submined by the \"'.U'lOUS departments, ministries and external parties are presented ~-ith 

recommendations by the DP to the Q> A Given the breadth of mandates and interests represented, 

consensus, e\·en within the government as a whole, is not e-asily found as each panicipant in the appro\~al 

process \\ill consider more contentious development issues from their O\\n specialised perspective. Based 

upon the s ubmined recommendations, the Q> A either rejects the proposal outright or may approve it \\1th or 

"-ithout cenain conditions. For more contentious proposals, this procedure can be some~-b.at iterative as 

different groups negotiate both internally and \\1th each other in the manner described in Oiapter Two. 

In the absence of well-established and broadly-supported strategic planning frameworks, these negotiation 

processes can be especially difficult since panicipants must debate the merits of both specific development 

alternatives and competing strategic-level goals and objectives. The TaaPian MP-SDSS is designed to alleviate 

this problem by strengthening the strategic dimension of SIS land planning. 

4.4 Field Research 

In orda to opcrationalise the multi-panicipant, multi-criteria strategic-level approach to tourism land use 

development proposed in this thesis, TanPlan was used to examine the degree of development consensus 

,1mong a srrulL :et purposively selected sample of stakeholders. The selection of participants and spatial 

database used are now discussed . 

./ . ./.I Sdecrion of Parricipams 

For organisational purposes, the set of potential paruc1pants m 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 Cliapter Two 

highlighted the multi-faceted character of these two sectors and the interactions "-ithin and between their 

\·mous components (e.g. private firms, public agencies, non-governmental organisations (NGOs}, 

community groups, individual citizens). Panicular .mention was given to the interdependencies and the 

localised effects of land development and, specifically, tourism development and the need to recognise these 

link.iges in strategic-level decision making. 
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Since this thesis concentr.1tes on the use of strategic information tools for str.1tegic land use and tourism 

planning, individuals or groups ·were only considered to be a potential candidate if they have a direct interest 

in the nature, location, and timing development (what should be developed?, ·where should it be developed? 

and, 'tl.11en should it be developed?). On this basis, for instance, representatives from the national Ministry of 

Finance were not considered to be appropriate as their perspective would tend to be anuned only to the 

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

A list of the key agencies, groups and individuals t}pically involved ·with the land development planning 

process in SIS is shmm in Table 4.2. The rows in this Table are organised into four basic sectoral categories: 

gO\·emmem, non-government, private sector (including public-private organisations), and the general public. 

Each category is 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 

indi\;duaI 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 briefly in Table 4.2 although it is recognised that the details of these roles may vary 

some"t1.-h.1t according to local conditions. In some instances, the roles are identical '\'1.-hile in other cases, 

substantial differences are apparent in the scope and the nature of involvement. For example, government 

Lind use planners can be e:xpected to apply similar procedural, professional, and anal}tical approaches to the 

task of assessing how suitable different land use proposals are for a particular location, nom~thstanding 

differences in the regulatory parameters and potential impacts that are associated 'tl.~th specific development 

t1pes. In contrast, Tourism .Ministry officials may have direct involvement in many aspects of planning 

tourism-related development initiatives (e.g. scale, target market, site design, etc.) but have substantially less 

interest or recognised authority to register substantive concerns about "non-tourism" t}pes of land use 

change proposals. 
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Sector Partich>ants Role in land use planning anti tlc,·clopmcnt Role in planning tourism land uses 

Elected or appomted Planmng 
Dc,1s1un mal-.,rs II ho apprnn:, rcJcCI or 111ud1fy land use 

Board ( e.g. Cayman Islands Cl' A) 
diange proposals gl\en 1npu1 from olher agene1es, grnups and Same as land use and den:lopmenl plannmg role 
1nd1rnluals --
Adrne dem1on makcrs on the su11ab1lity of proposed land use 
changes, co-ordinalc responses of olhcr pa11ic1pants lo S1111ilar roles as planning role hut wi1h ti.1eus on 1ourism 

M111is1ry / Dcpt. of Planning de\'elopmcnl proposals, ensurc regulatory compliance of specific dc\'clopmcnt proposals such as new ho1cl 
ungo111g de\'elopmcnl, s1abilisc land nmrkel 1hrough contlicl construction 
mcdi.ilion and long range planning 

Comment on proposals for new tourism-related facilities, may 
Conlribute lo demand for tourism lmlll uses through 
promotion, establish aesthetic and func1ional standards for 

Ministry/ Dept. of Tourism 
comment on lhc impacls of 'non-tourism' development on 

tourism development, create long-range tourism sector 
Go\'cmmcnt image and visilor satisfaction, provide input to long-rnnge plans 

strategics, encourage public investment in tourism 
re: fulurc tourism-rclalcd land uses 

facilities (e.g. cruise ship niers) 
Determine impacts of development on human, aquatic and Similar tu planning role hut likely to focus on site-specific 

Minislry /Dept.of Envirunmcnl 
lcrrcstrial ccusyslcms and devise miligatiun strategics, enforce impacts of shoreline dmngcs, \'cgctation and habitat 
rcgul.11ions for spccics and habitat preservation, establish and disruption, work wi1h other public, privalc, mul NGO 
ma1111ain reserves for spec1 tic species and habitat interests to adjust usage of scnsiti\'c sites or features 
Provide and maintain roadway, sewerage, waler facilities which 

.... Ministry/ Dept. of Public Works in tum either catalyse or dampen localised development Same as land use and de\'clopmcnt planning role 

~ potenllal 
Ministry/ Dept. of Culture and Identify, restore and mainlain human, natural and historical- M,111age and promote heritage sites suitable as attractions 
llcritagc cultural features for tourists 

Non government 
Environmental, social, historical / Identify and maintain important socio-cultural features amt Manage uml promote heritage silcs as attractions for 

organisations 
INGOs) cultural natural habitats, buy land and structures for preservation tomists 

Land developers and construction Initiate small- and large-scale land use chm1ge, lobby for 
Same us land use and dc\'elopmcnl planning role 

firms favourable regulatory and infrastructure cn\'ironmcnts 
Commercial sector: hotel 

May comment on an infrequent and ad hoc basis re: local land Lobby for development policies farnurablc to their 
managers, tour operators, rental 

Private sector 
agencies, rclailcrs 

development proposals thought to impact their business specific business/sector 

Private and private-public sector Commenl on dcvelopmcnl proposals, luhby polilical clllcs lo 
Develop suggested standards for fu1ure tourism 

groups (Chamber of Commerce, encourage or discourage specific types of devclupmcnl and/or 
real cslate assoc.) infrnstruclurc 

development 

Gl·ncrnl public 
Individuals, community groups 

Initiate small-scale land use change, respond to land use change 
Same as land use mill development planning role 

m1d citi,cns proposals via formal oppo11unitics in planning process 

TAULE 4.2 POTENTIAL MPDM PARTICIPANTS FOR LAND USE AND TOURISM PLANNING 



The discussion in Oiapter Two outlined the manner in "'-hich a panicular agency, group or in<fa,;dual 

p.micipates in land use planning and decision making. lbree generic t),pes 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 keydimensions: 1) panicipation (fonnal versus infonnal), 2) 

scope (broad, process-bound involvement or dearly defined topic-bound) and, 3) power (influential versus 

non-influential). For the thesis objectives to be realised, it '\'ltas desirable to have panicipants representative of 

the diversity of perspectives on each of these spectrums and also across the generic group decision making 

conte::-.."LS. This diversit),· is recognised by including panicipants '\'1.110 are decision makers (e.g. CPA members), 

.idvi.sors to decision makers, both advisors and decision makers (e.g. senior Government planners), and 

decision-takers (e.g. business O'\'l.ners, members of the public) within the broader land use planning context_ 

The TanPlan software described in Oiapter 1bree and its approach to strategic land use and tourism 

planning can be applied to the West Bay case study area in a number of ,;vays. One alternative is to examine 

the development of collective positions within a number of group contexts, such as the CPA or indi";duaI 

Gm·emment Departments. A second approach could focus on tracing how initial group positions that were 

developed by single group representatives evolve in a multi-group decision making conte~"t. In both of these 

instances, a significant number of panicipants 'Would be required. 

\X'bile these approaches are of interest and applicable to the land use and tourism planning in SIS, they were 

logistically prohibitive '\'l.;thin the bounds of the thesis. The two most significant logistical constraints 

concerning panicipant selection encountered were: a) a limited amount of •on-island' time to conduct the 

fidd"'urk and gather required data and, b) difficulties inherent in co-ordinating the a,;~ailabilit),· of large 

numbers of people. The first constraint was attributable primarily to financial restrictions on in-field research. 

G:mscquently, the data collection had to be structured to permit interaction v.;th all panicipants over a 

re.isonabl~- shon (mu week) period. Unfonunately, this first constraint made the task of co-ordinating the 

,ff.ul.ibility of panicipants more problematic. 

Despite these difficulties, indi,;;duals from almost all of the major participant categories identified in Table 42 

were .ible to p.micipate in the field research. The actual participants and the perspectives that they 

represented arc listed in Table 4.3. This table demonstrates that it was not uncommon for a person to be 

engaged in more than one facet of the broad land use and tourism planning problem. This •dual role· 

phenomenon is not surprising given the relatively small population of Grand U}man and is most likely 

ch.u-.icteristic of other SIS of similar size. 

It should be noted that prior to the fieldwork taking place, input waS received from other key indi";duals on 

the software design and its application to tourism and land use planning. For example, discussions were held 

_,_;th the Gpnan Islands Director of Tourism, Director of the Department of Statistics and Senior Executive 
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Draughtsman (Lands and Survey Dept.) during preceding data gathering and software protot}ping trips. 

Further, a \\Drkshop for twenty participants from SIS throughout the Cuibbean was held in George Tov;.n 

during July 1996 to introduce a pre-rele-ase version of the software. A v;.ide array of professions (e.g. land 

surveyors, pLmners, statisticians) and areas of interest/ e_'--pertise (e.g. tourism infonnation S)'Stems, 

environment) were represented at the workshop. 1bis \\"Orkshop enabled the software to be rigorously tested 

by a broad cross-section of potential users and numerous design improvements to be made prior to 

conducting the fieldv;."Ork. 

I Participant Perspecti\·e(s) Represented 
I 

I CPA \kmbcr 
Go\'cmment dec1s1on maker m planning process. pri\'ale sector business 

I o,,ncr and \Vcsr Bav resident 

I Dcpur~ Director of Planning 
Government Planning Department - decision maker. ad\'lsor lo CPA and 
West Bav resident 

I 

I Planner Go\'cmmcnt Planner 

I D1rcc1or of Ennronmcnr 
Government Environment Department- decision maker. researcher. 

I advisor to government decision makers 
~allonal Trust - Sc1enufic ProgrJms ~GO researcher and pro1:,'Tam dc\'clopcr for preservation (ecological and 
\lanal!er cultural) and education 

Hotel \tanager & Land Dc\'clopcr Pnvarc sector: land development and tourism sectors 

Real Esrare & Land De\'clopcr Pnvarc sector: land development and real 1."Slale association 

I Local Business Person Pn\'alc sector: commcrc1al sector and \Vest Bay resident I 

T:\BLE 4.3 PARTICIPA:',ffS I:'.\i FIELD RESEARCH EXERCISES 

./ . ./.:l. Daw Sers 

Some oi the difficulties associated v;.ith 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 anention is 

directed iirst to .1 generic "iew of the spatially-referenced digital data that could be applied to land use and 

tourism pl.mning through TanPlan. Five broad them1tic classes of data area shov;.n in Table 4A - socier 

d1:mogr.1phic, environmental, legal-administrative, natural land.scape, and the built land.scape. The tourism 

c.uegory 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 e-ach of these groupings, 

indi\-idwl data sets representing significant features or areas of concern arc listed. In addition, notations are 

prm-ided concerning the data fonnat of each and the participants in Table 42 who would be likely to require 

or rt:forence these d.ita sets in the decision making process. 
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In addition to these spatial map layers and linked database tables, other data are of value in the decision 

making process. These data are t)pically not in digital format or are not geographically referenced but are 

irnponant nonetheless as reference material to describe the overall planning conte-'« or some aspect of it. 

Examples of these data include visitor surve1s v.nich profile tourist satisfaction, spending habits, and may 

give limited indications of visitor activities, and development regulations and laws v.nich 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 

(fable 4.5). It is not uncommon for there to be substantial differences be~-een the desired and actual data 

that are available for planning and decision making, especially with respect to spatial data. These differences 

can limit the real or perceived effectiveness of spatial inf orrnation technology to practical planning problems. 

Hov.-ever, they did not pro\·e to be a serious impediment for the field research activities in West Bay since the 

pwposc of the fieldwork was not to produce a finished plan per se., but rather to apply the methodology 

de\·eloped in Cbapters T '\'I.U and 1bree and to gather data, in the form of the participants' scenarios, for pat 

f1ao anal1sis. 

The nujority of the digital data listed in Table 4.5 were pmvided by Departments and Ministries of the 

Gm·emrnent of the Ca1man Islands. The Department of Statistics supplied the most recent census database 

(1989) in REDATA:.\1 + format 1. Output files containing reb~ant demographic (e.g. population bysex) and 

scxio-economic (e.g. nwnber of unemplo1ed) variables at the Enumeration Area (EA) level \\'ere created and 

appended to a corresponding digital EA map la1er maintained by the CI. Go\·emment's Lmds and Survey 

Depanmcm. The Lmds and Survey Dcpanment has pioneered GIS use in the Ca1mans and has constructed 

an irnpressi,·e spatial data foundation that is, in accordance 't'.ith their mandate, focused primarily on the 

nuimen.mcc and mapping of the islands' cadastral, or land parcel. fabric. As the stewards of digital spatial 

d.1ta in the CI. Government, the Department also produces spatial data layers and hardcopyoutput for other 

Departments (e.g. Planning, Statistics, Environment, and Public Works) as '\'1.-ell as the National Trust 

whene\·er their resources permit. Unfonunately, the limited number of end-users have both access to the US 

and the requisite GIS skills to apply it successfully to complex anal1tical problems are concentrated almost 

entirely v.ithin the Lmds and Survey Depanment. As mentioned in Oiapter T \\U, this problem is common 

to the early stages of GIS implementation in ~er organisations, in developed and developing countries alike, 

.md usu.illy becomes less problematic as the technology becomes institutionalised. 

1 RED:\T.-\..\l + is .1 census processing software p.ickage th.u is used widely in Lnin America, South AmeriCl., a.od the Cu-ibbean. Its 
successor. lfrn R +, \'\.':15 de~·eloped through the course of the same IDRGfunded project that TaoPlan was developed. 
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Theme Item Format Scale Date Description 

-~ Census 
Poi)ton map Contains EAs for all of Grand Ci)~ linkro to 

""5. Enumeration 1:25.0CC 1993 
;::: 

:\n.--J.S (EA) 
U)t!r census d.u.ib.ise c.1.ble below 

:..t: 

~ 
'.\ lost recent 

Get> 
Exu.ct of 1989 RET:\DA.\.I + census dJ.ub.ise " 1 wtion.tl census 

referenced 
1989 conuin.ing EA level population counts dis.iggreg.ued ·g 

(1989) 
database 

by .ige and sex. unemployment mes V, cable 

:., 
17 CJ.dJ.Str.tl map sheets cont.lining 3547 individual 

.::: 
Lmd pm:els 

Pol1gon map p.u-cels coded for acreage. \ -acancy surus. zoning 
_..:,. ~ li)t!fS 

1:2.SCC 1995 
(using then proposed (1997) sche=). len.,oth of ;'c -~ 

~ = v.-ater fron~e 
-::: 1977 .ind 1997 Pol1ton map 

1:25.0CC 1993. 1996 
2 map l.i1ers ei..tt1cted from 1977 Develop=nt Pl.in -: 

Lind use zones U\ers and the (then) prooosed 1997 Develop=nt Pbn 

I ~uild~ Pol1gon 111JP 1997 (199~ 
Ei.."tr.lcted from digit.ii .ur phot~raphs for West Bay 

x i tootpnms l.iyer 
1:2.5:C 

source dJ.u) 
and George Tov.n districts with m.1.jor co~rci.tl 

f and tourist-rel.ued structureS coded 
I Line map Ei.."tr.lcted from cadJ.str.tl l.i1t!rs. coded for road class 

..::; I Ro.1.ds Li,t!r 
1:2.500 1997 

(main. second.in·, dirt surface) 

- I Historic 
Pol1gonmap 

Historic and cultur:tll1•significant structures 
structures 

l.i1er 
1:2.SCXJ 1995 managed by The '.',.'ation.tl Trust coded for block. 

(:\:.ition.tl Trust) p.u-cel description. .1.cre.ll!e 

I 
Protected :\re.is Polygon map 

Environnrnuli)•sigoificJ.nt fe.1.cures/ .ire-J.S man.iged 
1:2.500 1995 by The Nation.tl Trust coded for block. pJ.rceL 

5.. 0-,:.uiorul Trust} l.i1t!r descriotion. .1cre-.1.e.e 1 Pol1~on111Jp Loc.ition and e:..i:ent of m.uine p.u-ks and 
"" '.\ urine P .irks 1:25.0CO 1995 ...:i Li,t!r replenishment zones surroundiru> Grand Cnman 
~ Pol1gon m.1.p Location and e..,,:ent of mJ.in wecl.wds on Grand J \X.etl.mds 1:25.000 1995 

I Li,er Ci,man 

I .-\qu.1tic ie.1.cures 
Line m.ip 

1:25.000 1991 
Loc.1tion of Likes. reefs. coJ.St.tl C)pe (mJ.Ogrove. 

Li,er SJ.nd. rock) 

Hotel condominium. guest house points extr.1cted 

.,, Point map 
from cadJ.stral l.iyers and coded for wme. number .,... 

Accommod.ition 1:2500 1995 of rooms. structure C)pe. estim.lted minimum and ;; l.i1er 
=-= 

111.1.ximum tourist populations (b.ised on .1ggregate 
occupancy rates .ind individu.tl room counts} 

TABLE ·LS DIGITAL DAT:\ SETS USED I'.',.' WEST BAY PLA:'.'::--:I:--:G ScE:--:ARIOS 

The map Liye~ in T.ible 4.5 were provided by the Lands and Survey Depanrnent in AR.G'INFO e~pon 

ionrut and \,:ere subsequently irnponed into TanPian in the public domain shapefile fonnat (see section 

3.4 . .2). One exception is the tourism facilities la)er that was created by the author and the Deputy Director of 

the Pluming Dep.Irtment 't\ith some of the associated tabular data (e.g. number of rooms) being prmided by 

the Ministry of Tourism. In addition, the Scientific Officer of the National Trust provided the la)er detailing 

most of the historical, cultural, and environmental propenies or structures that the Trust O't\ned or 

.idministered. For most of the other shapefiles, anribute data ,•.:ere modified by the author and supplemented 

where necessary. For example, coding of the e~"tent of mangroves along the Nonh Sound shoreline was 

updated 't\ith the assistance of the Director of the Depanment of Environment. Zoning designations ,vere 

trJ.USferred from m island-'t\ide map layer to the cadastral. shapefiles penaining to West Bay in order to 

sirnplif y the process of creating scenarios for the panicipants. Although the 1977 Development Plan was still 
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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 \'\".15 available from the Lands and Survey Department but "'-as not used given 

the lack of significant elevation in West Bay District. A composite map la1er that demarcated an area of 

historic homes, environmentally-sensitive areas, and proposed environmentally:-protected areas \'\-as also 

excluded from the fieldwork. Public debate concerning the issue of environmental designations \'\-as heated at 

the time .ind this inf onnation \'\".15 requested not to be used, given those circwnstar.ces. 

Resource shortages, particularly in temis of personnel. affect the av·ailable 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 Ca1man expressed a desire to use GIS for purposes 

such as examining land use, classifying vegetation cover, and demarcating habitat boundaries (Bunon, 1997, 

personal communication; Ebanks-Petrie, 1997, pers. comm.). Ho\'\-ever, personnel shortfalls did not pennit 

them either 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 fonnat. 

G:mfidentiality concerns reduced the available spatial and associated attribute data funher. Two aspects of 

confidentiality need to be distinguished here. First, as was suggested in the previous paragraph, some 

im.iividuals 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 concerns arising from the 

complexities or knmm limitations of these data. While these shortcomings are most often related to data 

accuracy or precision, occasionally data distribution may be curtailed more by political sensitivity of the data 

as the map la1er depicting environmental areas mentioned above illustr.ites. Second, the more traditional 

aspect of confidentiality centres upon the need to ensure either personal privacy or fair marketplace 

competition. Lmd registry records, for example, could not be divulged since they contain details of parcel 

o--nership, 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 indi\;duaI hotel. condominium, or guest home operators. 

D..ita constraints relating to the factors outlined above are, and likely '1.ill continue to be, a reality of both 

multi-pmicip.int work and the use of spatial infonnation 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.) identified as important to land use and tourism planning in SIS, it can be argued that the field research 

was based on a \;.ible and sufficiently complete data foundation. It \'\".15 noted in Oiapter Three that the land 

parcel is the fundamental spatial unit around which many land-related planning and investment decisions are 

m1de. C.onsequently, although cadastral data of the quality found in CI. are not }et ubiquitous across 
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Gribbean 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 conte::-.-rual setting for the fieldvvork in \\-hich the TanPlan MP-SDSS software 

is .ipplied to tourism-related strategic land use decision making. Folhwing a review of the physical and socio­

demogr.iphic char.icteristics of Grand Ci,man, panicular anention was directed at the emergence of tourism 

.is .1 central pillar of the Ciymanian economy. The impacts of recent population and tourism gmwth ·were 

described ne=-.-r \\1th specific reference to the case study area of West Bay District. 

The increasing density of tourism-related development along the Seven l\1ile Beach Peninsula and its 

progressive dispersion towards and into the southern e::-.-rents of West Bay District was then profiled. High 

levels of demand for beachf ront propenies have resulted in an almost continuous urban form, dominated by 

snull- to medium-size hotels and condominiwns, being constructed along Seven Mile Beach. The lack of 

development opportunities and the resultant high land costs have had two main effects on tourism-related 

Lind use. First, selected propenies are being redeveloped at higher densities, as illustrated by recent 

construction at the Holiday Inn and the Hyan Regency hotel sites - an indicacion that tourism development 

on the Seven ~file Beach Peninsula is moving toward the consolidation phase of Butler's (1980) model. 

Second, incre.ising interest is being e.'\.pressed in e::-.ploring the potential for further tourism-related 

construction in West Bay (as well as other areas more distant from Seven Mile Beach and the international 

.urport in George T mm} that are at compar.itively earlier stages of tourism development. 

T cw.Pl.m was designed to assist multiple panicipants involved in land use change to e::-.plore and work toward 

.1 compromise- or consensus-based resolution of contentious land use change issues, such as tourism-related 

devdopm:nt in SIS. The difficulties inherent in achieving compromise among panies \\1th diverse interests 

wen: illustr.ited through discussions concerning the evolution of the Development Plan from the early 1970s 

through to 1997. The discussion of the application re"1ew and strategic-level planning processes in CI. 

prm;de the backgroW1d necessary to W1derstand the decision making conte::-..--i \\1thin which the case study 

fieldwork in O1.apter Five and Oiapter Si.xis conducted. 

The issue of selecting panicipants for assessing multi-pany development scenarios in West Bay District w·as 

.iddressed ne=-.-r by first describing the potential groups or individuals that could have an interest in appl,ing 

the sofrware to land use or tourism planning (Table 42). Tlllle and resource constraints limited the set of 

panicipants 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 pattern. The potential 
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complement of digital data (fable 4.4) ·was contrasted \'\,ith the more modest data set that \'\,"aS available and 

selected for use (Table 4.5). The influence of common data-related problems mentioned in Chapters Two 

and Three, such as confidentiality, accuracy, timeliness, and relevance, were noted as ·well. 

The follmving chapters examine how the study panicipams used these data ">1.-ith TaoPlan to produce 

scenarios of future tourism land use in the case study area. The potential contributions that the software and, 

more importantly, the approach embodied ~-ithin it can make to multi-panicipant compromise- and 

consensus-building in land-related decision making are therefore discussed in Oiapter Five and Chapter Six. 
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Chapter Five 

MULTI-CRITERIA. MULTI-PARTIOPANT TOURISM PLANNING: 
PART I - SITE SELECTION 

This Oiapter applies the TaoPlan decision support tool to the first component of a rn"O-stage tourism land 

use planning case study. It is important to note that the purpose of the case study is not, in the fir.;t instance, 

to e,·aluate the usefulness of TaoPlan, but rather to evaluate the applicability of the approach used by the tool 

to address multi-participant/ multi-criteria tourism land use planning problem; in SIS. Implicitly, however, in 

evaluating the approach used by the tooL the software itself is also brought under scrutiny. 

The overall approach used in the case study is presented in the first section of the Oiapter '\\-ith reference to 

the discussion in Oiapter Two concerning the potential for the use of multi-panicipant SDSS in SIS planning. 

The processes by 't\-h.ich panicipants constructed their site selection scenarios are discussed in the nex·t section 

\"l.ith panicuhr anemion being directed to the degree of commonality in their a priori objectives, approaches to 

the case study planning task, and selection criteria choices. The spatial locations of the panicipants' candidate 

tourism accommodation sites and optional land use designations are then described along '\\-ith their 

supporting r.1tionale. The chapter concludes by examining the e.'-"tent of consensus among the participants as 

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

5.1 Methodological Oveniew 

Three interrelated roles were identified in Oiapter Two for multi-panicipant or group-oriented SDSS in 

strategic-level SIS land use development and tourism planning, namelj~ a) consensus-building in multi-group 

decision conte.:-...s (e.g. brainstonning sessions in,·oh,ing representatives from several agencies or groups), b) 

consensus-building in homogeneous and heterogeneous group decision settings (e.g. National Trust members 

prioritising Lind to purchase for protection against development), and c) operationalising the "mi.xed 

scanning" approach to strategic-level planning and development decision making. The laner role, which is 

cx . .unined in this Oi.1pter, centres on: a) general decision problem definition across multiple groups (e.g. 

intelligence gathering concerning likely data requirements, planning panicipants, issues of conflict or common 

concern, etc.), b) the design of several viable development strategies or alternatives, c) the evaluation of these 

alternatives .1ccord.ing 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 
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f unher field analysis, as ·was indicated in Chapter Three, or may be incorporated subsequently into funher 

rounds of analysis and negotiation. 

The case study analysis is structured to illustrate how a ~IP-SDSS, such as TaoPlan, can assISt in the 

development of a land use development strategy in a SIS ·where tourism activities are an imponant source of 

national income and where there is both a limited and fragile land base to develop. The study panicipants 

identified in Chapter Four ·were required to select paential locations that they deemed to be both feasible and 

desirable for future tourist accommodation in West Bay District of Grand Cajman. The rationale for 

examining West Bay District was discussed in Chapter Four and is not elaborated upon further. Discussion 

in preceding Chapters referred to land-related conflict arising from the diversity of objectives and priorities 

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 detennine the extent to which this assenion is valid for West Bay District and 

the subset of participants involved in the case study. A corresponding and higher-order objective is to 

detennine the e::-..1:ent to v;.nich ~-SDSS can assist in, first, uncovering the degree of commonality and 

conflict among participants and, second, facilitating the identification of compromise- or consemus-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 time panicipants 

could commit and work in one place at one time. Second, and more importantly, there was a desire to have 

each participant conduct the site selection and evaluation phases of the study independently of all other 

pJ.Iticipants. Discussion in Chapter Two suggested that land use decision making can be decomposed into a 

number of semi-autonomous decision making conte:::-..-cs and, comequently; the design principles in Oiapter 

Three specified that a ~-SDSS should be useful across these different decision environments. By 

structuring the study so that panicipants identified and e'l.";lluated candidate sites independentl}; an 

opponunity "'-as presented to assess how participants of varying backgrounds undertook the planning task, 

independent of influences from other panicipants. 1his approach has the disadvantage of precluding analysis 

of the interactional and S)nergy aspects of mutual learning effects between participants that most GOSS and 

SDSS-G research has concentrated on to date. However, it also avoids the many group "process losses" 

reLned 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 anal}tical capabilities and data to all panicipants, 

ex-perts and non-e:-.-perts alike, and it equips Government planners v;,.,jth an important mechanism to uncover 

and e:-.-plore issues of conflict and agreement. 1his foundation allows planners and decision makers to 

concentrate their efforts appropriately -v;.-ith the aim of producing better considered and more v;.-idely srtpportei 
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initial plans and/ or development proposals. In this sense, the independent scenario generation approach 

offers sever.tl ad,-amages over conventional GOSS and SDSS-G approaches. 

Few constraints ·were placed on the study panicipants concerning their site selection scenarios or during the 

subsequent e,-aluation of selected sites. Beyond the limitations of the TaoPlan software and the available 

data, the main requirements that all participants had to satisfy ·were: a) the study area w·a.s 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 concerning site 

acreage, coverage, and building height restrictions specified in the 1997 Cajman Islands Development Plan. 

Cmdidate sites for new tourist accommodation could be undeveloped or already developed to allow the 

participants to explore the potential of redevelopment of the existing built form - a common practice in 

maturing tourist destinations as discussed in Cliapter Two. The approximately4268 acre study area consisted 

of a total of 4025 surveyed land parcels. "Vacant" or undeveloped parcels, as indicated by the building 

footprints map lajer derived from the 1994 aerial photography, accounted for 2302 parcels and some 3080 

acres of the total land are-a. 

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 administrative areas. 

Moreover, they are consistent with the practice for macro-level goals and planning objectives, such as 

projected island-\\-ide grov.tli of tourist 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 

Lmd. 

As mentioned earlier, it is desirable for the outputs of this two-stage case study to be filtered for consensus 

siks .md priorities, augmented by accompanjmg field investigations, and repeated as often as is required to 

craft a widely-supponed development strategy. Since this was not feasible for reasons outlined earlier, the 

discussions in this chapter and in Cliapter Si." address both the results obtained during the field research 

period as well as several ~t lxr e).."tensions and refinements to the results. 

5.2 Scenario Building Process 

5.21 Task Description 

The main purpose of the site selection component of the case study v.-as for each panicipant to prcxluce a 

land use scenario for West Bay District that, at a minimwn. designated one or more parcel of land suitable for 

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

120 



.iccommodation. No upper limit ~-as imposed on the total nwnber of rooms that a participant could 

designate, nor were any restrictions placed on the form of the proposed development (e.g. a single coastal 

reson, inland hotel. condominiums, a series of smaller 20 - 40 room hotels, dispersed accommodation units, 

etc.). 

The tasks of specifying the amount and t)pe of new tourist accommodation and selecting appropriate sites 

~-ere the minimum requirements that each participant had to satisfy in their scenario. Optionally, each 

participant could construct a more elaborate and complete land development scenario 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 spacial extent of land use 

conflict once all of the individual scenarios are combined in the subsequent evaluation phase. The 

participants ~-ere instructed that if they did not assign a land use to a parcel. it ~-as to be asswned that he or 

she was not greatly concerned with the uses that other study participants may or may not assign to that 

location. 

Separate TaoPlan site selection sessions V1.-ere held for each participant. Prior to starting the scenarierbuilding 

process, the .iuthor provided panicipants with \11,,Tinen 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 knoV1.n limitations or asswnptions that may affect their use or interpretation by 

participants were noted. The general operation of the TaoPlan SDS tool was then demonstrated and 

e:-..-pluned in conjunction 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 V1.-ere imposed 

e:-..-plicitl~- on the scenario creation process, although logistical factors constrained site selections to three to 

four hours for most participants. 

The following sections detail the scenarierbuilding process for the study participants by examining the range 

of land use futures proposed for West Bay District, the different W.l)S that TaoPlan was used to create the 

sccn.irios, the rationale that '\'l,aS used to guide the site selection procedure, and the results that V1.-ere obtained. 

5. :!. I Specification of Scenarios 

To pro\-ide .lil initial indication of the degree of commonality among development futures em-isioned for 

\XTc$t B.iy md the manner in which the participants approached the scenario-building process, each individual 

was asked to consider, first, the amount and, second, the tjpe(s) of new tourist accommodation that would be 

appropriate for the District. The first component of this task proved to be difficult for more than half of the 

participants to establish a priori., with five of the eight participants able to indicate only approximate values 

during their subsequent site selection activities. 
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The Director of the Environment Deparunent and the National Trust Scientist based their scenarios on the 

one hundred room minimum "-M the laner ex"Pressing concern that even this amount of accommodation 

't\-.1.S excessi,·e, given the current levels of development in West Bay. In contrast, the Real Estate Developer 

stated that an additional five hundred rooms of accommodation \VOuld be a "conserv-.1tive estimate" of the 

District's long-range development potential. The CPA Member, the Business Q\\ner, and the Hotel 

Operator were less comfortable defming a total desired room count and instead approached the task by 

indicating, respectively, that they were interested in siting "a 250 room hotel", "40 to 60 room hotels", and 

"hotels \\~th a minimum of 60 rooms". A swnmuyof the initial scenario specifications is presented for each 

participant in Table 5.1. 

A priori Prefem:d type of Participant room accommodation Rationale 
objective 

i) small-scale forms of tourism (e.g. nature tourism) arc more 

Director of 
\lm,mum 

2. 25-room hotels and I 50-
compatible with the ecological and social capacity of West Bay: 

En\ ,ronment 
pcmuned 

room conage development 
ii) Barkers area is not ecologically pnstinc but important for the 

( 100) bird. mannc. and mangrove life 1t supports: ,ii) concern with high 
I dcnsitv of Seven Mile Beach tounsm and residential development. I 

:\'atur..il \!m,mum 
Small-scale development: 

i) similar concerns as listed for Director ofEnnronmcnt wuh 
Trust pcrmmed particular concern over the sustainability of recent development 
Sc,enust ( JOO) 

small hotels. conagcs 
trends of Grand Ca,man over the last 15 to 20 vcars. 
i) congested roads from Seven Mile Beach to undeveloped land in 

Real Estate 
500 

Sma:Jcr hotels (size the north of\\'cst Bay: 1i) lack of opportunities for waterfront 
De\clopcr undefined) tourism development on Seven Mile Beach: ,ii) more managerial 

cmplo,mcnt for voung Ca\mamans likclv in smaller hotels. 
i) hotels prondc more cmplo1mcnt and ongoing revenues to 

Hotel 
60-room hotel is m1mmum 

government: ii) difficult to support larger developments in West 
Opcr..itor L'nccrtam 

feasible s1.1c 
Bay beyond Seven Mile Beach area because of road capacity 

De\ eloper (imitations: iii) small (sub 60 room) hotels arc not economically 
I feasible. 

i 1) very concerned about providing local cmplo1mcnt opportunities 
Business 

L'nccrtain 
\ledium-s,zed hotels wuh for younger West Bay residents - secs hotel operation and 

Q\\ner -40 to 80 rooms construction as key vehicles for meeting this need: 1i) -io to 80 
I room hotels aooropriate m scale to \Vest Bav context 

/ CPA Larger hotels ( 250 room -
1) land costs along Seven Mile Beach require a minimum of250 

i \!ember 
L'ncertain 

in Seven \file Beach areal 
room developments: 11) wide sandy beaches of Seven Mile Beach 

I arc of high ,moortancc for mtcmauonal tourists to the Canbbcan 
I :\'ot l'\o preference provided 
/ Planner specified planning regulations arc met il not spccifiL-d 
I i) concern for all development. including tourism. to be 

Deput~ \lin,mum 50-room hotel on coastal appropriate in scale and type to West Bay·s natural and social 
Director of permitted areas: some Bed and context: ii l smaller accommodation facilities lead to a lower 
Planning (100) Breakfast umts inland tourist-to-guest ratio - ratios periodically excessive in Seven Mile 

Beach area 

:--:ores: .1) .z priori room count objective represents the nwnber of new rooms of tourist accommod.uion that each panicipant suted 
dut they "'-ould seek to locue prior to starting the site selection process (subject to che 100 room minimwn), b) 
w Cnceruin" signifies t.h.u the panicipant was not able to quantify precisely the room count objective. 

TABLE 5.1 INITIAL SCENARIO SPECIFICATIONS 
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There ·was more agreement concerning the general form of tourism development that ·would be suitable for 

the study area, with si.x of the eight panicipants 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 emplo)ment on a per room basis and the fact that they do not prmide the Government "'ith on­

going room tax revenues. Beyond some suggestions for f unher intensive developin!llt on the few remaining 

lots on the Seven Mile Beach peninsula, almost all of the panicipants stated a preference for low density and 

small scale forms of tourist accommodation. This form of development was perceived to: a) be in character 

"ith the District's existing small hotels, guest houses and residential neighbourhoods, b) offer more potential 

for G:nunians in management-level positions, c) place less strain on the District's internal road network and 

the main road leading into George T O'\\TI, d) allow bener protection of the marine and terrestrial habitats, and 

e) prmide bener opportunities for managing tourism development in general and maintaining an acceptable 

guest-host ratio. 

\'vith this broad oveniew of the development preferences of the participants in mind, the next mu sections 

describe the scenario-building process and detail the selection criteria and rationale that were used by the 

participants to create their tourism development scenarios. 

5.].] Task Approach. Criteria and Rationale 

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

efforts, n.unel:~ 

1. 

3. 

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

the operationalisation of these approaches through specific selection criteria and the rationale 
prmided to support their criteria choices (translation of general goals to identifiable standards, 
measures. and decision rules); and, 

the functionality that each individual used in TaoPlan to complete the planning task (means to 
.ichieve objectives using the decision support too~. 

At the bro.idest leve4 two distinct approaches to tourism accommodation siting ·were used in the participants' 

seen.trio-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 concerned about the impacts of development on surrounding residents and ecosystems. 

C.Onsequently, 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 (sel«tim by ecdi6iaz). The Deputy Director of Planning in panicular excluded 

numerous potential sites because of their proximity to important historical-cultural features such as e-arly 

schoolhouses, homes of pioneering Ci)manians, churches, and so on. In contrast to this approach, the other 
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study participants focused primarily on the tourism siting issue (sela:tim by ud11su:n) and then subsequently 

designated lands for the optional non-tourism uses later. 1bis laner approach may be traced to: a) a 

p.micip.mt's desire to minimise the time required for the site selection process, b) their lack of concern with 

non-tourism land issues, c) a perception that sector-specific planning, including tourism planning, comprises 

largelyseli-comained 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 term.s of the 

breadth of land uses considered in the scenario and more e.,i:ensive with respect to land area. Generally, the 

comprehensiveness of the scenarios corresponded to a priori e,._-pectations based on the participants' divergent 

tr.uning, vested interests, and roles in strategic-level tourism 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 categories ·were of high imponance to the two participants 

·with direct responsibility for environmental maneis (e.g. Director of Environment Dept. and National Trust 

Scientist). Similarly, the two planning representatives recorded explicitly the broadest range of land use 

acti,.;ties in their scenarios. The substantial differences in the complexity of the two scenarios is most likely 

J.ttributable to the Deputy Director being more kno\\-iedgeable of strategic and long-range planning issues 

.ind their linkages to operational planning decisions. 

Tourism Land Use Desixnation 
Participant siting Tourism Commercial Residential Open space Protected Unassi2ned 

approach # Acres # Acres # Acres # Acres # Acres # Acres 

Director of 
Exclusion 6'6 171(7 2<! 313 0 0 

14,' 10/ 93/ ~SI 21871 2601/ 
Em,ironment 16 12 94 ~9 3907 3788 

:'liatural Trust 
Exclusion 65,65 

382/ 
0 

I 
0 0 () 38/40 56/62 68.68 

476/ 21311 21661 
Scientist 382 476 3852 3349 

Real Estate/ 
/ 1nclus1on 4 I /4 I 81-81 0 0 0 0 (} 0 () () 

2.261: 2999/ 
Developer 3984 4187 

Hotel 
I lnclus1on 

I .,' , 350/ 21891 25661 
Operator/ 46!46 

_.:,, 
18/18 42'42 49/50 () 0 0 0 

De\eloper I 
123 356 3911 3748 

Business 
/ 1nclus1on 

192' ~8/ 
50150 47,47 0 

I 1671 .20531 .2418/ 
Owner 206 4-., 0 0 I 0 78 

195 3761 3355 ,_ 

I CPA '.\lember I 1nclus1on 11/1 I .29/29 0 () 0 () I I I 5/5 9,9 
1.24/ .2.281 / 2922:' 
1.24 4004 4111 

Planner I Inclusion 9il0 
69 1 

Iii 2:'.2 18, 18 19/19 0 0 77;77 
408/ .2197/ 25821 

347 408 3919 3492 

Deputy Dir. of 
E,clusion 

175; 356.1 i9I 
40'71 0 0 

717i 6261 I II/ 907.' I .2.20 1 I 1501 
Planning ~15 694 I~ 719 630 137 967 .2S10 1907 

:--:mes: .1) tourism siting .1ppro.1ch represents the primary method by ~-hich a panicip.int identified tourist .iccommodation sites, b) 
"::" = the number of undeveloped or ~vacant" p.m:els that were designated for .1 specific I.ind use followed by the total 
number of p.ucels that were design.tted for th.it Lind use, c) vacant parcel acreage precedes the total number of .icres th.it 
.. ,,;ere d~-dic.iced co .1 Lind use, d) acreage values are rounded. 

T:\BLE 5.2 Sl..TMMARY OF PARTICIPANT LA1:\.-0 USE DESIGNATIO:--.;s 
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Examination of Table 52 in the conte.-n of Table 5.1 shO'ws that some individuals identified relatively few 

.. feasible" sites from ·which they could satisfytheirtourist 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 panicipants that \\"ere e"--pected 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 

panicipants shared an objective of locating 100 new rooms of small-scale tourist accommodation (fable 5.1), 

the National Trust Scientist identified 65 potential sites (381 acres), from which a smaller subset would be 

selected, while the Director of Environment designated only 6 candidate sites (17 acres). Ftinher, by 

comparing the acreage and number of "vacant" parcels selected for tourist accommodation with the 

corresponding totals, it is apparent that most of the panicipants 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 ha,ing potential for tourist 

.iccommodation. Also, to a lesser e"-"tent, the Business Q\\..ner, v.-ho indicated expressly the desire to 

redevelop a larger existing hotel site in concen v.ith surrounding properties, focused a great deal of this 

redevelopment on the subdivision of a few ~e parcels of land which v.-ere primarily unoccupied by anyt}pe 

of structure. 

Differences in panicipants' objectives and approaches to the planning task are made more apparent v.-hen the 

criteria. that were used in the construction of the selection scenarios are considered in relation to the resulting 

land use panems. Prior to discussing the participant's site selection scenarios collectively, it is necessary first 

to re\iew their indi,idual scenarios. Figures 5.1 through 5.8 and their accompan}ing discussion outline the 

land .illocations each panicipant made in their scenario. Note that it is imponant to recall that land parcels 

designated for tourist accommodation should be interpreted as potential or candidate sites while parcels 

designated for the other land uses (e.g. open space, protected, commercial, residential) represent explicit 

.illocations. 

5.l.3./ Director of £11viro11melll 

The overriding objective of the Director of Emironment was to ensure that future tourism development in 

\X,.est B.1y ·would have as few negative impacts as possible on the District's marine and terrestrial ecosystems. 

The land use allocation in Figure 5.1 was based on an eco-tourism theme that v.-as 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 imponant was the need to exclude all t}pes of shoreline development adjacent to the marine 

park and replenishment zones off of the nonh of Barkers in order to encourage aquatic species preservation 
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and regeneration. Protected parcels are shaded dark green in Figure 5.1 and Sea Pond is \;sible as the largest 

lake (blue outline) within the protected area 

&u!J7J'Jins 

Pair.I 

:,:orthwesl 

Point 

0 

Sp:.tnish Reef Horel 

~ 

\"illas Papagal]o 
Condi Point / • 

ScYen Mile B~ 

* Exisnng accommodation 
'v' Lua: 

Commeraal 
Prorccred 

Residential 
Candidare accommcxfarion sires 

Open sp:1cc 
Lind use nor design.ired 

.5 

Mill!s 

.\Iorgm·s I farbour 

Head of 
Barkers 

.'\:011hS011nd 

Flt;L'RI•: 5.1 SITE SEI.ECTIO:--; Sc:1-::--:.\RIO - DIRECTOR OF E'.'.YIR0'.\:~11•:'.'.T 

The Director of Environment concentrated on locating sites (shaded yellow in Figure 5.1) chat would support 

t',.\"O 25 room hotels and one 50 room cottage type development in close proximity to chc.."Se Nro natural 

attractions. The main selection criteria used to identify the si.~ candidate sites (u;ch the selection method used 

in parentheses) were: 1) include parcels with sandy bcachfroncs between the existing Spanish Reef Hotel and 

the \'illas Papagallo (mori.Se seled); 2) add all parcels in West Bay zoned for hotel/tourism (SQL ql(ery~; 3) 

exclude any parcels in the Barkers s·wampland protected previously and any parcels in the overdeveloped 

Sewn i\file Beach area (di.rtt111ce-based query·, SQL query~; 4) e..,cclude all parcels that were not vacant (SQL query~; 
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and 5) exclude parcels under 2 acres in size to maintain a low-density design compatible \"1,,-ith the ph}~ical. 

economic, and social capacities of the local community(Sq. qrETJ,}. 

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 tourism 

facilities near Barkers. The potential for additional commercial development related to tourism (e.g. fishing 

charters, snorkel and scuba operations) in the vicinity of Morgan's Harbour '\\"ere mentioned but were not 

irn-estigated fully due to time limitations. 

5.].3.2 National Trust Scielllist 

The other pro-conservation participant, the National Trust Scientist, ·was also concerned about the impacts 

th.1t .1dditional tourist accommodation or any other tjpe of development would have on local environments, 

the \X'est Bay communicy·, and life on Grand U)man as a whole. Again, the selection of candidate sites for 

tourist accommodation was driven primarily by the desire to identify where development should be excluded 

from, although the undeveloped are-J.S 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 WJ.S applied to a substantial portion of the swampland 

in the Barkers peninsula, in pan due to the ecological significance of Sea Pond. Less land in Barkers was 

design.1ted for protection by the National Trust Scientist than by Em-ironment Director as the fonner 

reserved the north shore of the peninsula for open space to permit the continuance of inf onnal community 

recreational .1ctivities (e.g. fishing, beachcombing). Several smaller parcels in the District '\\"ere assigned either 

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

A tv.:o-pronged approach was follo'\\-"ed in the selection of candidate sites for tourist accommodation. The 

potential for shoreline-based tourism development in Barkers '\\"J.S precluded by the steep beach ridge along 

its north shore, the marine park and replenishment zones, the shallo'\\-ness of the ·water inside of the fringing 

reef, and the conditions of the seabed immediately offshore of the beachf ront (i.e. coral, broken conch shells, 

turtle grass). Hov."ever, two large parcels in the area were identified as candidates for a small number of low­

density tourist facilities suitable for interpretative nature tourism focused on birdini,;, hiking and k..yaking on 

the Mosquito Research Control Unit canals. In addition, most of the parcels bet'\\-"een Spanish Reef Hotel 

and Villas Papagallo ·were identified as being suitable for smaller conage developments (approximately 20 

rooms) based on their sandy beach frontage, distance bejt>nd the marine park and replenishment zones, and 

the relatively low-impact nature of this form of tourism. Due to the highly developed nature of the Seven 

~1ile Beach corridor, much less concern was expressed about the impacts of additional tourism 

accommodation if infill development on the be-ach and North Sound sides of the road '\\"ere to occur. 
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L' nlike the Director of Environment. all selections were mouse-based guided by local knowledge of \X'est Bay 

and reference to a copy of the swamps and shallow marine substrates map for Grand Cayman (Ch·erseas 

Oci.·clopmcnt Natural Resources Institute, 1987). The main selection criteria for tourism land uses were: 1) a 

multi-step process of e."tcluding the protected and open space properties descnbed above, 2) e.'Cclude all 

tourism de,.·clopmcnt along the ironshorc since shoreline mcxiifications contribute to sediment loading of 

downstream reefs. 3) exclude all interior sites as they are usually less attracrii.·e to tourists than coastal 

locations, and -4) focus on i.·acant properties ""-ith.. or in close proximity to, sandy beachfront. 

5.2.3.3 Real Estate /land Developer 

In contrast co the scenarios prepared by the two pro-conservation participants, the Real Estate Developer 

chose to addrL-ss the site selection task '1,\,-ithout c.,"Plicitly recording any preferences for optional land use 

types. .-\gain, the area between Spanish Reef Hotel and Villas Papagallo was highlighted as a potential 
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development zone, as were a number of parcels on the north shore of Barkers and three other parcds to'-\--ard 

the southern extremities of the District (Figure 5.3). 

() 

* Existing tourist :1ccommodnion 
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Candidate accommodarion sires 
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FICl'RE 5.3 SITE S1-:1.EC:TIO:-- S<:1•:~.\IUO - RE.\I. EST.\TE Dt-:\·1-:1.ol'ER 

N 

A 

The selection criteria that produced this pattern of sites were: 1) include only ncant parcels (SQL qJfe')): 2) 

remon: all parcels that do not have sandy beachfront (SQL q11e1J); 3) include only parcels zoned for 

hotel/ tourism in the 1997 Development Plan (SQL q11e1J); 4) rcmm·e all parcels along SC\,·en Mile Beach that 

arc not deep enough (from the beach to the road) to support hotel development or ha\·e unsuitable beach 

conditions (mo11se-driven q11e1J); 5) remozie I!)· mo11Se four larger parcels comprising the undeveloped Crvstal 

Harbour plan of subdi'\-ision on the south of Gm·emor's Harbour. 

5.2.3.-1 Hotel Operator /Developer 

The Hotel Operator/Developer also followed an inclusion:11')· approach to site selection. although in this case 

both mouse-driven and SQL query methods were employed to identify candidate sites. 'Ibe importance of 

the Barkers area to future land use decision making in West Bay is illustrated once again in Figure 5.4 as the 
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lack of building opportunities and high land costs in the Seven ~file Beach corridor make that area less 

attractiYe for new tourist accommodation. The main constraint that was identified to development in this 

area is the lack of easy and quick access for tourists to the airport in George T mvn and the attractions along 

Seven Z\We Beach. 

Turtle Farm 
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F1t;L'RE 5.-1- SITE SEI.ECTI02' SCE~.\RIO - HOTEi. OPER.\TOR/DE\"EI.OPER 

lbe follO\ving selection criteria were used to identify the candidate sites for hotels of at least 60 rooms in size: 

1) include only ,·acant parcels (SQL q11er:;1; 2) exclude all parcels zoned for high density residential or low 

density residential uses (S,.QL quer:;J; 3) exclude all parcels except those in Barkers/Villas Papagallo ,;cinit:· 

(mollse sefed); 4) include only parcels fronting onto a sandy beach or with North Sound access. In addition to 

these sites, the potential for more dive-related hotels between the Spanish Reef Hotel and the Cayman Islands 

Turtle Farm (Figure 5.-t) were discussed but not included within the scenario itself. Once the tourism 

component of the planning task ~tas addressed. supporting commercial uses (e.g. restaurants, shops, etc.) 

were designated for an adjacent linear series of parcels and the remainder of the vacant lands in the Barkers 

area ,vas earmarked by the participant for residential uses. 
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5.2.3.5 West Bay Business Owner 

Of the three participants in the pro-development group, the \\lest Bay Business Owner assembled the most 

comprehensive selection scenario. The tourist accommodation component of the planning task \Vas 

anchored by the siting of one ..J0-60 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. 

Potential locations for dive-related hotels were selected along the north shore of the West Bay peninsula and 

south of the Turtle Farm. 
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"Illis participant also supported the intensification of the existing tounst dC\·elopmcnt in the SC\·cn Mile 

Beach corridor "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 approximately in the centre of \X'est Ba,· District. Finally, commercial activities were targeted at 
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appropriately zoned and vacant parcels "'uh additional new commercial centres being sited behind the T unle 

Farm and in the vicinity of Morgan's Harbour. 

The Business O\\ner used a rni.xrure of SQL, distance-based, and mouse-driven query methods to produce 

his scenario. The primary selection criteria that were emplo)ed to identify the tourism development sites 

--sere: 1) include onlyvacant parcels (SQL q,~; 2) exclude any parcels within 150 feet of a Like (dist:znuptel)h 

3) exclude parcels 1.iWJ nutSe zoned for low-density or high-density residential uses due to a shortage of 

residential properties in West Bay; 4) add parcels uith nD6e on the head of Barkers (mouse); 5) remove all 

inland properties suitable for residential development (nu6e); 6) add uith ,ra15e a 9.4 acre parcel at Morgan's 

Harbour now zoned for marine commercial as a location for a larger hotel in the long-temi; 7) exclude 

parcels in Seven ~file Beach corridor that were judged to have wisatisfactory dimensions to support a larger 

hotel or would be allocated bener to commercial uses (nutSq, 8) add uit/1 nntSe the four larger parcels 

comprising the Crystal Harbour area on the south of Governor's Harbour. 

5.l.3.6 Central Pla1111i11g Authority (CPA) iWember 

The site selection scenario prepared by the CPA Member is sho\11,n in Figure 5.6. C.Ompared to the other 

scenarios reviewed to this point, relatively modest amounts of land were designated for specific land uses. 

Cmdid.ite sites for additional tourist accommodation in the Seven :Mile Beach area \'l;"ere limited to parcels 

that would be capable of supponing at least 250 rooms due to the high land costs. Beyond the Seven Mile 

Beach corridor, low-density tourism development w-.is supported given the constraints of the existing narrow 

and circuitous road network in West Bay and a concern that the provision of a straight and wide roadw-.iy 

would be out of character for the island. Similar to many of the other participants, the land parcels 

surrounding Sea Pond ·were designated for protection, as "'-ere the Likes adjacent to Villas Papagallo. 

The CJ) A member used the following selection criteria to identify the candidate tourist accommodation sites: 

1) exclude parcels --ithout 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 (nntSe); 4) remove 

residential-zoned parcels in Governor's Harbour area (nutSe); 5) exclude parcels fronting onto the North 

Sound because pre\·ailing currents cause tunle grass and debris to drift onshore (nntSe); 6) exclude parcels 

near the Spanish Reef Hotel because the shoreline is too rocky and too shallow offshore (nu6e); 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 s,vampy(nutSe). 
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land Use Planner 

The Land C se Planner \Vas also able to dra\v upon his knowledge of planning regulations. current and 

submitted development proposals, and the capabilities of specific areas to support different types of 

deYclopment. Candidate sites \Vere located primarily in the SC\·en l\.lile Beach corridor. The Barkers 

peninsula \Vas designated as protected in order to maintain both terrestrial habitat and the \;tali~· of the 

adjacent marine park and replenishment zones. Similarly, vacant parcels near Villas Papagallo were 

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

The baLmcing of the pro-dC\·dopment and pro-consen·ation perspectives are C\;dcnt in the selection criteria 

the Planner used to identify candidate sites. These criteria were: 1) include only vacant parcels (SQL): 2) 

exclude all parcels within 450 feet of a replenishment zone since shoreline development can disturb these 

sources of future marine life significantly (dislar.ce); 3) exclude parcels less than 2.4 acres in size (SQL); 4) 

exclude parcels located more than 1000 feet from the coast (distance); 5) e.,cclude parcels within 350 feet of any 
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lake (distance); 6) include only parcels zoned for hotel/tourism (SQL). 7); add I?;· mo11Se the large Hyatt Regency 

parcel south of Gm·emor's Harbour to account for intensification of development on that property-; and 8) 

rernm·e 1!]· mouse the four parcels comprising the Crystal Harbour project. 
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Prior to starting the scenario-building processes. it ,vas anticipated that the Deputy Director of Planning 

'l.vould produce a scenario that balanced the other participants' desires for development and conservation 

relati,.·cly equally. The scenario that resulted. however. placed considerably more emphasis on the social 

needs of the \~·est Bay community through the preservation of historical structures and properties. the 

maintenance of common open space for recreation or pasture. and the prcsct'\·ation of ecosystems important 

to the heritage of West Bay residents and Caymanians in general 



The exclusionary approach to identifying candidate tourist accommodation sites ·was initiated bv the 

designation 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 properties ·with specific narural fcarurcs such 

as mangrm·es along the North Sound coast, a substantial "green belt" stretching from the Seven l\file Beach 

Road through to the North Sound that encompassed several important lakes (e.g. Johnson's Pond) and 

s,varnplands and served as a barrier to e.,-pansion of\X'est Ba~· and George Toun devdopment, and a number 

of smaller interior wetlands that served as both bird habitat and narural storm water management basins. 

Historical-cultural considerations. such as buildings with significant architecture features, former schools. 

long-established commercial structures, and homes of pioneering nurses, educators and seamen. led to a 

larger number of small pa.reds being designated for protection as well 
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Smaller scale tourism dC\·dopment was judged to be most appropriate to the social and environmental 

context of \X"est Bay. On coastal properties, hotels of approxirnatdy 50 rooms in size were preferred while 

the inland sites would be targeted for smaller 10 to 15 room hotds or bed and breakfast establishments. 
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After excluding all of the propenies designated for protected and open space uses from the available 

candidate sites, the Deputy Director of Planning used the follo""'-ing criteria to identify potential sites for 

tourism development: 1) include coastal parcels from Villas Papagallo to the open space propenies on the 

north shore of Barkers (rrmse); 2) add parcels south of the open space area on Barker.; (nm~e); 3) add coastal 

propenies from Villas Papagallo west to the T unle Farm as potential dive related hotels (,rmse); 4) add inland 

sites with sufficient area to suppon either a bed and breakfast establislurent or a smaller hotel (nmse). 

The ne).."t section e)..-plores instances of agreement and disagreement among the panicipant's site selections 

and between the three panicipant sub-groups identified in Olapter Four. 

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

\X'hen the eight site selection scenarios described above are examined together, initial indications of conflict 

and consensus among the panicipants are revealed. At least four different aspects of commonality can be 

e)..-plored at this stage: 1) commonality in the panicipants' stated planning objectives, 2) commonality in the 

tr.u1Slation of these planning objectives into selection criteria pertinent to the SDSS problem-sol\-ing 

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 scenario outcomes. The first dimension of 

commonality v.:as 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 panicular land use activity can be considered to be one of 

the most basic indications of consensus in a multi-panicipant phoning environment. For example, Table 52 

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 '\'l."ere selected by more than one panicipant, the nwnber of unique sites is 361. This figure 

is influenced highlr br the open-ended nature of the case study planning task which, in the spirit of 

intelligence gathering and preliminary strategizing outlined in Olapter Three, did not limit the amount of land 

that participants could designate as possible locations for tourism development. It ·was also possible for 

panicipants to inadvenently include verr small parcels in their selection sets if they used cenain 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 nwnber of sites 

selected by the Deputy Director of Planning (215 candidates) and the Business Owner (209 sites) who each 

identified more potential sites than the remaining si.x panicipants combined, despite having substantively 

different planning objectives, task interpretations, and problem-solving approaches. 
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\\ben 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 participant's scenario. coastal 

proximity was used explicitly as a selection criterion although the manner of operarionalising that criterion 

nried between direct mouse-driven selection. attribute selection (e.g. length of "-'aterfront > 0). and distance­

based methods (e.g. distance from sandy beach < 50 feet). In light of the discussion of Canbbean tourism 

morphology in Chapter Two. this result is not surprising. e\·en given the heterogeneous interests represented 

in the participant group. 
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Beyond the emphasis on coastal properties, three other aspects of the group's aggregate selection set should 

be noted First. the potential for further intensification of tourism de\·clopment in the Seven l\lilc Beach and 

Gm·emor's Harbour areas is e\;dent through redevelopment of existing properties, expansion of 

deYclopmcnt into wetlands on the west (North Sound) side of the Seven l\lile Beach road. and through 

dC\·clopmcnt proposals like the Crystal Harbour development. Second. even though the bulk of the 

undeveloped Barkers peninsula was designated by at least one participant as ha'\;ng potential for tourism 
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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 "'-as complete agreement on 

the set of parcels to exclude from consideration for tourist accommodation, in particular almost all of the 

wetlands lying between Salt Geek to the nonh of Governor's Harbour, the Seven Mile Beach road, and 

~!organ's Harbour on the Nonh Sound. 

The number of times that the pan.icipants 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 1,,-alue ranged from 1 to 8 with complete unanimity being limited to a single parcel at the 

northern e::..tremity of West Bay District. To illustrate bener the e:-crent and distribution of agreement, the set 

of 361 candidate sites were dj,.;ded into the folio~ classes: 

1. no consensus - all parcels selected by less than two participants 

.., ~"eak 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 bysi.x 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 \'\:ithin this reduced set of sites is found along the nonh shore of West Bay stretching 

east from the Spanish 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 e).."tent as being suitable for tourist 

accommcxLtion are on the waterfront side of the Seven Mile Beach road near the Harbour Heights 

condominiums and the Westin Ca.suarina Hotel. Interestingly, ·while only three participants (Director of 

Environment, Planner, and Real Estate Developer) made reference to parcel zoning in the construction of 

their scenarios, all of these parcels with moderate to strong suppon in the group scenario were designated for 

Hotel/Tourism zoning in the new Development Plan. In fact, only 6 of the 103 parcels \'\.;th weak consensus 

·were not zoned for Hotel/Tourism in the 1997 Development Plan. This suggests that: a) the high profile of 

the debates concerning the Development Plan in Grand U}man over the preceding two }t!ars raised 

awareness of the tourism siting issue, b) the direct vocational interest of some participants (e.g. Deputy 

Director of Planning, Planner, CJ> A member, Real Estate/Developer, Hotel Operator/Developer) \\ith the 

proposed zoning panerns influenced their 0V1.n tourism selections, or c) the Development Plan zoning 

reflects the diven;e ,.;ewpoints of the stud}JS participants quite accurately. 
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Beyond the rC9uired land allocations for tourist accommodation.. Table 52 indicates that participants were 

most interested in the optional land uses of Commercial.., Open Space. and Protected. Compared to the case 

of tourism discussed above. there ";as a considerably less spatial consensus on Commercial land uses since no 

parcels \Vere selected more than t\vice for this designation. Open Space was limited similarly ~ith the 

exception of one parcel on the nonh shore of the Barkers peninsula which \Vas assigned this land use by a 

total of three participants. 

l\[uch more interest \Vas e:-.-prcssed in the assignment of Protected status to a diverse collection of ecological 

and historical-cultural phenomena. Figure 5.11 illustrates the varying degrees of consensus that emerged 

from the individual scenario-building sessions ~ith respect to the need to safeguard these features. Similar to 

the consensus mapping approach employed in the pre'\;ous figure. the emphasis is placed on parcels 

designated for Protected status by two or more participants. Not surprisingly, given the discussion in the 

preceding section. interest in assigning Protected status to parcels \Vas the greatest in the Barkers area. 

Consensus on protection of much of the north shoreline \Vas relatively weak given the dC\·clopment potential. 
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HoweYer. as one moves south or east to the head of the peninsula, a heightened desire to maintain the quality 

of existing mangroves and lakes for the purposes of habitat preservation and/ or as an ecologically-based 

tourist attraction is ~;dent The en,wnmental and cultural importance of Sea Pond in particular to the w·est 

Bay community is readily apparent since all si...-.. of the participants that considered the Protected land 

dcs~rnacion cx-plicitly in their scenarios ensured that it was applied to the two parcels on which Sea Pond 

rests. Beyond the Barkers peninsula, weak consensus was found on the need to protect Jackson's Pond and 

three other areas \l.--ith significant remnants of North Sound mangroves. 
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To this point. emphasis has been on uncovering the patterns and intensities of consensus among the 

participant's indi,;dual scenarios. However, the main challenges facing decision makers when confronted 

\,-ith an ill-structured problem environment is to devise compromise altemaci\·es that reduce, if not eliminate, 

instances of conflict The process of crafting compromise alternatives that, to varying dcgrccs. trade-off 

elements of different party's interests and objecti,·es is addressed using MCA methods in the following site 

e,·aluation section. Prior to this, a preliminary analysis of conflict in site sdection can be obtained by 
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examining the compatibility 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 

panicipants could be e:i,..-pected 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 ,vould 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 propeny should, or should not, be developed. 1bis basic element of conflict is examined ·within 

the case study by grouping the land uses classes available to the panicipants into the dichotomous 

"development" (Tourism, Commercial, Residential) and "non-development" (Open Space and Protected) 

categories. In the absence of any information concerning the influence of different groups or individuals in 

the decision making process, the intensity of conflict for a given propeny can be seen as a function of both 

the number of panicipants involved (i.e. assigned a particular land use for the parce~ and the distribution of 

panicipants berween 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 panicipants, and b) have a 

reL.tively equal number of individuals or groups on each side of the debate. As the numbers of involved 

parties decreases and/ or their distribution benveen, 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 

conte:i,..1:. A multiplicati,·e conflict index, C: ·was calculated for each parcel in West Bay District by multiplying 

the total number of participants (development + non-development groups) interested in a specific parcel by 

the minimum number of participants in either of the two groups. 

where: n is the number of participants involved (development + non-development groups) 

p, k are scaling parameters 

m is the minimum number of participants representing either position 

With p and k set to 1 and m = eight participants, the conflict index ranges from O (e.g. all participants agree on 

.1 land use designation or left it unassigned) to a ma.xi.mum value of 32 (e.g. 4 panicipants representing each 

,;e~point). The class breaks that are ernplo}ed in Figure 5.12 are based on the minimum and ma.ximum 

index values that could be attained by cliff erent sized panicipant sets v.,ithin the case study environment. The 

lowest class (gre}J contains all parcels that registered no conflict [1.e. all participants agreed on a designation) 

or a conflict index of 2 (i.e. 1 pro-development participant and 1 anti-development participant). The next 

class, shaded light red, ·was bounded by the minimum inde_x score for 3 participants and the ma.ximum score 
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for four paruc1pants. Similarly; the medium red class represents the nurumum index value for five 

participants and the maximum possible \\-ml 6 panicipants while the last class ( dark red) accounts for all 

p.m:els v.-here seven or eight participants v.-ere involved. 

The structure of the case study planning r.ask clearly influenced this conflict index as tourism ,·1.-as the only 

required Lmd use and, unlike the optional land uses, the participants v.-ere instructed specifically to identify 

c.1I1didate accommodation sites. Nomithstandiog this bias which may even contribute to underestimating 

potential conflict, an index of this l)pe does pra,.,ide a relatively simple means of encapsulating the core 

development versus non-development decisions made collectively by the participant group. 

The intensil)· of disagreement among the participants concerning the future development of the Barkers 

peninsula is e"';dent in Figure 5.12. The most intense conflict occurs along the nonhem shoreline that several 

participants had designated as suitable for tourist accommodation based largely on the sandy beachf ront, the 

relative isolation of the area, and the low land costs relative to Seven Mile Beach. Other participants had 

ex-pressed concerns about the fragility of the on- and off-shore ecosystelll5 in this area and also the 

imponance of the Barkers beachf ront as open space for inf onnal 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 mu parcels on which 

Sea Pond rests given the desire of most participants to protect this feature . 

.MJ.pping conflict scores or the number of selections that parcels receive for specific land uses like tourist 

accommodation or protected status pro"';des some insight into the range of development futures that could 

be supponed v.ithin a multi-participant planning conte.x"t. The contributions that conventional GIS anal}~es 

can off er to complex planning problelll5 such as site selection are, as discussed in Oiapter T "-U, limited 

largely to producing shon-lists of feasible locations based on detenninistic overlay and logical selection 

methods. Cmdidate sites \\,ithin these shortlists are t1pically subjected to more in-depth examination before 

the most promising site(s) are chosen for the activity in question. 

142 



Conflict Index Scores 

() 

E.xisting tourist accommocfation 

Like 
I ugh (l 9 +) 
'.\[odcratc (9 - 18) 

LO\v(3-8) 

:-.:one (0- 2) 

.5 I 

Miles 

Barkers 

.'-:orth S011nd 

N 

A 
Fll;l'RE 5.12 CONl'I.ICT INDEX - DE\'l•:1.0P~(ENT VERSL'S No:--:-D1-:n-:1.oP~(E~T 

fa·en when customised GIS or SDSS prm.;de mechanisms for integrating the outputs of multiple 

participants. at least two fundamental problems remain concerning their capacity to capture the intangible and 

\·aluc-based aspects of problem-soh,mg. First, as discussed in Chapter lbree, it is possible for these key 

clements of strategic-level decision making to be disregarded if "reverse adaptation" results in decision 

processes being altered to correspond to the capabilities of the available decision aids (V crcgin. 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 e\·aluating in detail a larger list of choice 

altcrnatiws sites Yersus the risk of e..xcluding ,~ble altcrnatiYes (.Arentze et al 1996a. 127). 

Tne implications of these shortcomings are particularly significant in light of the objectiYe to produce 

compromise or consensual multi-party decisions. l\lassarn (1993, 190) re\;ews four clements of the term 

consensus that arc pertinent in the context examined in this tht."Sis. First, it can indicate that the legitimacy of 

decision makers' actions are dependent upon their authority being accepted by the majority. Second. and of 

more direct rclC\·at1t to the case study, consensus can be interpreted as agreement by a "sufficient number" of 
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involved panies on the suitability of a location for a specific activity. 1bis suppons the use of the consensus 

and conflict mapping methods shown in Figures 5.11 and 5.12. Third, consensus can be vie'\'1.-ed as agreement 

that the decision making process is both just and appropriate. Finally, consensus implies that the involved 

parties 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 be)und the simple 

aggregation and manipulation of individuals' inputs, especially when these inputs are based almost solely on 

n.uTowly,-defined technical criteria. Rather, opponunities must be provided for divergent planning objectives 

and priorities to be both included and debated if negotiated solutions are to be facilitated through 

tt:chnological means. The next chapter demonstrates how some of the MCA methods presented in Oiapter 

Three can provide a mechanism for accommodating these needs into the multi-participant decision making 

process. 

5.4 Summary 

This chapter documented the processes that the case study participants emplo)t!d to identify potential 

locations for additional tourist accommodation in West Bay District and, optionally, to designate areas for a 

limited number of other land uses. The scenario-building process w:1s 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 panicipants' overall planning objectives and 

concerns, the translation of these objectives and concerns into informal decision rules compatible ·with 

a\·J.ilable data and technological capabilities, and the software functionality that was used to operationalise 

their objectives. 

Three broad areas of concern were identified by the participants in their stated objectives and in their land use 

designations: a) the feasibilityof developing and operating specific land parcels for tourist accommodation, b) 

em-i.ronmemal protection, and c) community impacts. Participants that emphasised development fe-asibility 

adopted an indusionary approach to the planning task generally, while those that were concerned primarily, 

or also, "-ith em-ironmental and community impacts used exclusionary methods to identify potential 

accommodation sites. 

Ne~"t, the individual land use scenarios were aggregated to facilitate investigation of consensus and conflict 

,Kross the panicipants' individual land use scenarios. G:msensus 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 ·w·a.s 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 times that the paruc1pants voted for 

development and non-development land uses on the study area land parcels. 

T akcn s~aularly or collectively, the analyses of intra-group consensus and conflict presented in this chapter 

prm:ide instruments for concentrating evaluation efforts on those candidate sites that h.we the greatest 

potenti.tl for multi-participant support. The ne:-.."t chapter details the second stage of the case study research 

in "'-hich the participants apply selected MO\ methods incorporated into TanPlan to the task of ranking the 

suitability of a subset of candidate accommodation sites according to differencially '\\,-eighted evaluation 

cnteru. 
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Chapter Six 

MULTI-CRITERIA. MULTI-PARTIOPANT TOURISM PLANNING: PART II- SITE 
EVALUATION 

The preceding chapter examined the degree of commonality between panicipants in the objectives, selection 

criteria, and land use designations that defined their tourism site selection scenarios. 1bis chapter applies the 

1,IC\. component of T aoPlan to the subjective and intangible aspects of panicipants' selections. The analysis 

is focused on a subset of selected sites that represent development versus non-development conflict and the 

degree of selection consensus among panicipants. 

The chapter comprises five sections. Fint, the methodology of the evaluation stage of the case study is 

described. Ne::-.."t, panicipams' individual and collective evaluation criteria, the weights assigned to each 

criterion, and the MCA method used are presented. The criteria sets are then applied to mu sub-groups of 

candidate tourist accommodation sites that were identified in Oiapter 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 t)pes of uncenainties that are most pertinent to the case study and investigates directly the 

influence of uncertaint:· in criteria weighting and MCA method choice. The chapter concludes with a brief 

discussion of the sites that ~-ould be expected to generate the least amount of intra-group conflict. 

6.1 Methodology 

The methodology follm-1:ed in the site evaluation stage of the case study is, in many respects, similar to that of 

the preceding site selection discussion. For example, panicipant anon}mity v,;a.s maintained by holding 

separate T aoP!an evaluation sessions for each panicipant. Once again, no e::-..-plicit time limits were imposed 

on each participant and each person ~-as free either to operate the software themselves or direct the author to 

operate it on their behalf. T}pically, logistical factors limited the evaluation sessions to between two to four 

hours in length 't\1th 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 

MC\ methods to the studypanicipants meant that most individuals did not elect to use the software directly 

themseh·es. Further, due to a significant family emertency, the Planner was forced to curtail his completion 

of the e\·aluation phase of the field work, rendering his results for this phase incomplete and reducing the 

number of site evaluations by one relative to the site selections discussed in the previous Cliapter. It should 

be noted that the approach used for site evaluation in TaoPlan does allow site evaluations to be completed 
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as1nchronously. However, due to the limited time frame of the field research and the significance of the 

emergency, it ·was not possible for the planner to complete his input. 

Before each remaining panicipant began their evaluation session, they were provided with both ·wrinen and 

\·erb.tl e:-..-planations of the three MCA methods implemented '\'1.-ithin T aoPian and the general procedures 

invoh-ed in the site evaluation stage of the case study. In addition, the evaluation criteria were described and 

any knmm limitations or assumptions that may have affected their use ·were noted. Each panicipant ~-as 

then required to select an MCA method and to complete three main tasks: a) choose criteria from the 

.n-ailable set to compare and evaluate candidate parcels, b) develop subjective '\'l."eights that reflect the relative 

irnponance of each criterion in the evaluation process, and c) re\-iew the ranked candidate parcels. 

Panicipants could repe-at the procedures as often as necessary using different criteria sets, refined criteria 

weights, and/ or alternative 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 stud}: It is important to note that during the 

preliminary intelligence gathering and site identification stage, the aim of the evaluation component '\'1-,"aS not 

to produce a final group ranking of the candidate tourist accommodation sites. Rather, the purpose of this 

stage "-"35 to gain insights into which sites '\'1-,'l:!re supponed most \\-idely and ~-ould be ~-onhy of further 

inn.,stigation in subsequent rounds of anal}sis and debate. The intent, therefore, was to identify critical data 

needs, key pwcipants or contributors to the decision making process, the degree of commonality in 

ev.tluation criteria choices and their relative imponance, the appropriateness of different evaluation methods 

to the pluming task, and a preliminary· reading of potential solution strategies. 

6.2 Specification of Evaluations 

ti.:!. I Choice ofAfCA Aferlwd 

E.1ch of the three MCA methods incorporated '\'1,,-ithin TaoPian differs in its applicability to specific decision 

problems and, also, to specific aspects of a panicular decision probleitL The discussion in Cb.apter Three 

outlined the relative advantages of these techniques as: computational simplicity and ease of learning 

(weighted summation or WS method), thorough pair-wise comparison of altemati\·es (net concordance 

discordance or NCD method), and suppon for both cardinal and ordinal data in the evaluation (subtracri,;e 

summation method). 

It "-"35 mticipated prior to the field research that some relevant ordinal- or interval-scaled data (e.g. marine 

md onshore habitat characteristics, approximate land prices, amenity values, composition of nearshore 

seabed, etc.) could be gathered directly from e.,-pens and agencies in the Cl}man Islands and used in both 
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stages of the case study: Unf onunately, however, this infonnation could not be obtained due to 

confidentiality concerns (e.g. seasonal occupancy levels of specific resons), a lack of spatial-referencing in 

some data sets, and time constraints that did not permit either the researcher or the e~q,erts 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 methcxi in their 

evaluations. Furthermore, the time limits mentioned above also did not permit the participants to apply 

either of the rwo remaining methcxis to their criteria set and contrast their results. 1bis shortcoming is 

addressed in section 6.4. 

The site evaluation methcxi that each participant elected to use is listed in Table 6.1. In almost all cases, the 

participants __,-ho chose the weighted summation methcxi stated that they found its underlying concepts easier 

to undemand than either of the two other methcxis. Those that opted for the NCD methcxi either indicated 

that they preferred the more comprehensive comparison of alternatives or e~-pressed concern ·with the 

multiplicative nature of combining individual criterion ~-eights and scores with the WS technique. 

Participant Evaluation Method 

Director of Environment Net C.oncordance - Discordance (NCD) 

' 
Natural Trust Scientist Net C.oncordance - Discordance (NCD) 

I Real Estate Developer Weighted summation (WS) I 

Hotel Operator/ Developer Weighted summation (WS) 

I Business ~ner Weighted summation (WS) I 

I QlA.Member Weighted summation (\X'S) 

Deputy Director of Planning Net C.oncordance - Discordance (NCD) 

TABLE 6.1 CHOICE OF MCA METHOD 

6.].] El'(r/11atio11 Criteria 

The pre\-ious section noted ~-hy some potentially useful evaluation criteria that are t}pically me-asured on 

ordinal or interval scales were not available for the case study. These factors, ~-hich ·were discussed for the 

general Cu-ibbean SIS conte~'t in Oiapter Two and specifically for the U}man Island conte~'t in Otapter 

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 criteria that the participants emplo}~d in their 

e\·aluations were generated directly by the researcher. Table 62 lists abbreviated criterion narres, brief 

descriptions, and data sources for the each evaluation criterion available to the case study participants. 
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Criterion Description Data source Name 
Acres Size of parcel in acres Cada.stral map layers 

D2Hotd Distance from parcel to nearest hotel, condominium. Calculated using accommodation map 
or guest house !aver 

D.2.i'-1.mgrove Distance from parcel to nearest mangroves Calculated using coastline map layer 

D2~Lu-ine Distance from parcel to nearest marine park Calculated using marine parks map layer 

D2PrimRd 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 la}er 

I D2Rock Distance from parcel to nearest ironshore coastline Calculated using coastline map la}er 
I D2S.md Distance from parcel to nearest sand coastline Calculated using coastline map la}er I 
I 

! D2Se.iPond Distance from parcel to Sea Pond Calculated using coastline map la}er 

! D2SecRd Distance from parcel to nearest secondary road Calculated using road network map layer 
I Distance from parcel to nearest commercial zone I D2Shop (shops, restaurants, sef',·ices} Calculated from 1995 zoning map layer 

D2Tourzone Distance from parcel to nearest pa..-cel zoned for 
Calculated from 1995 zoning map la}er f-loteVT ourism 

D.2\X'etl.md Distance from parcel to nearest wetland Calculated using wetlands map la}er 

NumSclect Number of participants chat designated the parcel as a Aggregated from the individual site 
potential accommodation site selection scenarios 

Vac.mt Indicator if any structures ·were found on parcel Based on 1994 air photographs 
\\,?aterfront Length of 'l."l.",1ter f ronuge Cadastral map la}ers 

TABLE 6.2 AVAILABLE CASE STUDY EVALUATION CRITERIA 

All of the proximit;~related criteria listed in Table 6.2 ·were calculated ·within the TaoPlan tool and represent 

the shonest straight-line distance in feet bet'\'1.-een any point on the perimeter of a given candidate parcel and 

.my feature in a second map layer of interest. Different subsets of features from a single map layer (e.g. road 

network) ·were used in several cases to detennine the values for several individual criteria (e.g. D2PrimRd, 

D2St:cRd). With the exception of the D2Reef criterion, the minimum criterion value of zero was assigned if 

the parcel in question either contained or '\'l."JS adjacent to a feature in the second map layer. Hence, a 

cmdidate site that fronted directly onto a sandy beach and ~-as zoned for Hotel/Tourism in the 

Development Pl.m would have a value of zero recorded for both the D2Sand and D2TourZone criteria. 

\X'hen Table 6.2 is ,..~ewed in light of a distinction between site and situation (Couclelis, 1991, 15), 1t IS 

apparent that the case study criteria set represents the laner to a greater e:.."tent than the fonner. Oearly, this 

list of criteria is not exhaustive nor is it claimed that these are necessarily the most appropriate criteria to 

include in other multi-panicipant planning studies that involve site selection and evaluation. I-Iowever, in the 

come:.."t of this case study, these criteria do provide useful proxies 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 (D2PriRd), vi.nether the site is undeveloped (Vacant), how widely supponed development is for that 
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parcel (NurnSelect), and so on. The attractiveness of a location to tourists and, hence, its economic viability 

as a hotel or condominium site is affected by factors such as proximity to the shops, restaurants, and services 

denunded by tourists (D2Shop), how dose 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 criteria listed in Table 62 for use in their 

e\·alwtions. G-iteria that were not selected ·were asswned ex-plicitly to be of no significance in the 

participant's decision making processes and were assigned a value of zero in the subsequent criteria weighting 

procedures. The participants \\"ere also required to complete two other tasks to facilitate the data 

nonnalisation process that scales criteria data values on a common O to 1 range: a) designate "cost" and 

"benefit" criteria and, b) detennine the practical bounds of data values for each criterion. The first task 

involved indicating for each criterion \\'nether high data values would contribute to the relative attractiveness 

of a site (i.e. a maximising or ·benefit' criterion) or detract from it (i.e. a minimising or 'cost' criterion). For 

example, a participant interested in beachfront hotel sites would designate D2Sand as a cost criterion in order 

to favour candidate sites ·with low D2Sand "-alues (i.e. dose to a sand beach) over other sites that would not 

offer the same advantages. In contrast, a person concerned 't\-:ith 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 participant's criteria selections 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 Oiapter Two, namely the ex"tent of agreement concerning "'-hich criteria should be used to judge 

the suitability of alternatives. At the group level, the most frequently selected criteria were: Acres and 

D2Shop (6 participants each), D2Sand (5 participants), and D2TourZone and Waterfront (four participants 

each). There "-"ere also relatively strong levels of agreement on the criteria that would be less useful in the site 

evaluation process. NurnSelect and D2SecRd, for instance, \\-ere chosen by only one person each "'-hile 

D2Reef and D2Hotel "-"ere selected by two indi"-:iduals. The fact that only one participant chose the 

NumSelect criterion is some\\-hat surprising, given the case study's focus on multi-pany 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 la)er available at the time from the Cl. government US that ~-as used for D2Reef 

calcul..itions failed to include several imponant, but smaller, reefs off of the north-eastern shore of the West 

Bay District. Due to this problem, the Director of Environment chose not to include the D2Reef criterion 

despite an acknmvledgement of the significance of this factor in her decision making processes. 
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Din:ctorof National Real Estate Hotel Business CPA Deputy 
Criterion Environment Trust /Developer Operator Owner Member Din:ctorof 

Scientist /Develooer Plannine 
Acres Benefit Benefit Benefit Benefit Benefit Cost 
D2Hotel Benefit Cost 
02~1.ingrove Benefit Benefit Benefit 
02~1.irine Benefit Benefit 
D2PrirnRd Cost Cost Benefit 
D2Reef Benefit Benefit 
D2Replem Benefit Benefit Benefit 
D2Rock Benefit Benefit Cost 
D2Sand Cost Cost Cost Cost Cost 
D2Se.iPond Benefit Benefit 
D2SccRd Cost 

D2Shop Cost Cost Cost Cost Cost Cost 
D2Tourzone Cost Cost Cost Cost 
02\X'etland Benefit Benefit 
NumSdect Benefit 
V.i.cant Cost Cost Cost 
\V.uerfront Cost Benefit Benefit Benefit 

:---:oce: Higher d.i.u \-alues .u-e preferred for Benefit criteria. lov,er d.iu "·.ilues .i.re preferred for criceria desiga.ued ,15 Costs. 

TABLE 6.3 EVALUATION CRITERIA CHOICES 

The criteri.i. choices sho\\<n in Table 6.3 mirror, to a large extent, the distinction bem-een the inclusive and 

exclusive selection approaches observed in Llie 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 emplo}ment opportunities such development could provide to local residents (fable 5.1). Of 

the three participants, the National Trust Scientist chose the highest proportion of criteria that can be 

interpreted as representing the environmental impacts of development. The Director of Environment and 

panicuL.rly the Deputy Director of Planning supplemented this environmental emphasis \\<ith criteria that 

cJ.pture elements of the potential attractiveness of a site to tourists (D2Shop), the feasibility of developing the 

site for tourism uses (D2TourZone, Acres, Vacant), and the impact of tourism development on the District's 

urban form (D2Hoten. In contrast, the four remaining participants chose fewer criteria and limited their 

focus almost exclusively to criteria that address a site's development potential and anractiveness to tourists. 

The concern of the Business Q\\-ner to buffer Sea Pond from development provided one exception to this 

general pauem. 

The second data normalisation task required participants to detennine whether criterion data values should be 

scaled relative to calculated minima and/ or ma.xima or whether user-specified values should be substituted 

into the scaling process. Participants could adopt the latter approach for a given criterion in order to 
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recognise that there are practical limits beyond which no further benefit or cost is realised (Massaro. 1988. 

34). For example. a person '\\--ill ,valk a finite distance to reach a sand beach and all beaches beyond that 

threshold arc 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, -H2). 

Hmvcvcr. rC9uiring the participants to sdect a membership function for each criterion and then prm.;de the 

necessary parameter \"alues for that function would ha\"e demanded considerablv more time than each 

participant could devote to the case study. 

Consequently, a simpler approach was adopted wherebv parnapants were asked to indicate practical 

minimum and maximum data values for each criterion that would be used in a modified normalisation 

process. Tnis approach \·vas considered necessary due to: i) the number of distance-based criteria in the case 

study, ii") the lack of correspondence between functional limits on the influence of these criteria in the 

decision process and their respective calculated range of data values, and iit") the skew for the .\cres criterion 

created by the 279 acre Hyatt Regency property. 

To illustrate. the Real Estate / Devdoper determined that the walking threshold of the •·average" tourist ""'ith 

respect to a sand beach was HX)O feet instead of the calculated ma.'mllum D2Sand .. -alue of 5185 feet. 

.-\ssuming that lower D2Sand .. -alues were preferred (Le. a "cost" criterion). 1000 was substituted into the 

standardisation procedure in place of the actual ma~um. Thus, in this case. the site closest to a sand beach 

would receive the highest standardised score of 1 and all candidate sites beyond the user-specified limit of 

I 000 ,vould ha,·e a st1.ndardised score of O (Figure 6.1 .\). 
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Score 

1.0 

.:> 

A 

Standardised 
Score 

1.0 

.5 

B 

acru.1.I m;LX. 
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Fl(;L.:Rl•: 6.1 
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-4000 5000 0 I 000 2000 3000 .t()C)() 5000 6000 
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EX.\MPLES OF USER M.\Xl~fUMS IN D.\T.\ ST.\1'D.\RDIS.\TION 

1 .-urther. participants could indicate a •<veto" point before which a criterion made no contribution to the 

attractiveness of a potential site. "Ibis was particularly relevant for criteria where the participant ,·alucd 

proximity to a given attraction (i.e. "cost" criterion) but also valued a minimwn amount of separation to 
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account for undesirable externalities. For example, the a> A Member pref erred candidate sites that Wt!re 

v.-ithin walking distance(½ mile) of potential shopping am-actions (D2Shop), but also stipulated a minimwn 

separation of 500 feet due to the noise, amenity, and congestion effects associated ·with shopping centres. 

Based on this input, candidate sites \\--ithin 500 feet of a commercial zone received a standardised score of 

zero, the site closest to the 500 foot veto point was a~rarded the highest standardised score of 1, and all 

remaining D2Shop values were scaled from the veto point to the½ mile maximum (Figure 6.1 B). 

Table 6.4 lists the criteria emplo)ro 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, \\--ith 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. 

Gmsidering that all e-1raluations \\--ere conducted independently and the diversity of the participant's 

backgrounds and objectives, a fair degree of consistency is evident in the par~ters and the supponing 

rationale 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 U)man Islands Development Plan) and three of five persons 

did not indicate an upper limit on site size. Funher, four participants specified a ceiling on D2Shop values 

r.mging from V, mile to 1500 feet based on what theythought that tourists would see as a reasonable walking 

distance to shopping attractions. 

6.].3 Criteria Weights 

Once their criteria set had been established, each participant chose either the seven-point scale or pair-\\--ise 

comparison method to develop their criteria preferences. From a practical perspective, the usefulness of 

dif fcrent criteria \\-eighting methods is determined to a large degree by the amount of time 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-\\-ise comparison and three other \\-eighting methods in terms of 

time requirements and ease-of-use. However, divergent opinions concerning the ease-of-use and 

underst.mding of the pair-\\-ise comparison method are evident in the literature. Some researchers, including 

Ma.ss.un (1993, 65), note that subjects are more likely and able to compare criteria on a pair-\\-ise basis. Other 

rese.m:hers report difficulties relating pair-\\-ise criteria assessments to the \\--ider criteria set (Voogd, 1983, 

316). 
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Participant Criteria Actual User Actual User Veto Rationale Min. Min. Max. Max. Point 
Dir. of Environnwnt D2shop 0 0 6216 1320 ¼ milc - 111,1.ximum "rt·,L~Oll.lblc \\',uking limi1" lo shops 

D2M.mgrow 53 300 13602 1000 300 300 ft. - vcgc1,uion !inc, no .1ddi1io11.1l hcncfi1 afit·r 1000 fcl'I 
D2M.1rinc 0 200 5650 300 200 No dcvclopnlt'nt within 200 fcct, af tcr 300 f cct no ,1ddcd benefit 
D2Rcplcm 0 200 9969 300 200 As abow 
D2Wctl.111d 0 200 14391 750 200 No dcvclopnwnt within 200 fcl'l, no ,1ddt•d bcncfit aftt'f 750 ft·c1 

National Tmst Scicmist D2Mt111?,row 53 300 13602 5280 300 No dcvclopmcnt within 300 fcct, no .1ddcd bcncfit aftcr 1 milc 
D2Sc,1Pond 3889 300 17450 5280 300 As ,tbow 
DlWctl.111d 0 300 14391 5180 300 As ,tbovc 

Real Estate / Dcvelopcr Acres 1 2 279 Minimum of 2 ,tcrc sitc dcsircd for hotcl services & facilitics 
D2Sand 0 0 5185 1000 1000 feet is f.111hcs1 th,11 tourists will w.tlk to a sand beach 

Hotel ()per./ Developer Acres 1 2.5 279 2.5 acres is minimum prcfe1TCd site si;,.c, no maximum size 
D2Tourwnc 0 0 9022 10 •f Only considc1in1?, sites that arc currently zoned for tourism 
W,ttcrfrom 0 200 6217 At least 200 feet of w.ucr frontal{c rcquircd for aesthetics, activities 

Business Owner Acres 1 .5 279 Minimum 1/2 acre site s,uisfoctory, no maximum sii'.c 
DlSand 0 0 5185 500 Want site on a sand bc,tch or at lc,tst across the road from one 
D2Sc.1Pond 3889 100 13602 2000 100 No development within 100 feet, all sites > 2000 feet ,trc equ,tlly ,lllmtive 
Dlshop 0 0 6216 1000 1000 feet is the maximum dist,tnC(' that tourists will w.1lk to shops 

O>AMember Acres I .5 279 100 Min. site size of½ acre, no additional benefit beyond 100 acres 
D2PrimRd 5.9 0 5310 5280 W,1111 to be within I mile of a primary road and associated st•rvices 
D2Sand 0 0 5185 2640 If site is more ½ mile from a s,md be.tch, tourists require tr.111soo11 

D2Shop 0 0 6216 2640 500 
Prefer sites close to shopping but beyond 500 veto duc to undcsirablc 
extcmalities touri.~ts nced tr.111spo11 to e.ct to sites > ½ mile disunt 

Waterfront 0 100 6217 500 At least 100 feet of water frontage needed, no funher benefit beyond 500 ft. 
Deputy Dir. of Planning Acres I .5 279 3 Preferred site si;,.c of 1/2 acre, maximum sii'.c of 3 ,tcres (acres - cost) 

D2Hotcl 0 0 4273 1320 W.1111 to cluster acconunodation within 1/4 mile due to service concems 
D2M.111grovc 53 50 13602 1000 50 No development within 50 feet, no added benefit received beyond 1000 fcc1 
D2PrimRd 5.9 0 5310 660 Want to be within 1/8 mile of h,ml st'lvices along prim.try mad 

D2Recf 1274 1000 20-HS 1500 1000 sites between 1000 and 1500 f cct from reefs discour.igc daily use but still ,ulow 
less frequent use 

D2Shop 0 0 6216 1500 1500 feet is the f.inhest tourists ar(' likely to w,1lk to shops before using a car 
D2TourZone 0 0 9022 10•1 W.1111 .tll accommod,ttion development on p,m:cls zoned for tourism 

Notes: I. D.11.1 v.,lues .,re rounded. 2. * imlic.nes ., User M.1ximum v.,lue of O feet \\~1s sp1.•cified. '11,e n·s1.·,ircl11.·r substituted ., v.uue of 10 to .,ccoum for possible errors in the sp.ni.,I d.u., 
ms. 3. Gite1i.1 not listed in the 1.1blc for., given p.inicip.u11 were st.111d.mliscd using the .1e11ul minim,un ,111d m.Lxinnun d,IIJ v.,lues found in the c,,sc s1Udy d.11.1 si:ts. 

TABLE 6.4 USER-SPEClflED DATA STANDARDISATION PARAMETERS 



The choice of ·weighting methcxi in this studysuppons both perspectives. Four panicipants (Hotel Operator 

I Developer, Business O\\ner, a> A Member, Real Estate / Developer) elected to generate their criteria 

v.c!ights using a seven-point scale and cited either the simplicity of the technique or its lo\\"er time demands 

as the basis for their choice. In contrast, the Deputy Director of Plaooiog and the Director of Environment 

opted for pair-\\ise comparisons because of its comprehensiveness in comparing criteria and its more 

rigorous mathematical strucrures. The National Trust Scientist favoured the pair-\\ise comparison methcxi 

for these reasons as \\-ell. but elected to use the seven-point technique due to time constraints. Panicipants 

v.-ho used the seven-point methcxi required bem"een m"elltyto fony-five minutes to generate an initial set of 

criteria v.-eights and any subsequent revisions cypically involved relatively quick adjustments to the relative 

importance of one or two cntena. No participants opted to change v.c!ighting methods during their 

evaluation session. 

The Deputy Director of Planning and the Director of Environment both spent approximately two and one­

half to three hours each for this task and directed more cognitive eff on to the criteria weighting process than 

the other participants. 1bree factors contributed to the increased time requirements. First, the methodology 

of the technique demands that the panicipant make ½ ::- (n (n-1)) criterion-by-criterion comparisons while 

methods such as the seven-point scale and direct rating (e.g. distributing a budget of 100 points among the 

criteria) require only the relative importance of each criterion to be considered. Second, since the Deputy 

Director of Planning and Director of Environment chose to include substantially more criteria in their 

evaluation sessions than any of the other panicipants, the rnethcxi-induced time requirements \1.-"ere 

increased. This problem is alleviated in the AHP (Anal)tical Hierarchy Process) family of methods by 

organising evaluation criteria into several thematic hierarchies - a process \1.-hich can itself introduce conflict 

in group comex"t.S if perceptions of the decision problem vary substantially (Saaty, 1989, 61). 1bird, both 

p.inicipants e::-..-perienced difficulty and, consequently, spent more time establishing a basis for comparing 

sornt: criteria pairs. Despite the technique's demands and the large number of criteria involved, the initial 

pair-wise comparisons made by both participants required few adjustments to satisfy Saat}?s (1977) 

recommended .10 consistency index threshold. 

The criteria weights derived by the panicipants are illustrated below in graphical (Figure 62) and tabular 

fomuts (Table 6.5). Despite the differences in the panicipants' selected criteria sets and metric 't\c!ighting 

values, the ordinal criteria rankings pro,.;de some indication of which factors 't\"ere considered most and least 

important by the panicipants. Proximicy· to a sand beach and to an area zoned for tourism -were r.ited as the 

most important or second most important factors by four panicipants each, once tied 't\c!ight values are 

accounted for (D2Sand: a> A Member, Real Estate / Developer, Hotel Operator / Developer, Business 

Ov.ner; D2TourZone: Hotel Operator / Developer, Business ~ner, Deputy Director of Planning, 

Director of Em~onrnent). 
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Do:p. Dir of Planning 

Business Owner 

I !old opo:rJtor , 0.:v. 

Real Estato:, 0.:v. 

~at. Trust Scio:ntist 

CP:\ Mo:mbc:r 

Dir of Environment 

() 0.1 

■ Acro:s 

■ D:?~farinc: 
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□ D2Wctland 

■ D211otd 

Criteria Weights 

0.2 0.3 0.-1 0.5 0.6 0.7 0.8 

Weight 

0 Waterfront □ D2Sand ■ D:?Rock 
■ D2Mangrovc ■ D2SL-aPond □ D2Rcef 
■ D:?TourZon,: ■ D2Shop ■ Numsdo:ct 

FIGCRE 6.2 EV .\I.U.\TI01' CRITERL\ \VEIG IITl:",;G~ 

0.9 

■ D2Replent 

■ D2PrimRd 

Morem·er. the ordinals reflect. to a significant degree. the relative weightings that would be anticipated from 

the three participant subgroups identified a priori. The pro-conservation subgroup, for e.x:unple, emphasised 

cn\-ironmencal factors most (D2\~'etland D2ScaPond) and regulatory influences for containing development 

'-'-ithin specific locales (DZTourZone) and placed less significance on factors relating to economic feasibility 

of dC\·clopmcnt (D2Shop, D2PrimRd D2SecRd. .-\cres). In contrast. the factors related to development 

potential and operating viability (D2Sand D2TourZone, Acres, Vacant) were given the most weight by the 

pro-dC\·clopment group while environmental impacts lacked almost any representation in their criteria secs. 

~[orcoYer. Table 6A illustrates that the criteria choices and weightings made by the CPA Member are quite 

closely aligned with the pro-de~;elopment group. Consequently, given the loss of the Planner at this stage of 

the case study, the .. neutral" Yiewpoint that seeks to balance pro-devdopment and pro-consen·ation interests 

\\"aS represt.-nted only by the Deputy Director of Planning and the CPA member. 
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Directorof National Real Estate Hotel Business CPA Dq,uty 
Environment Trust /Developer Oper.ator Owner Member Di~ctorof 

Scientist /Develooer Pbnnin2 
.-\cres 0.075367 0 0.166667 0.185185 0.130435 0.192308 0.051478 
D2Horel 0 0 0.166667 0 0 0 0.099735 
I D2~L1Ill;rove 0.143221 0.131579 0 0 0 0 0.120503 
02.\farine 0.()40849 0.131579 0 0 0 0 I 0 

JD2PrimRd 0 0.052632 0 0 0 I 0.115385 0.123595 
D2Reef 0 0.131579 0 0 0 I 0 0.05236 

/D2Replem 0.044319 0.105263 0 ! 0 0 0 0.025511 
D2Rock 0.078903 0.105263 0 0 0.086957 0 0 
02S.md 0.096823 0 0 ,-_:, 0259259 026087 0.269231 0 
D2SeaPond 0 0.184211 0 0 0.130435 0 0 

iD2SecRd 0.034237 0 0 0 0 I 0 0 

!D2Shop 0.019675 0 0.166667 0.111111 0.086957 0.153846 0.070991 
D2Tourzone 0.148688 0 0 0259259 0.304348 0 0201688 
D 2 \"'l;r etl.md 0239397 0.157895 0 0 0 0 0 
NumSelect 0 0 0 0 0 0 0.068527 
\'.i.c.mt 0.039633 0 0 -,-_:, 0 0 0 0.035312 
\i:r.i.rerfrom 0.038864 0 0 0.185185 0 0.269231 0.150301 

::---.:oce: Giteri.i weights mar not sum exactly to 1.0 due co rounding 

TABLE 6.5 EVALLiATION CRITERIA WEIGHTINGS 

Two factors influence the criteria weights sho'\\n in Table 6.5. First, the importance of a given criterion as a 

stmdard to judge the suitability of different options depends to a large e.,1:ent on the range of the scores for 

th.n criterion in the choice set (Voogd, 1983, 315). For example, a criterion that would usu.illy be assigned a 

high \\-eight should have its relative importance in the decision making process reduced if it is discovered 

that .ill of the alternatives under consideration have similar scores for that indicator. A generic dialog for 

displ.iying simple descriptive-statistics on any data field is incorporated into the TanPlan Gul. HO'wever, 

few panicipmts took advantage of this during the weighting process since this required that they execute an 

.1dditional menu step that ·was e:-..1:emal to the MCA Assistant. 1his most likely impacted on the significance 

.1tt.1ched to the D2PrimRd, D2SecRd and Vacant criteria since there was little difference in the distance from 

my cmdidate parcel to a road and almost all of these sites were undeveloped. 

Second, it is important to recall that criteria weights are only approximations of an individual's priorities and, 

as such, they can vary ·with time, the set of criteria available, and ·with respect to a specific set of choice 

altemati,·es (Jankowski, 1989, 354). All of these factors are acknmdedged 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 '\\--as mentioned earlier to aid the interpretation 

of the ·weights in Table 6.5 and the forthcoming results discussion. 
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6.3 Discussion of Site Ranking Results 

In this section, the ·weights and criteria 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 "'-hich 

the study panicipants derived their criteria selections and ·weight settings during the field research. The only 

conditions that had to be satisfied for a parcel to be included in this set v.,ere: a} an area of .5 acres or greater 

to recognise the minimum parcel size pennined 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 accommodation 

(e.g. NurnSelect criteria of 1 or greater). The second set of sites is a subset of the first and includes 53 

candidate parcels. 1bis subset is based on the discussion in Oiapter Five concerning selection consensus 

and development-non-development conflict. 

Given the role suggested in this thesis for MP-SDSS tools such as T aoPlan., the discussion of both sets of 

sites deals primarily ·with the similarities and differences in the spacial patterns of the panicipants' rankings. 

The maps that ponray these patterns are based on a si.x category, equal interval classification scheme that is 

symbolised using progressively darker shades of red to signify increasing preference (higher raruG), with the 

exception of the highest ranked sites -which are shaded dark green in order to aid the visualisation process. 

Approximately the same number of candidate sites are included in each class, hO'wever, tied raruG did cause 

some deviations from this rule. Comparatively less attention is directed to detailed examination of the 

rankings of inc.fu,;dual parcels. Despite the emphasis in the follov.ing 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 rnethcxls emplo,ro in this chapter as the 

planning generation process becomes more refined over time. 

6.3. I Initial Results - 2-12 Candidate Sites 

The 242 unique candidate sites identified from the site selection 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 panicipant group, c) the lack of constraints on the participants' site choices or 

on the t}pe of tourist accommodation the participants could elect to locate, and d) the long-range time 

horizon of the planning task. 

Generally, 242 alternatives is considered excessive for a detailed evaluation and, consequently, is at}pical 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 v.m 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. Jankowski and Richard (1994); Massam (1991)). 

Hence, the secondary purpose of the field work, namely to collect data needed to suppon pat /xx: anal)~is, 

·was elevated in imponance. 

Hov.-ever, 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 alternatives into broad categories of 

acceptabilityduring the early stages of intelligence gathering and plan fonnation. 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 alternatives generated at the selection stage to remain in the evaluation 

stage, and b) there is a desire, due to political factors or other considerations, to include the contnbutions of 

all individuals or groups from the preceding site selection stage at least for an initial round of evaluation. For 

ex:unple, only one panicipant (Deputy Director of Planning) designated any inland parcels for potential 

tourist accommodation sites although, as the follo'\\,ing discussion indicates, these parcels were ranked 

moderately-high to high by several other participants in the case study. 

It is more likely that, even during the initial stages of plan formation, the vast majority of MCA-based 

evaluations '\\,ill be conducted on much smaller groups of alternatives. It was demonstrated in Chapter Five 

that simple lexicographic means can reduce large sets of alternatives easily to a number more amenable to 

multi-panyexarnination. Place names and environmental fe-arures relevant to both sets of candidate sites are 

illustrated in the general come:i,,,"t map below (Figure 6.3). 

Both pro-environment panicipants share a concern to direct future development, VI.nether tourism-related or 

not, away from fragile v.-etland, mangrove, and marine environments. The most preferred sites for the 

Director of Environment are found in three are-.1.S: a) along the heavily developed Seven Mile Be-ach road 

and the southern e:i,,,"'tent of Governor's Harbour, b) a small group of propenies 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. Propenies close 

to mangroves (i.e. Nonh Sound shoreline, Salt Geek and islands in Governor's Harbour) and/ or the 

Barkers ·wetland comprise the least preferred group of sites (Figure 6.3). 
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Fi(;L'RE 6.3 COSTEXT M.\P FOR \X"EST B.\Y DISTRICT 

6.3.1.1 Pro-Environment Group - National Trust Scientist and Director of Environment 

.-\ central objective of the National Trust Scientist \vas to c.xclude tourist dC\·dopmcnt in close proximity to 

Sea Pond. and the Marine Park. Replenishment Zones and reefs to the north and north-cast of the Villas 

Papagallo (sec Figure 6.3). This desire was evident in the rankings, as sites in the immediate vicinity of these 

fcarurcs were the least preferred as locations for nc,.,,. tourist accommodation. A gradation of preference \Vas 

C\-idcnt to the cast, west, or south from the Sea Pond / Barkers area. The most highly ranked sites are. in 

rum. clustered primarily along the west coast of \Vest Bay from North \Vest Point to the Magnificent Dive 

Dump. Highly ranked sites arc found in the southern c.xtcnt of the Seven l\filc Beach / Governor's Harbour 

area as well but the concentration is less pronounced than in the case of the Director of EnvironmcnL Had 

the small reefs offshore of the Magnificent Dive Dump been included in the reefs map layer, it is likdy that 

the maps for the two pro-environment participants would be more closdy aligned. 
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6.3.l.2 Pro-Development Group - Busi11ess Owner. Hotel Operator I Developer. and Real Estate 

I De,·eloper 

The similarities in the planning objectives, choice of criteria and criteria V1.-eightiogs among the members of 

the pro-development group were noted in Cliapter Five and in the previous section of this chapter. For 

example, all three individuals assigned relatively high degrees of importance to Acres and D2Sand criteria but 

differed somewhat in the case of the common D2Shop criterion. Moreover, the Hotel Operator / 

Developer and the Business Q\\.ner included the D2TourZone criterion in their evaluations and associated a 

high \\-eight to it v.nile the Real Estate / Developer excluded zoning from consideration. The effects of the 

differences in criteria choices and weightings (see Tables 6.J and 6.5) were evident in the site ranking 

panems. 

The highest degree of spatial similarity within the subgroup is found between the Business Q\\.ner and the 

Hotel Operator / Developer. Both assigned the highest ~ to the ~e parcels in the Seven Mile Beach 

area and also favoured propenies along the northern coast of the District bern--een Spanish Reef Hotel and 

the Villas Papagallo. HoV1.-ever, their sets of most highly ranked parcels did differ noticeably VI.1th respect to 

the two ~est candidate sites in the contentious Barkers area due to the Business Owner's concern for 

buffering Sea Pond from developmenL Ar the opposite end of the spectrum and in direct contrast to the 

r.mkings of the pro-environment subgroup, properties along the north-western shore between North West 

Point and the :Magnificent Dive Dump were ranked in the lo'1.-est two classes by both the Hotel Operator/ 

Developer and the Business Q\\.ner. 

The rankings of the Real Estate / Developer deviate noticeably from the two other participants that were 

designated on an a priori 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 e.xclusion of zoning as a factor in the evaluation can 

account for this panern to a large degree. The clusters of highly ranked candidate sites near Morgan's 

Harbour, Boat.swains Point, and Seven Mile Beach are all in dose proximity to the commercial land use 

zones ·which were used as a pro:xy for shopping facility locations. The groupings of highly ranked parcels 

near the ea.stern ex"trerne of Barkers and on the south-eastern limit of Governor's Harbour are generally 

abO\·e average in size, vacant, close to or on a sand beach and are relatively far from other hotels (D2Hotel). 

6.3./.3 Ne111ral Group- CPA !vlembera11d Deputy Director of Pla1111i11g 

The discussion in section 62 suggested that the rn--o 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 a> A Member's criteria settings and method selections most closely resembled those of the Hotel 

Operator / Developer '\'11-ith the exception of the zoning criterion which, interestingly, the fonner elected not 

to employ despite being involved directly in zoning-related decision making on a regular basis. 

The similarities between the a> A Member and the pro-developrrent group members were particularly 

apparent ·with respect to the highest ranked class of candidate sites which is composed primarily of the larger 

parcels in the Seven Mile Beach / Governor's Harbour vicinity. A secondary concentration exists around 

Morgan's Harbour and e..xtends northward to include a single highly-ranked parcel in Barkers as ·well. Sites 

that have little or no v."ater 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 perf onnance on the D2PrimRoad and D2Shop criteria. 

The criteria choices and 'l.'l:eightings employed by the Deputy Director of Planning reflected a much '\\-ider 

range of decision factors than the a> A 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 (02:Mangrove), offshore reefs (D2Reet), and fragile marine 

em-ironrnents (D2Replenishment). Economic factors associated with the initial development of a site for 

tourist accommodation and its anractiveness to tourists ·were captured specifically in temlS of zoning and 

servicing concerns (D2TourZone), proximity to V."aterfront, other hotels (D2Hotel), and shopping 

(D.2Shop), and distance away from main roads (D2PrimRd). Further, in recognition of the realities of 

attempting to balance pro-developrrent, pro-em-ironment, and political interests, the Deputy Director of 

Pl.umi.ng also considered the number of times a site had been designated by any case study participant as a 

potential factor for determining the appropriateness 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 

Pl.umi.ng'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 '\'ll"ater frontage and are zoned for 

Hotel/Tourism The second group of parcels is linear in form extending along the northern coast from 

Spanish Reef Hotel to the Villas Papagallo and beyond mid"-"aY along the Barkers peninsula. In this second 

group, the influences of favourable scores on more heavily weighted D2T our Zone, Waterfront, D2PrimRd, 

NumSelect, and Acres attributes appear to have compensated for relatively poor scores on criteria with less 

emphasis such as D2Shop, D2Reef, D2Replent, and D2Mangrove (see Figure 6.3). The Deputy Director of 

PLmning '\\'aS the only participant '\\,-hose highest class of ranks included the one site located near C.onch 

Point for ·which there was complete first order selection consensus (e.g. Num.5elect = 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 attributed to the commercial zoning of the parcels, their lack of water 

frontage, and undesired proximity to a main road·way. 

6.3.2 Consensus .Measures - 242 Sires 

Some of the conceptual problems associated with combining the preferences of several individuals to 

produce a "group" choice set ·were discussed in Cbapter Three. Although it is v.idely recognised that no 

techniques have been developed to satisfy 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 

panicipant's rankings of the 242 site subset. Following this, the similarity be{';'l.-een the participant's 

individual rankings of the candidate sites and the two collective ranking schemes is investigated. 

6.3.2.I Borda and Copeland J.fetlwds of Consensus -242 Sires 

The Borda counting function calculates an aggregate ranking from a series of individual ranking vectors 

(Borda, 1781). 1bis procedure is based on a simple sum of ranks rule, whereby scores of n-1, n-2, ... 0 are 

assigned for each individual's highest ranked (most preferred) alternative, their second highest ranked 

altemati\·e, and so on (Fishburn, 1971, 539). These individual scores are swnmed across the group to 

produce a Borda score for each alternative, ·with the lov.-est 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 alternatives (e.g. 3nl and 4th position) 

can be considered to be equal in the absence of any contrary infonnation (Arrow, 1963, 94). 

The Borda method is widely used in practice because of its computational simplicity (Bui, 1987, 58). 

Ho\\-ever, its ad hoc nature, susceptibility to deliberate manipulation through strategic voting (i.e. deliberately 

promoting or demoting an alternative to skew the group rank), and the potential for a change in one 

alternative's ranking to affect the collective ranking of several other alternatives [Le. independence of 

irrelev.mt alternatives) has caused it to be both criticised and subject to modification (Co:x, 1997, 147; 

:Missam, 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 "'ith respect to tied ranks (Arrow, 1963, 95; Hwang and Lio, 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 southern e:x1.ent of Governor's Harbour. This panem reflects the individual preferences of four 

panicipants in particular {Hotel Operator / Developer, Business Cfi.ner, Director of Environment, CPA 
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~[ember). \Xith the e..xception of si.'C sites in the south of Seven ~file 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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The Copeland method for determining aggregate ranks is based on Condorcet's (1785) assertion that the 

only fair '\vay co determine which alternative is supported by the majority of all \-otcrs is to examine each pair 

of alternati"i.·cs and select the alternative that has a simple majority over all other candidates, should such a 

candidate exist (Hwang and Lin. 1987. 29-30; Fishburn. 1971. 539). Wbcreas a Condorcet-based count can 

be determined for each alternative based on the number of times it is preferred to another alternative. the 

Copeland (1951) method produces aggregate ranks by subtracting from this sum the number of times each 

alternam·e i,; ranked lower than other alternatives (Fishburn, 1973, 170). .-\ltcmam-cs arc ranked from 

highest net score (Le. number of 'wins' - number of 'losses') to lowest net score. Fishburn (1971, 542-5-H) 

reported that in about 90 percent of the cases in a simulation at least one common candidate \\ras identified 
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by both the Copeland and Borda methods. Compared to the Borda count, the Copeland method is more 

likely to produce a higher number of tied ranks, particularly as the nwnber of alternatives increases. 
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Comparison of Figures 6.4 and 6.5 show few differences in the aggregated ranks produced by the Borda and 

Copeland methods when the ranks arc \;~•ed 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 ,·ariations in two aggregate ranks are relatively minor given the number of 

candidate sites under consideration in the case srudy. The nc.xt section c.xamines the e.-ctcnt to which the 

,-isually apparent similarities between indi";dual ranks and between individual ranks and the collectiYe ranks 

are statistically significant. 

165 



.... 
~ 

Block Pared Dirc:ctorof N.niun,tl Trust Rd Estate:/ 1-lutc:I Opc:r;nor Business CPAMc:mbc:r Dc:puty Director Bonfa Rank GJpc:lanJ 
Environment Scil·ntist Dc:vc:lopa I Dc:vc:lopc:r Ownc:r oi Planninc. Rank 

R17A 14 118.5 7 35 158 93 2 3.5 6 I 
-· -· -
RIE 40 I 72.5 110 4 15 95 19 I 2 
RIE 14 5.5 44 131 10 12 186 22.5 5 3 
R17A_ 4 101 I n 149 90 33 10 4 ·I 
RIE 17 4 45 124 7 14 205 25.5 8 ·I 
RID 31 8 42 158 +I 4 117 20 1 6 
R2C 66 13 86.5 106 I 19 200 22.5 13 6 

RIE_l8 2 61.5 119 6 16 209 38 14 H 
R17A 13 118.5 II 21 147 95 14 11 9 10 
RIE_l5 10.5 46.5 129 8 13 210 27 12 10 
RIE 45 3 57 139 13 11 1•17 28.5 3 12 
RID 34 7 32 146 29 5 191 42 15 12 
RIE_19 5.5 67.5 113 5 17 220 50.5 17 14 
RID 33 9 26 154 32 3 224 36.5 18 14 
RIE 12 10.5 48 136 12 10 218 58 20 14 
Rl7A 12 133 18.5 112 160 102 5 5 27 14 
RID 30 12 33.5 162 47 I 229 21 21 17 
RIE 44 15 65.5 143 22 8 134 33 7 18 
R2C 67 19 82 108 3 21 226 54 23.5 10 
RIE_41 16 78.5 107 2 18 235 128 42 20 
RIC 175 20 30.5 155 159 24 37 14 10 21 
RIIC 238 90 9.5 168 48 103 16 7 11 22 
RID 29 14 37 165 53 2 231 39.5 28 22 
RIE 9 18 65.5 140 15 9 219 78 29 25 
RIC I 23.5 33.5 157 142 20 192 16 41 25 
RIC 4 30 17 156 151 22 207 28.5 52 25 
RlE 3 21 59 147 24 7 198 57 23.5 27 
RIC 6 25 21 144 169 27 161 41 43 28 
RllD 49 79.5 3.5 180 63 114 29 3.5 16 30 
RID 28 23.5 29 163 59 6 236 34 30 30 

Note: Block_P.1rcc:l is .1 unique propcny identifier th.n is migned by the C:1)m.111 lsl111ds L.111d R1.-gistry. E.1ch islmd is divided into grid-lil<L· Blocks within which propt'nics ,m.' migned 
unique p.1rcels numlX'rs (l'.g. I ID _.\I refers to p.irccl .\I in Ulock I ID). Similir S)'!>tems .uc used elsewhere: in, .111d llC)uml, the Cuiblx•,111 n·gion. 

TABLE 6.6 TOP 30 CANDIDATE SITES USING COPELAND RANKS 



6.3.2.2 Correlation of Ranks - 242 Sires 

Speannan's rank correlation coefficient (r,) and Kendall's coefficient of concordance (-r) are two of the most 

commonly applied nonparametric statistical techniques for determining the association between pairs of 

ordinal variables. Each method is equally powerful but Speannan's r, offers advantages in tetnlS of 

computational and conceprual simplicity (Norcliffe, 1982, 116). R. varies from -1 to +1 ~:ith -1 indicating 

perfect negative correlation, 0 signifying an absence of correlation, and + 1 indicating perfect positive 

correlation. The statistic assumes that at least 5 pairs of observations are present and that the observations 

are ranked from 1 to n v.-ith any tied ranks being represented by average ranks (Silk, 1979, 201). If the 

number of pairs of tied ranks exceeds 25 percent of n a corrected measure is required, otherwise the statistic 

has the follov.-ing form (Norcliffe, 1982, 117, Siegel, 1956, 209-210): 

v.-here: 

r =l­s 11
3 

-11 

d2 is the squared difference bem-een the two ranks 
n is the number of observations 

6.1 

When n is greater than 10, the distribution of r, approaches the t distribution allowing the significance of r, to 

be tested as a value of tv.-ith n- 1 degrees of freedom (Siegel, 1956, 212). The transformation of r, values to 

Student t values is calculated by: 

62 

The pair-v.ise r, measure can be applied in several ways to the case study site evaluation problem including: 

1. Gearing an index of the degree of association between the panicipant's rank sets by calculating all 
possible pair-v.-ise correlations and averaging the result to produce the average rank correlation (r,_.v) 
(Yeates, 1974, 196); 

.., 

3. 

Examining the correlation between members v.-ithin each of the a priori. designated subgroups (pro­
development, neutral, pro-environment); 

Investigating the association between the participant's rankings and the group rankings produced 
through the Borda and GJpeland methods. 
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The r, values that suppon e.~tion of all three areas of interest are presented in Tables 6.7 and 6.8,. 

Ho"'-ever, 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 I Participant 2 Rs Student's t- Significant Significant 
statistic at95% at99% 

Deputy Director of Planning National Trust Scientist -0.556666017 -10.38094993 Yes Yes 
Hotel Operator / Developer National Trust Scientist -0.31519.2878 -5.145210634 Yes Yes 
Business ~ner National Trust Scientist -0262889385 -4221139282 Yes Yes 

Deputy Director of Planning Director of Environment -0.146255717 -229041305 Yes No 
CJ) A Member Deputy Director of Planning -0.091206081 -1.418872338 No No 
Director of Environment Real Estate / Developer -0.026301619 -0.407603934 No No 

I National Trust Scientist Real Estate / DeYeloper 0.00734005 0.113714634 No No 

! Deputy Director of Planning Real Estate / Developer 0.015268787 0236570606 No No 

Hotel Operator / Developer Director of EnYironrnent 0.04491264 0.696486439 No No 
Business ~ner Real Estate / De,reloper 0.172950849 2720337272 Yes Yes 
Director of Environment Business ~ner 0231617272 3.688500787 Yes Yes 
(])A.Member National Trust Scientist 0246353254 3.937852396 Yes Yes 
Real Estate / Developer Hotel Operator / De,reloper OJ497809n 5784160293 Yes Yes 
(]):\Member Real Estate / Developer OJ64160061 6.057471322 Yes Yes 
Director of Environment QlAMember 0.431018978 7.399977972 Yes Yes 
Hotel Operator / Developer Deputy Director of Planning 0.564991653 10.60822798 Yes Yes 
Business ~ner (l)AMember 0.59554553 11.48500451 Yes Yes 
I Business ~ner Deputy Director of Planning 0.601617217 11.66799495 Yes Yes 
I 

I Hotel Operator/ Developer (l)AMember 0.61082387 11.95155712 Yes Yes 
Director of Environment National Trust Scientist 0726844907 16.3951749 Yes Yes 
Business ~ner Hotel Operator/ DeYeloper 0.924295962 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 concerning 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 remaining members of the neutral 

subgroup. Instead, Table 6.7 confirms the earlier assertion that the rankings of the CJ:>A Member are more 

closely aligned with the three pro-development panicipants. Further, the negative cotrelations between the 

ran.kings of the National Trust Scientist and three other participants (Deputy Director of Planning, Hotel 

Operator I Developer, and Business O\\ner) are indicative of significant conflict. A negative cotrelation is 

also found bet'tl.-een the Director of Environment and the Deputy Director of Planning although it is 

significant only at the 95 percent level C.Onflict between the National Trust Scientist and the t';\,"Q pro­

development participants (Hotel Operator/ Developer and Business O\\ner) can be expected, given their 

divergent interests. However, the conflict with the Deputy Director of Planning is more swprising and is 
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likely due to the laner's decision to include the NwnSelect criterion which, because of the influence of the 

prerdevelopment participants, favoured sites in the environmentally sensitive Barkers area. 

Group Ranking Participant Ranking Rs Student's t- Significant Significant 
statistic at95% at99% 

Bord.a R.mk National Trust Scientist 0.116488241 1.816998058 No No 
Bord.a R.mk Depu~·DirectorofP!anning 0.352578759 5.83696397 Yes Yes 
Bord.a R.mk Real Estate / Developer 0.4&H77748 8.12531832 Yes Yes 
Bord.a R.mk Director of Environment 0505+H487 9.074772073 Yes Yes 
Bord.a R.mk Hotel Operator/ Developer 0J83414662 1952794859 Yes Yes 

1 Bord.a R.mk Business Owner 0.804500639 20.98363985 Yes Yes 
Bord.a R.mk Q>AMember 0.809202492 21.3369773 Yes Yes 

I 
Copeland Rank National Trust Scientist 0.039660405 0.614900151 No No 
Copeland Rank Deputy Director of Planning 0.376683772 6299574517 Yes Yes 
Copeland R.ink Director of Environment 0.445082456 7.699908326 Yes Yes 
Copeland Rank Real Estate / De\·eloper 0.483176202 8549555388 Yes Yes 

. Copeland Rank Q>AMember 0J8507781 19.63582348 Yes Yes 
Copeland Rank Hotel Operator/ Developer 0.819203377 22.12898888 Yes Yes 
Copeland Rank Business O\\.ner 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 mu aggregate rank methods, Borda and Copeland, and the individual 

panicip.mts. T v.u observations concerning the values in this table should be noted. First, the r, values 

calculated for the Borda method and the Copeland method are quite similar v.-ith only a slight reordering of 

the panicipants when sorted by r, value. Second, the three participants that anempted to encapsulate 

environmental and social concerns v.ithin their criteria sets generally had the v.-eakest association v.ith either 

aggregate ranking. The rankings produced by the National Trust Scientist v.-ere in fact the only participant 

ranks that were not found to be correlated to any significant degree v.ith those produced by the Borda and 

the GJpeland methods. This suggests that there is a relatively strong level of consensus in the overall panem 

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 Initial Results - 53 Sires 

To provide a further illustration of how the approach advocated in the preceding chapters could be applied 

to the SIS planning conte~,:, the follov.-ing sections concentrate on the application of the participant's choices 

of method, e,.,~aluation criteria, and weights to a smaller subset of sites. A "low conflict, moderate to high 

consensus" group consisting of 53 sites was created by filtering the selections for parcels that were selected 

by two or more participants, "-"ere at least one acre in size, and had a conflict index score of less than nine. 

These par.irneters correspond to 'w'eak, moderate, or strong consensus in Figure 5.10, slightly less than half 

169 



of the average lJ 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 leI¼,oth-to-width ratios (e.g. 35 to 50 feet "'ide) were removed from the evaluation set. The net 

result of applying these filters to the total set of candidate sites wa.s to exclude all parcels in the Barkers 

peninsula, all of the inland parcels selected originally by the Deputy Director of Planning, and most of the 

potential sites on the north-west coast between North West Point and the Clyman Islands Turtle Fann. 

Some of the candidate accommodation sites in the Seven Mile Beach area ,vere e.xcluded as well. Hmvever, 

the majority discussed in the preceding section are retained. 

Tune constraints did not pennit the case study panicipants to e.-aluate this smaller subset of sites during the 

field research. C.Onsequently, the analysis described in the following pages is purely pat lxr. It is recognised 

that the panicipants may have altered their criteria choices and "'~ightings from those outlined in the 

previous sections if they had been able to consider only the 53 candidate sites sho\\-n in 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 funher, more detailed 

anal,sis. 

For consistency "'ith Cliapter Five and the previous section. the discussion is organised using the prcr 

development, pro-conservation, and neutral subgroups, not\\--ithstanding the questionable ,-alidity of the 

Lmer. In contrast to the previous section, maps annotated V1.ith the individual ranks of the parcels in the 

most preferred classes are presented for each panicipant. In addition, Table 6.9 provides a comparison of 

indi\idual and aggregate (Borda and C.Opeland) rankings for a selected portion of the 53 site subset. 

fi.3.3./ Pro-Em'ironment Group - National Tn,st Scientist and Director of £11viro11me111 

Figures 6.6 and 6.7 illustrate the ranking panems that "'~re obtained when the criteria sets of the two pro­

em wnment panicipants ·were applied to the set of 53 potential sites. Overall, there is a higher degree of 

simiLuity in their rankings than ~:as e,-ident ·when the larger set of sites \\--as evaluated_ However, the choices 

that each panicipant made concerning criteria, weights, and data nonnalisation parameters did result in 

localised areas of both rank agreement and rank differences. 

In general, both participants ranked w,1terf ront sites comparatively low given the proximity of these lands to 

sensitive marine and land-based em-wnmental features and habitats (e.g. Director of Environment -

D.2Mangrove, D2Marine, D2Replent, D2Wetland; National Trust Scientist - D2Mangrove, D2Marine, 

D2Reef, D2Replem, D2SeaPond, D2Wetland). The D2Marine and D2Replem criteria. in panicular, v.~re 

170 



responsible for the moderately low ranks sbo'\\-n in Figures 6.6 and 6. 7 for the beach front properties along 

Seven ~file Beach (see Figure 6.3). Correspondingly, the fow inland sites, and particularly those found in the 

south of the Seven Mile Beach / Governor's Harbour area, were ranked highly by both incfu;duais. 
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Bevond these general patterns of agreement, notable differences are apparent in the pro-em-ironment 

rankings that can be accounted for by the participants' criteria set choices. For instance., the Director of 

Environment included a broad set of criteria that addressed em.-ironmental tourist, and economic concerns. 

Figure 6.6 sho~-s that the most favoured sites according to this criteria set are located inland in the southern 

portion ofS~·en ~file Beach. These parcels offer comparative advantages in terms of construction feasibility 

(e.g. in or adjacent to a Hotel/ Tourism zone - DZfourZonc., above average in size - Acres), attractiveness 

to tourists (e.g. on or close to a sand beach - D2Sand), and greater distances from sensitive en,-ironmcntal 

features (D2Wetland, D2Mangrovc, D2Rock. D2Replent, D2Marine). Further, these sites, along with an 

inland site to the south of Villas Papagallo (sec Figure 6.3). arc located beyond the maximum effective 
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distances that the Director of Environment established for D2i\farine., D2Replent. D2\'\,.etland, and 

D"~langrm·e (300. 300. 750, and 1000 feet- see Table 6.~)-
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The :t'-iational Trust Scientist. in contrast. focused primarily on identifying the sites that would ha.e the 

lowest potential em-ironmcntal impacts. Compared to the Director of Environment. the National Trust 

Scientist specified user ma."<ima for fewer criteria and, for the criteria where data bounds were specified (e.g. 

D2Mangrove. D2SeaPond D2\Vetland). the limits were considerably larger (see Table 6.4). As Figure 6.3 

illustrates, many of the criteria sdected by the National Trust Scientist are most applicable to sites that are 

located near the environmentally sensitive Barkers peninsula "'-here 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, mangrm·es, reefs. etc. as possible within the study area and arc accordingly assigned the 

highest ranks. \~bile these sites arc dose to the .Marine Park off of Seven l\lile Beach, they are also far from 

the Replenishment Zone farther to the north. 

172 



Finally, it is important to note that the high (3rd and 4th) and moderatdy high (10.5, 14, 15.5) ranks near 

:'.\rorth \X'est Point should be newed as an artefact of an incomplete or overly generalised spatial 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 disach·antaged 

since D2Reef was designated as a benefit criterion (i.e. higher data ,·alues preferred) and caused the National 

Trust Scientist'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 Opera/or I Developer. and Real Estate 

I Developer 

The similarities between the rankings that the Business Owner and the Hoed Operator / Devdoper assigned 

co the 242 site subset are more e\.;dent u--hen 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 immediatdy adjacent to 
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SeYen 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 criterion). proximity to a sand beach and 

a Hotel / Tourism zone (low D2Sand D2T ourZone values - cost criteria). while those on Seven Mile Beach 

arc also dose to commercial zones (low D2Shop values - cost criterion). 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"<-1, 5th, and 9th by the Hotel Operator/ OC\·eloper . 

. \ similar degree of correspondence is evident in terms of the least preferred sites as low site ranks are 

concentrated spatiall:, along the coast to the west of the Spanish Reef Hotel Unlike the sites discussed 

abm·e. properties in this locale are zoned for either Beach Residential or Low Density Residential uses. are 

located on ironshore, are often small in size, and are distant from potential shopping attractions. 
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·rbe most apparent ,·ariations from this pattern of commonality can be traced primarily to differences in how 

the D2TourZonc criterion was applied to the decision problem. Although both participants assigned a high 
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weight and a cost status to DITourZone, only the Hotel Operator / Developer indicated that a property 

must lie 'l.'1.-ithin a Hotel/Tourism zone in order to a\·oid any potential problems associated with changing the 

zoning of a property (sec Table 6.4). Consequently. any site that was zoned for tourism-related land uses had 

a substantial 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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figurc 6.10 and Table 6.6 illustrate that the rankings developed using the Real Estate / Developer's criteria 

set differed noticeably in some parts of the study arc from those discussed above. For example, while the 

four of the Real Estate / Developer's top ten ranked sites (2nd, 4th, 6th, and 7th) differed at most by one 

position from one of the other two pro-development participants. his highest ranked site is located near 

Boatswains Point. Although this propertyu--as vacant as of September 1999, on a \·cry small sand beach (low 

D2Sand value) and close to a commercial zone (low D2Shop value) that has tourism relevance (Le. Cayman 

Islands Turtle Farm), it is questionable that the Real Estate / Developer would prefer it over all other sites. 
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The properties along Seven ~@e Beach which are more capable of supporting the type of hotel development 

favoured by the Real Estate/ Developer (Table 5.1) were disadvantaged somewhat by a lack of concern for 

current zoning dcsignacions and a preference for locacions that are more secluded from c..xiscing hotels and 

condominiums (i.e. higher D2Hotel values). These factors, in combination \Vith the Vacant criterion, caused 

the large parcel occupied by the I lyatt Regency Hotel and condominiums to be ranked 17th• in direct contrast 

to the 1 '' place dc..-signacion derived from the criteria sets of the other two pro-de\·elopment participants. 

6.3.3.3 Neutral Group - CPA Member and Deputy Director of Planning 

\" en· little association was found in the prerious section between the rankings generated by the two 

members of the neutral group. instead. the CP.-\ Member's ranks were more closely aligned ·with those of 

the Hotel Operator / De\·eloper and the Business Owner. 
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The criteria set selected by the CPA Member fa,·our larger coastal sites (.-\cres. \Vaterfront) that are dose to 

shopping (D2Shop). sand beaches (D2Sand), and main roads (D2PrimRd). The properties that reflect best 

these attributes are found primarily near Conch Point and also along Scrcn Mile Beach. Like the Hotel 

Operator / Developer and the Business Owner. the Hyatt Regency site ranks first based on the CP.-\ 

'.\[ember's criteria set. Howcrcr. it should be noted that the quality of its North Sound water frontage was 

considered to be sufficiently unattractt\'e to many tourists that property '\Vas purchased recently across the 

main road to allow their guests to ha,·e access to Seven Mile Beach. A similar problem exists ·with the 

Crystal I {arbour properties that were ranked 2nd and 7th. .-\s noted above for the Real Estate/ D~·cloper. 

the high ranks (9th and 15th) assigned to the two sites near the l\lagnificcnt Owe Dump at Boatswains 

Point should be considered an anomaly resulting from the small sand beach nearby and would not likely be 

supported after field ,·erification. 
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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 criteria set that was unique among the participant group in tetnlS of 

the criteria selected and their application to the evaluation process. While the relevance of the Nwn.5elect 

criterion ·was mentioned earlier, it is also important to note that the Deputy Director of Planning was the 

only person to favour sites that v.-ere comparatively far from a main road (D2PrimRd = benefit), small in 

size (Acres = cost), and close to existing accommodation facilities (D2Hotel = cost). In addition, several 

criteria that ma}· be considered "conventional" among the participant group (e.g. D2Sand, D2TourZone, 

Waterfront, D2Shop, D2Mangrove, D2Wetland) were also judged to be of relatively high importance based 

on the weights listed in Table 6.5 

The net result of applying this criteria set to the 53 candidate sites is shov.n in Figure 6.12. High ranks were 

generated for parcels that ·were zoned for Hotel/ Tourism uses such as those along Seven Mile Beach (3rd, 

61h, and 8.5), the south of Governor's Harbour and the G)'Stal Harbour development (l", 4.5, 7th, and 8.5). 

Two other inland parcels on the Northv.-est of Governor's Harbour that did not have this zoning status were 

also ranked highly (2nd and 4.5) due to small size, proximity to shopping and other hotels, and distance from 

major sensitive 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 ~e size, and commercial zoning 

out---eighed any advantages that these properties had in temis of closeness to shopping, other 

accommodation units, and a sandy beach. Similar to the Business ~mer and the Hotel Operator / 

Developer, sites on the v.-estern coast from North West Point to Boatsv;.-ains Point were ranked among the 

least desirable locations for new tourist accommodation. 

6.3 . ./ Consensus Afeasures - 53 Sites 

6.3 . ./. I Borda and Copeland Nlet/,ods ofC011se11sus - 53 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 \\<"ere 

ranked among the top 30 according to the Copeland method. Both methods identify the southern portion 

of Se,·en Nlile Beach and the southern extremities of Governor's Harbour as the most preferred potential 

locations for new tourist accommodation. For the most part, these sites are advantaged in terms of distance 

from sensitive environmental features (D2Reef, D2Wetland, 0 7Maogrove) and proximity to other features 

that contribute to their attractiveness to potential developers and tourists alike (D2Sand, D2Hotei D2Shop). 

These same factors account also for the least pref erred sites being concentrated in the north and north \\<-est 

portions 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 idiosyncratic aspects of the results produced by each method For instance.. in addition to 

ranking the same parcel first, 13 of the top 15 sires 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 noting that 9 of the 10 lease preferred sires are common between the two methods. 

The greater propensity for the Copeland technique to produce tied ranks due to its .. win minus loss'' 

structure of comparing each alternative ,.vith every other alternative is rodent in Table 6.9. This 

characteristic is not necessarily a disadvantage within a multi-party decision making context, since it can serve 

as a reminder to the participants that the results of both indrndual and aggregate ranking procedures may 

not provide sufficient grounds to differentiate between some choice alternatives without other supporting 

c,-idcnce. 
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Finall~-. Table 6.9 illustrates that the effectiveness of the Borda social preference function as a mechanism to 

develop consensus rankings is dependent upon the principles that are used to guide the evaluation process. 

The method is appropriate if the purpose of the evaluation procedure is to minimise conflict by promoting 

altcmati1.-es that are highly ranked on average over altematn·es that are highly fa,·oured by some participants 

but ranked ,·ery poorly by others Oankowski et al. 1997, 589). 
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Ho,vever. as Cox (1997, 147), among others, has noted, the Borda method can promote mediocre candidates 

if the participant's ranking vectors are either highly diverse or if one or more participants deliberately assigns 

low ranks ro altematn•cs that may threaten their O'Wll most favoured choices. The problem of strategic 

,·oting can. however. be discounted in this thesis given the efforts that were taken to ensure participant 

anonyrnity. Despite this, the averaging effects of the Borda function can be seen in Table 6.9. where the site 

that tied for second Copeland rank received a sixth place Borda rank due to the influence of the National 

Trust Scientist and Business °"'-ner ranks (25.5 and JOth). 



-00 -

Block Pan:cl Director of National Tmst Real EsL1te / Hotel Operator Business CPA Member Deputy Director Borda R.1nk Copeland 
Environment Scientist Developer / Developer_ Owner of Planning R.1nk 

IID 31 15 7.5 5 4 2 5 6 I I - >-- ·-- - . 
17A 14 17.5 18 2 3 21 7 10 ·I 2.5 
17A 12 3 25.5 3 19 30 2 4.5 6 2.5 
JIB 67 19.5 15.5 6 5 5 12 3 2 4 
JIB 17 24 34.5 4 2 3 4 13 5 5 
JIB 76 13.5 10.5 7 6 8 13 8.5 3 6 
17A 10 33.5 34.5 17 I I I 14.5 7 7 
I0E 35 30 39 11 7 17 3 11.5 8 8 
I0E 9 28.5 39 12 8 16 10 14.5 9 9 
SA 3 31 43.5 10 9 10 8 20 II 10 
SA 60 25 39 21 II 7 16 26 12 II 
118 61 4 28 9 14 10 30 16.5 10 12 
SA 68 26.5 46 24 15 II 14 21.5 19 13 
3D 110 26.5 41.5 23 13 6 22 23.5 17.5 14.5 
3D 13 28.5 4 27 12 4 20 21.5 22 14.5 
118 62 6 32 19 24 24 38 4.5 13.5 17 
17A 11 13.5 23 38 20 38 II 7 15 17 
SA 7 35 51 28 10 12 6 18 20 17 
IC 33 39.5 3 I 26 28 9 41 13.5 19.5 
8A 2 32 43.5 21 17 9 23 23.5 24 19.5 
110 49 19.5 9 46 11 41 17 1 17.5 21 
8A 16 43.5 49 25 14 15 18 11.5 27 12 
110 4/1/5 I I 13 31 25 31 50 16 13 
8A 14 49 51 26 16 14 21 16.5 31 14 
8A 13 45 53 29 18 13 19 19 32 15 
llD 32 7 6 14 35 22 32 44.5 21 16 
I ID 14 8 7.5 16 37 23 33 42.5 23 17 
118 15 2 36 10 32 19 29 46 26 28 
118 69 9 30.5 8 34 18 28 52 28 19 
IIC 238 21 11 42 11 43 24 8.5 25 30.5 

Note: Block_ P.un·I rdm to tht• S}~tem used in 1he Lind Ri.·gi.my of 'I11e Ct}m.111 IsL1111ls to ,ts sign 1mit111e iden1ifiers to t'VCI)' propt·ny. E.,ch c.1d.,~11;1I p.1m·I ~ rrfrn·nml hy ., ~rid-like 
Block nuniber .111d .111 moci.11ed P.uccl 1111111llCr ,,ithin tlL1t specific Block. For cx.unpk, I ID_.\! rrfm 10 p.ucd 31 in Block I ID. SimiL,r sys1t·n1S .m· in use 1hrou~ho11t the 
Cuibbc.•,111.md other st.lies .,s wdl. 

TABLE 6. 9 TOP 30 CANDIDATE SITES USING COPELAND RANKS - 53 SITES 



6.3.-1.2 Correlation of Ranks- 53 Sites 

The Spearman rank correlation coefficients (r,) calculated for the 242 site set in the prev10us secuon 

supponed two observations that were made in the discussion of the participants' mapped rankings. First, 

the ranks produced by the Ql A Member ,;vere more closely aligned ·with those of the pro-development 

group than ·with the other neutral group member (Deputy Director of Plaooiog) . Second, the conflict visible 

bern.-een the ranking maps of the National Trust Scientist and rn-o other participants (the Hotel Operator/ 

De,·eloper and the Business (),;\,ner) is supponed by significant negative r, values in Table 6.10. The 

National Trust Scientist \\-as also the only participant to generate rankings that were not significantly 

assocw.ted with the aggregate ranks produced by either the Borda or Copeland functions (Table 6.11). 

Participant 1 Participant 2 Rs 
Student's t- Significant Significant 

statistic at95% at99% 
N.1tional Trust Scientist Business °"'ner -0.4330887 -3.431372256 Yes Yes 
Hotel Operator/Developer National Trust Scientist -02956599 -2210246935 Yes No 

CI>.-\Member National Trust Scientist -0.1929096 -1.404022386 No No 
Deputy Dir of Planning National Trust Scientist -0.1903599 -1.384763125 No No 

I Dir of Environment National Trust Scientist 0.1172994 0.843508296 No No 

i Real Est.ite/Developer National Trust Scientist 0.1240219 0.892585086 No No 

[CI>:\ Member Dir of Environment 0.1635682 1.184057324 No No 
Dir of En\·ironment Deputy Dir of Planning j0.1948356 1.418590395 No No 

i Real Estate/Developer Deputy Dir of Planning 02514605 1.863285703 Yes No 
Hotel Operator/Developer Dir of Environment 02991732 2239076619 Yes No 

Business 0--ner Dir of Environment 0.3864177 jl.991979839 Yes Yes 
i Real Estate/Developer Dir of Environment 0.4048474 3.161896703 Yes Yes 

I Business 0--ner Deputy Dir of Planning 0.4342934 3.443131779 No No 

i (I>.-\ ~!ember Deputy Dir of Planning 05240401 4.39406253 Yes No 

i Business 0--ner Real Estate/Developer 0.6210288 5.658462033 Yes Yes 

la>AMember Business °"'ner 0.6415901 5.973382618 Yes Yes 

! Real Estate/Developer CI>AMember 0.6472343 6.063533374 Yes Yes 
Hotel Operator/Developer Real Estate/Developer 0.6592211 6260768618 Yes Yes 
Hotel Operator/Developer Deputy Dir of Planning 07181525 7 .369938195 Yes Yes 
Business 0--ner Hotel Operator/Developer 0.812757 9.962612529 Yes Yes 
CI>.-\Member Hotel Operator/Developer 0.8459802 l l.33035275 Yes Yes 

TABLE 6.10 SPEAR~IAN RANK CORRELATION - PARTICIPANT RANKS - 53 SITES 

One effect of filtering out the most contentious potential accommodation locations (e.g. conflict inde.x > 8) 

to create the smaller set of 53 candidate sites \\-as to anenuate the negative r, value evident in Table 6.7 

between the National Trust Scientist and the Deputy Director of Planning. Despite this change, the 

N.nional Trust Scientist still remains unique among the group as the only member \\--hose rankings are not 

associated positively \\,ith those of any other participant. Altering the number of candidate sites under 
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consideration did not, however, have an appreciable impact on the degree to which the ranks of the (1) A 

Member were associated with the pro-development group. 

The r, values that were calculated between the panicipants' rankings and the twO methods of producing 

aggregate ranks are shov.n in Table 6.11. The effects of the different methodologies underl,i.ng the Borda 

J.nd Copeland functions are apparent in the table when the range of r, values generated for each of the two 

methods is considered. In panicular, the r, values listed for the Borda function are higher for the "minority 

participants "'-ho emphasised environmental factors in their criteria sets (e.g. the National Trust Scientist and 

the Director of Environment) and lov.'l'!r for the "majority panicipants \'1.110 focused almost exclusively on 

developmental or economic considerations (Real Estate / Developer, Business Owner, Hotel Operator / 

Developer, CPA Member). This ind.ic-ates that the method is more likely to promote compromise 

alternatives. In contrast, the Copeland method is less susceptible to "extreme" minority positions and v.ill 

produce aggregate rank.5 that more closely reflect the majority, if such a majority e..-.cists, as sho",n by the 

strong associations between its rank5 and the four de faao pro-development panicipants. 

I Student's t- Significant Significant i Group Ranking Participant Ranking Rs 
statistic at95% at99o/o 

I Borda Rank National Trust Scientist 0.1247883 0.89818721 No No 
!Borda Rank Director of Environment 0.581401 5.10317843 Yes Yes 
Borda Rank Deputy Director of Planning 0.64722377 6.063363288 Yes Yes 
Bord.1 Rank Business ~ner 0.6998065 6.99620761 Yes Yes 
Borda Rank CJlAMember 07567328 826671493 Yes Yes 

!Borda R.mk Hotel Operator/ Developer 0.8256592 10.4514504 Yes Yes 
! Bord.1 R.ink Real Estate / Developer 0.8388969 11.006851 Yes Yes 
I 
Copeland Rank National Trust Scientist -0.0661354 -0.47333735 No No 
Copel.:ind R.ink Director of Environment 0.461419 371422017 Yes Yes 
Copeland Rank Deputy Director of Planning 0.6789115 6.603466578 Yes Yes 

I Copel.ind R.mk Business ~ner 07786226 8.86142543 Yes Yes 
Copeland Rank Real Estate / Developer 0.8233136 10.3590068 Yes Yes 
Copeland R.mk CJlAMember 0.8263387 10.4785456 Yes Yes 

!Copel.ind R.ink Hotel Operator / Developer 0.9148263 16.1773126 Yes Yes 

Copeland Rank Borda Rank 0.9792914 34.5435695 Yes Yes 

TABLE 6.11 SPEAR11:AN RANK CORRELATION - PARTICIPANT AND AGGREGATE 
RANKS - 53 SITES 

W'h.ile 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 v.-"eight settings. The following section addresses these aspects of applJing MCA 

to practical decision making problems and presents some extensions to the site evaluation methodology used 

in TanPlan. 
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6.4 Sensitivity of Evaluation Results to Uncertainties 

This section focuses on the sensitivity, or suscepubility, of the rankings of candidate accommodation sites to 

uncertainties internal to the analysis. Sensitivity anal)~is methods help to detennine how stable an evaluation 

outcome is by introducing small changes to key inputs such as criteria Vl.'eights, criteria data scores, and/ or 

altering the choice of MCA method. The discussion is divided into two main components: a) the sources of 

uncertainty that are relevant to the case study and, b) the application of selected sensiti"ity analysis 

techniques to the participant and collective r.mkings. The four-part l)pology of uncertainties in MG\ that 

was proposed by Voogd (1983, 190-191) and mentioned in Cbapter 3 is used to structure the discussion of 

the first component. It is important to note that attention is confined to investigating 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 evaluations. The trade-offs and uncertain()· relating to whether the 

'correct' set of candidate sites was included in the evaluation w-as addressed in Oiapter 5 and is not repe-,ued 

here. 

6.4./ Sources of U11cerraimy 

6.4././ Criterion U11certai11ty 

Ensuring that all relevant aspects of a decision problem are encompassed within the set of evaluation criteria 

available to participants is vital to the defensibility of the decision outcomes. In practice, this involves trade­

offs bem-een the comprehensiveness of the criteria set and the amount of effort that can be expended on 

data collection (Mtlczewski, 1999a, 107). Since planning problerm are most frequently multi-disciplinary in 

nature, it is also important that an adequate balance be maintained bern-een the criteria representing different 

facets of the pl.inning issue (e.g. environmental, economic, social) and that these criteria represent "-a.lid and, 

in the case of quantitative MG\ techniques, 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 Oiapter 4 as V1.-ell as sections 62.1 and 622. In particular, the problerm of 

data availability, recency, qua.lit)·, and confidentialil)• had significant impacts on the research, but it should be 

noted that they are likely to be much more pronounced in other Cuibbean nations that lack the infonnation 

resources and capabilities evident in government and NGO (Le. National Trust) agencies in the CI. 

Nomithstanding this proviso, the study participants V1.-ere able to identify, in response to an open-ended 

question, a number of criteria that would be critical in subsequent evaluation anal)ses (Table 6.12). 
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Additional Criteria RequiKd Need Identified By 

Olaracter of the seabed Deoun·DirectorofPlannin£ 
Gm-em land use National Trust Scientist 
Disunce from storm ridi!e to the sea Depun•DirectorofPlannin£ 
Ease of changing parcel's current zoning to pennit Hotel Operator/ Developer, CJ> A Member tourism development 
Inf rastrucrure capacirv (electrical, ·water, sewer.u?:e) Depun· Director of Planning 

Land costs 
Hotel Operator/ Developer, Real Estate / Developer, 
Business ~ner, Depun· Director of Planniru! 

Marine and onshore habitats Director of Environment, Deputy Director of Planning, 
National Trust Scientist 

Scenic value CJ>AMember 
Soil conditions Deourv Director of Planning 
Ve£etation cover National Trust Scientist i 

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 e"-'tent, the Deputy Director of Planning as it is a key detenninant of the t)pe and scale of tourist 

accommodation that would be required on a given parcel for development to be economically feasible. 

Ho~-ever, it is unlikely that the lack of land cost inf onnation 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 e"-'tent by the D2TourZone and D2Sand criteria. Had it been possible to apply even an 

ordinal cbssification 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 

~uuld have likely approached the evaluation procedure from a somewhat different pen;pective. 

A similar argument could be made for the Deput}· Director of Planning and the rnu pro-conservation 

participants with respect to the lack of criteria to represent specific marine and terrestrial habitats in the study 

area. As mentioned earlier, criteria such as D2Wetland, D2.\.1angrove, 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 propert}: 

Although the lists of existing and desired criteria (Tables 62 and 6.12) appear to address many of the 

irnponant 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 

e::-..-tend be)ond the D2HoteL D2Shop, and scenic qualit}· measures. Some possible indicaton; referred to in 

the literature that could be useful in this t}pe of planning context include: maximwn host-tourist densit}· for 

specific locales, proximity to historical and cultural am-actions, and various measures of carrJing capacity 

(Gunn, 1997, 49; Mathieson and WalL 1982, 21). The familiarity of the panicipants vvith the existing tourist 

accommodation and the d1namics of the sector in West Bay may account for this apparent omission. 
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Two other aspects of uncertainty relevant to the case study include vvhether redundancy in the criteria set 

could skew the evaluation results through possible .. double-counting" of some facet of the decision problem 

0\,-Ltlczewski, 1999a, 108) and '\\nether the definition of a criterion represents fairly the objective(s) and/ or 

features that it is intended for (Voogd, 1983, 192). Strong correlation between criteria pairs can indicate 

possible redundancy, as noted by Mtlczewski (1999a, 109). However, further investigation may be required 

before specific criteria are excluded from an evaluation given that spatial proximity between different 

features, phenomena, or characteristics is often reflected in criteria aruibute 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 criteria from an evaluation. The potential for criteria redundancy was 

greatest in the case study with respect to the rnu indicators of proximity to roadways (D2PrimRd and 

D2SecRd), but since participants were discouraged from sdecting both of these criteria, the redundancy 

problem was minimised. 

Uncertainty relating to how accurately planning objectives were represented by specific criteria likely had a 

greater affect on the evaluation outcomes than the redundancy problem. Recall that the distance-related 

criteria, such as D2Replent, D2Wetland, and D2Hotei ·were surrogates for either the am-activeness of a 

property as an accommodation site or the potential impacts that construction or tourist activities may have 

on nearby, fragile ecosystems. However, the use of straight-line distance may not ha\·e been appropriate for 

several of these criteria (e.g. D2Reef, D2Marine, and D2Replent) as it disregards the level of active tourist 

use (e.g. scuba diving, snorkelling, boating) associated with a propeny's development. More imponantly, it is 

probable that that cenain t)pes of e).."temality fields are non-linear in character, although this aspect is 

addressed to some e).."tent in the process of nonnalising criteria scores. Finally, distance may be of secondary 

importance to other functional factors. For example, the National Trust Scientist indicated that a key 

shortcoming of the D2Reef criterion was that reefs are damaged not only from nearby development and 

tourist activities (e.g. excessive numbers of divers, anchor damage, etc.), but also because they can be 

suffocated by the transport of sediments from upstream developments through long-shore drift and tidal 

movements. 

6.././.~ Assessment Uncertainty 

In most applications of MCA methods to planning issues, it is unlikely that there is complete confidence in 

the accuracy of the data values, or scores, associated "'ith different evaluation criteria Ganssen, 1992, 91). 

This t} pe 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 inappropriate 

assumptions in data collection procedures. Ftinher, criteria derived from a GIS frame"'urk 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 v.-ere somev.-bat dated, it was of sufficient quality in positional terms to allow it to 

be used for legal land registry pwposes by the CI. Lmds and Survey Deparurent. In contrast, generalisation 

and data conversion effects were more pronounced in the data la}ers that v.-ere used to represent coastal 

(D2Sand, D2Rock, D2Mangrove, D2SeaPond, D2Reef) and wetland (D2Wetland) features. A prime 

example of these effects is the omission of a number of small, but ecologically significant, reefs from the 

coast.tl features map layer. 

Taxonomic uncenainty centres on errors that may be present in criteria due to inaccuracies in the attribute 

infonnation associated with specific spatial entities (Malczewski, 1999a, 263). For example, some stretches 

of North Sound coastline vvere coded as mangrove but had subsequently been reclaimed for development, 

thereby causing DlM°angrove values to be understated some'\'\--bat in some parts of the study area. However, 

it is probable that the overly general classification system that was applied to the coastline map la:>er had a 

more significant impact on the evaluation results. Unfortunately, no distinctions were made within the 

broad categories of sand, rock Cironshore), mangrove, and anificial :? to differentiate higher quality sand 

beaches (e.g. Seven Mile Beach) or mangrove habitats from their lower quality counterparts. Hence, the 

D2Sand criterion reflected the distance to the closest sand beach, but not necessarily the distance to the 

closest sand beach that '\'\,"Ould be attractive to tourists. The D2Rock and D2Mangrove criteria were affected 

simiLu-1.y by this t)pe of classification error. 

To some degree, the ta.xonomic errors discussed above are compounded by uncenainty concerning how 

some concepts, objects, and phenomena are represented or conceptualised '\'\,ithin the GIS data model For 

instance, many spatially-referenced features, such as surve)ed land parcels, can be delimited in unambiguous 

terms while the e~"tent and characteristics of many others, such as habitats, wetland boundaries, and 

transitions between soil or vegetation t)pes are imprecise or "fuzzy :in character (Burrough and 1\-fcDonnell, 

1998, 267). The representation and any associated manipulation of indetenninate objects v.ithin vector­

based GIS has been based traditionally upon assumptions that they have clearly:.defined or "crisp" 

boundaries (Wang and Hall, 1996, 262). 1his shoncoming is shared by the Tat7Plan 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 criteria 

are affected by representational errors in particular as well as the D2Hotel criterion given uncertainty 

~ The '.utificia.l' coastline class w:i.s added by the researcher co account for human-built canals and shoreline building lots. 
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concerning point(s) of access to specific hoteV condominiwn propenies. In contrast, while marine parks and 

replenishment zones are delimited clearly by f.tat, they are inherently indetenninate from a functional 

perspecuve. 

6.4. l.3 Priori[)· Uncertainty 

One of the stre~oth.s of MCA methods is that they pennit subjective factors to be incorporated directly into 

an e'l.-.tluation of competing alternatives through the specification of criteria ·weights. Subjective factors are, 

by their very nature, difficult to defme '-"-ith complete confidence and consistency. Given the substantial 

influence that criteria "'-eights can have on evaluation outcomes, they are the focus of a considerable amount 

of ;mention in the literature concerning uncenainties and sensitivity analysis in MCA evaluations 

(Malczewski, 1999a; Jankowski et al, 1995). 

Priority uncertainty can be ascribed to four sources. First, since criteria weights are defined in an et" i:ure 

manner, decision makers must specify the relative imponance of different criteria 'Without full kno'-"1edge of 

the impact that these "'-eights '-"ill have on the outcome of an evaluation (Massam, 1993, 77). Second, while 

decision makers may be able to indicate the ordinal imponance of criteria relatively easily, developing the 

ratio level v.-eights that are required by many MCA techniques requires much greater cognitive effon (Van 

Deft and Nijkarnp, 1977, 40). In part, these difficulties stem from the problem of e\: atre '.\.-eight 

specification, but they may also be due to the reluctance of a decision maker to reveal his or her preferences 

e:,.-plicitly, particularly in a multi-interest or politically-charged decision context (Saaty; 1989, 65). Third, these 

difficulties can be accentuated by method-induced bias arising from the technique that is used to extract 

criteria preferences from decision makers. Finally, it is important to recall that criteria weights are estimates 

of the relative imponance of different decision elements and are not absolute "'truths" in any sense. 

G:msequently, they are conditional on, among other factors, the set of choice alternatives being evaluated 

(e.g. simiLu- or dissimilar alternatives), the nature of the decision making task (e.g. ranking, elimination of 

dominated alternatives, etc.), and the d}namics of the decision making environment (e.g. co-operative versus 

conf romational). 

Recognition of the conditional nature of criteria ·weights was a key factor in determining both the degree of 

criterion uncertainty that participants e~-perienced and the source(s) of this uncenainty. Keeping this notion 

foremost in their deliberations appeared to be most difficult for the two participants who used the pair-'.\.-ise 

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 criteria pairs, the 

partial view enforced by the pair-'.\.-ise comparison methodology, and the high number of criteria involved in 

their evaluations (11 and 12 respectivel:0 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 criteria weighting, as participants could have fmt assessed the relative importance of pairs of thematic 

criteria groups (e.g. environmental factors versus social factors) and then compared individual criteria 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 \\,-eighting procedure 

and they were able to review and adjust the resultant weightings as necessary. 

In contrast, the panicipants ·who used the seven-point method appeared to be less apt to see criteria \\,-eights 

as absolute values independent of the case study and had a much clearer understanding of how ·weights "-ere 

actually calculated. In almost all cases, these panicipants adopted a less demanding two-stage approach to 

the .. -eighting task '\\Wch involved sorting the criteria first by ordinal importance and then subsequently 

refining the relative separation of individual criterion ·within the set in a step'\\--ise and recursive fashion. 

\Xlhile less method-induced uncertainty was experienced by the participants who used the seven-point 

method, not all panicipants were satisfied with its results. The National Trust Scientist, in particular, felt that 

the method was inadequate in tenns of capturing all of the necessary nuances in a criteria "-eight 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 criteria ""-eights. 

6 . ./. I../ Afetlwd Uncertaimy 

In addition to the biases that are introduced by a panicular criteria weighting technique, it is necessary to 

consider how e\·aluation results are affected by the MCA method that was used to combine criteria ""-eights 

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 Ma.'\.-v.-ell, 199;; Heywood et al, 

1994; Ma.ssam, 1991). Investigations into the effects of differences in the methodological idios)ncrasies, key 

assumptions, and data requirements of specific MO\ methods have sho'\\-n, in general, that method-related 

effects are most prominent when: a) the number of alternatives and/ or criteria under consideration is ~e, 

orb) the structure of the methods (e.g. utility-based ""-eighted summation versus multi-dimensional scaling 

methods such as Ideal Point Analysis) are dissimilar (Voogd, 1983, 199-201;Janssen, 1992, 100). Variations 

in the details of how a particular MCA structure is operationalised, tenned the "content" of the structure by 

Voogd, reportedly have a lesser impact on evaluation results than structural variations do. The effect of 

method structure on the case study results is examined in section 6.422. 

6.4.2 Application of Selected Sensitivity Ana(rsis Methods to Case Study Results 

Hiving 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 pat bocto the results presented 

189 



in this thesis. It is be1ond the scope of the research to examine empirically all of the aspects of uncenainty 

discussed above. For example, assessment uncertainty is not addressed as it \11.-ould require funher field 

\·erification (e.g. gather GPS co-ordinates for "missing" reefs, code shoreline t)-pes more accurately, etc.), the 

development of alternative data structures to support indetenninate feature boundaries (e.g. variable e:ii.'tent 

of wetlands and mangroves)., or the collection of probabilistic assessments of the distribution of error, or 

confidence intervals, around the data values for each criterion (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 criteria \\,-eightings 

and MCA method as these sources of uncertainty appeared to figure most prominently in participants' 

evaluations. The choice of the t}pe of sensitivity anal1sis approach to apply was guided by a concern for 

what is feasible and appropriate for a diver.;e, multi-participant group in the early stages of a planning 

process and by the constraints inherent to any pest hoc anal1sis. 

6.-1.2./ Priority Sensitivity 

Two main approaches to dealing with pnonty uncertainty are represented in the literature, namely, 

probabilistic methods and sensitiv:it}· anal:>5is. Both approaches involve observing the outcomes of 

rerunning the e\·aluation procedure with altered criteria \11.-eight sets, ho\11,-ever they differ in tenns of 

methodology, underlying assumptions, and computational process. 

Probabilistic approaches assume that, \11.-hile criterion weights may not be known "'ith complete certainty, one 

can define a range around each criterion weight \11,ithin which a "true" '\\,-eight c-an be found. A Monte Cu-lo 

simulation approach is used to select criteria \11.-eights randomly from \11.ithin these ranges, or distributions of 

error, subject to an additi.;ty• constraint. T1pically, these randomly-selected criteria weight sets are required 

to respect the rank order of the original criteria \11.-eights (Van Hu1ienbroeck and Coppens, 1990, 404). 

Alternatively, each decision maker can define a confidence interval around each criteria weight based on their 

past e:ii.-perience, a.·ailable infonnation, and intuition (Malcze'\\-'Ski, 1999a, 264). These randomly-generated 

weight sets are fed into several hundred runs of the evaluation procedure thereby allo\11,ing the probability 

that alternative i has a rank of nto be expressed in probability table or histogram fonnat Ganssen, 1992, 92). 

Most of the criticism of this approach has centred on the assumptions of nonnality in the distribution of 

error and the mutual independence of the criteria (Voogd, 1983, 196). 

In contrast, sensiti.;tyz:..based approaches are not dependent on any assumptions concerning the statistical 

distribution of error around criterion weights. Instead, the stability of an evaluation is investigated in a more 

ad ha:, 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 Hu1ienbroeck and Coppens, 1990, 
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401). Relative to probabilistic In!thods, tlus approach supplies more immediate feedback to panicipants, is 

easier for non-experts to understand, and provides a In!chanism to e..xplore the decision problem and learn 

how changes in criteria v.-eights affect evaluation outcomes. For these re-a.sons, sensitivity-based approaches 

to investigating priority uncenainty have been used frequently in applied contexts characterised by more than 

one decision maker Gankowskiet al. 1997, 597; Lewis, 1993, 219). 

The sensitivity of each panicipant's site rankings to changes in any one criterion weight was investigated 

through a series of evaluation runs in v.-hich one criterion v.-eight was altered by plus or minus 5, 10, or 15 

percent. All other criteria \\-ere then adjusted proponionallyto satisfy the additivity constraint. This resulted 

in a total of n ::- 6 evaluation runs being conducted for each panicipant where n represents the number of 

criteria in the e\~.tluation. Hence, the number of runs per panicipant 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 original rankings 

discussed in section 6.3 to detennioe both the general stability of a panicipant's original rankings follo\\-ing 

·weight changes and to identify any specific criteria that affected the results most noticeably in response to a 

v,;eighting 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 displa)ed in Figures 6.15 to 6.17 illustrate, on a 

criterion-by:.criterion basis, the effects of varying weights at 5 percent increments as described above. The 

original r.mks of the candidate sites are arranged along the x-axis of the graphs from most preferred (1) to 

le-.ist preferred (53) rank3. Note that these graphs are panicipant-specific. As a result, comparisons between 

graphs can be made only v.ith the understanding that the rankings portra}ed on the x-axes penain usually to 

diffe,r:nt sites (see Table 6.9). The }"-axes of these graphs display the maxirnwn absolute deviation between the 

original rank of a site and the ranks the same site received when each of their criteria v.-eights were increased 

and decreased successively by 5 percent. To illustrate, the site that was originally ranked 17th by the Director 

of Environment (11D _37 in Table 6.9) received a rank of 16 when the D2MangroYe v.-eight was increased 

by 5 percent (deviation of 1) and maintained its 17th position when the weight ·was decreased by the same 

.unount. 

' For displty purposes only, the x-.1.xes of the graphs in Figures 6.15 to 6.17 range from 1 to 53 although the acrual range of ranks 
nuydiffer for some p.uticipants due to tied ranks. 
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Se,·cral obsen·ations can be made based on an e.umination of the graphs that are relevant to the case study 

in particular and the sensitivity methodology in general. Foremost, the criteria that are most frequently 

found to be highly sensitive to weight changes (Le. ranks changed by more than 2 positions) are 

D2TourZone (-t- participants 4), D2Sand (-t- participants 5), and .-\cres (3 participants<•). 

This sensitivity to weight changes can be accounted for by three interrelated factors. First. the participants 

assigned these criteria either the highest or second-highest weights in their respective CYaluations, with the 

only exception being .-\cres in case of the Deputy Director 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 \vould have \\--ith criteria that were assigned much lower initial weights. 

Second \\--ith only two exceptions, these criteria were assigned a weight that was equal to at least one other 

criterion \\-ithin a given participant's C\·aluation. To illustrate, the Real Estate / DCYeloper gave the same 

weight to D2Sand and Acres, D2Sand and D2TourZone were both weighted the same by the Hotel 

Operator / DC\·cloper, and the Business Owner weighted .Acres and D2SeaPond equally. \vben the weight 

of one of these criteria is changed by a set percentage and all other criteria arc adjusted proportionally, the 

ordinal structure of a participant's weight V"ector is altered. Tius effect u--as particularly significant for the 

Real Estate/ Developer who had assigned equal and highest weights to two criteria (Vacant and D2Sand), 

while gi,-ing the same lower weight to the three remaining criteria (D2Hotel, D2Shhop, and .Acres). 

• I )in:cror oi I ~nvironmcnt. I lotcl Operator / Developer. Business Owner. and D<.-puty Din:ctor of PlanniOJ!:. 

; Cl'.\ :'\kmbcr. Rc.-:tl Est::itc / Dc.·vdo~-r. I lotd ()rx.T:ltor / D<.-vdo~-r. and Business Ownc.-r. 

0 Rc:.i.l I ·:State / Dcvdopc.-r. Businc.-ss O~Tic.-r. and Dc.-puty Din-ctor of Planning. 
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Finally, the sensitivity of the Business 0\\-ner, the Real Estate / Developer, and the Deputy Director of 

Planning rankings to small ·weight changes can be also be aruibuted in pan to the effective data ranges (Le. 

practical minimum and rna.,runwn values) that these panicipants established for cenain 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 mininrum data value to its ma.ximwn data value (Malcze"'-ski, 19996, 23). 

E \-aluation 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 Plaooiog, for example, several criteria were 

transformed into "near unary (D"Mangrove, D2Reef), binary (02TourZone) or "near binary" (02Shop) 

states. Thus, the "near unary" and "near binary criteria became somewhat superfluous to the evaluation as 

a slight advantage in another criterion generated a more than commensurate change in site r.mkings. While 

the Deputy Director of Planning used the NG) methcxl in his evaluation, it should be noted that this 

problem is particularly relevant in the case of the WS methcxl since nonnalised criteria scores are multiplied 

by their corresponding weight values. 

Site 
I 

De,iations Criteria Affected and Original Site Rank for Individual Participants C:Opeland 
, of3 ormore Rank 

8:\ 891 
Real Estate/ Developer (D2Sanci Vacant, D2HoteL -JO), 

9 Deputy Director of Planning (D2Tour2one, D2PrimRd. D.2Mangrove, D2Hotel, 36 
I NurnSelect, Acres. 32.5) 

lC 331 7 Business °"ncr (D2Tour2one, D2Sand, Acres, D2Shop, 27), 19.5 Hotel Ooerator / Develooer <D2Tour2one, D2Sand. 26) 
I National Trust Scientist (DL\ifari.ne, 16.5), l lB 67! 6 

Business °"ner (D2Tour2one. D2Sanci Acres. D2Shop, D2Rock. 11) 3.5 
I National Trust Scientist (D2Marine, 21), 

1
1 rn 68 I s 

Business °"ner (D2Tour2one, D2Sand, D2Shop, D2Rock. 29) 30.5 

I 8:\ 2 I 4 National Trust Scientist (D2Mangrove, D2Wetland, D2Marine, D2Rcplem, H.5) 19.5 
1 lD 31 I 3 Director of Environment (D2Sand, Waterfront, D2Rock. 15.5) 1 

17:\ 10 I 3 Director of Environment (D.2M.mgrove, 33.5), 7 
Real Estate/ Developer CD.2Sanci Vacant, 19) 

TABLE 6.13 SITES MOST SENSITIVE TO A 5 % CRITERIA WEIGHT CHANGE 

Another finding of interest ·was that a large majority of the most prominent deviations displa}ro in Figures 

6.15 to 6.17 are confined to a small subset of actual sites. 1bis concentration of ·weight sensitivity is not 

evident in the figures since the x-axes of the graphs penain to site rank on a panicipant-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 times that 

a site's rank changed by at least 3 positions in response to a 5 percent change in any criterion ·weight. The 

third column of the table lists, on a panicipant-specific basis, the criteria that were responsible for these 

deviations and the original rank that was assigned to the site. For example, the raruG recorded for site 

8A _ 89 differed by 3 or more positions a total of 9 times. 1bis count of 9 was composed of 3 Real Estate / 
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Developer criteria and 6 Deputy Director of Planning criteria. The Copeland rank from Table 6.9 is 

rept.-ated in the final column for reference. 

Table 6.13 shO'ws that the sites most sensitive to criteria weight changes are. in general those that occupy the 

middle range of a participant's ranks. The sensitivity of these sites to weight changes can be attributed at 

least in part to the fact that they neither clearly dominate, or are clearly dominated by, the majority of all 

other sites in a participant's evaluation. .-\s a result. the ranks of these sites often change in response to small 

weight changes, especially in cases where tied ranks were common in the original evaluation (e.g. Deputy 

Director of Planning). In a multi-participant context. weight sensitivity is particularly important for the sites 

that are ranked highly 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 deviations, it should be noted that all of 

the rank deviations for sites 110_31. 11B_67. and 17A_10 brought the participant ranks closer to the 

aggregate Copeland rank. 

Hoa/J71''1ins 
Point 

:,:arthwest 
Point 

Copeland Site R.-mkings 

1C_33 t) 

0 .5 

Miles 

1 -'J.6 
').- - 18.3 
18.4-2-:" 
T.l -35.6 
35.- -+U 
+U-53 

Block ;md Parcel ~umber 
I= of rank de\'ittions >= 3) 

Land, Point 

l 1D_31 (3) 

Head of 
Barkerr 

.,:011h So1111d 

N 

A 
F1c;uRE 6.18 SITES MOST SE=--SITI\.E To CRITERI.\ \X'EIGIIT Cll.\~GES 
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Figure 6.18 supports the discussion above by highlighting the location of the seven sites most sensitive to 

criteria weight changes. By cross-referencing Figure 6.18 with the general conte"'-"t map (Figure 6.3) and 

Table 6.4 v.-hich 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 ma.'Cllill.llll, scores for two or more of the criteria 

listed in the Table 6.13. A small change in the \\-eight of one of these criteria vvould then be sufficient to 

alter the rank of these sites relative to other sites ·with similar characteristics. Site SA_ 89 is the most apparent 

example as it has strong nonnalised data scores for all six Deputy Director of Planning criteria for which it 

proved to be sensitive to be highly sensitive to \\-eight 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 located in or near a tourism zone (D2TourZone), are on or very close to a sand beach (D2TourZone) 

and are in close proximity to a commercial zone (D2Shop). 

Finally, support for the above discussions concerning tied criteria \\-eights and data normalisation effects can 

be found in the sensitivity runs that \\-ere 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 \VOnh adding that the 

rank deviations changed relatively little for most of the panicipants' evaluations. For e-'Calllple, the ma.--.cimum 

deviation found across all of the Director of Environment's criteria increased from 5 rank positions 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 ma.'ruilum deviation for the Deputy Director of Planning increased from 5 positions to 6.5 

positions, ·while the corresponding figure for the Business ~ner's evaluation was an increase of 1. In 

contrJSt, the ma....,jmum deviations in the CPA Member and the Hotel Operator / Developer evaluations 

rose from 3 .it the 5 percent change level to highs of 8 and 6 respectively ·when subjected to 15 percent 

\·.uiation in criteria \\-eights. In these cases, a 15 percent change to criteria weights was sufficient to alter 

completely the ordinal structure of their respective V1.-eight vectors. 

These results suggest that the evaluations "'-ere, 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 e;,.,"tremes, the evaluations were affected noticeably by \\-eight disturbances. This effect was most 

apparent in the evaluations that included a ~e number of criteria 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 <Amer) ·which was most common where the seven-point method ·w·as 

used. In se\·eral cases, these eff ecrs Vl.-ere accentuated by the normalisation parameters specified by the 

participants, by the strong correlation of several criteria (e.g. D2Sand and D2Hotel, D2Sand and 

D2TourZone), or by a criterion (Vacant) that was an aitefact of the 242 site evaluations and was rendered 

almost redundant in the 53 site set. 
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6.4.:?..:?. Jfetlzod Sensitivity 

As noted at the start of this Cliapter, four case study panicipants chose to base their e'\~.tluations on the WS 

method, while the remaining three group members chose NCD (fable 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, additional 

e..,·.tlwtion runs v.-ere conducted v.-here only the choice of MCA method ·was altered. G:msequently, this 

issue is addressed relative to the two techniques used in the case study and is not intended as a general 

examination of MCA rnethcxi effects, although some of the findings may be tr.msferable to other conte:i-..-rs. 

Table 6.13 lists the ranks that were generated for each panicipant using both the v.-eighted summation and 

the net concorcLmce-discordance methods. In addition, three variants of the aggregate Borda and Copeland 

rankings are provided: a) "Mi.xed" ranks which are based on the participant's original rankings and methcxi 

choices, b) "All WS" ranks that are calculated from all of the participants' weighted summation ranks, and c) 

"All NCD" ranks that are derived from the individual NCD ranks. For brevity and correspondence with 

Table 6.9, only the sites that v.-ere ranked in the top 30 original (Mixed methcxi) Copeland ranks are included 

in Table 6.14. 

On a group-'\\-ide basis, the results listed in the table display relatively little methcxi sensitivity for both the 

highest ranked sites and those that are le-a.st preferred (not shov.n in Table 6.14). One site, llD _31, ·was 

ranked first by all six Borda and Copeland variants. Within the group of 9 sites that comprise the top class in 

Figure 6.15, 7 sites have Borda rank.5 (Mixed, all WS, and all NCD) that differ at most by one position, while 

4 sites are ranked '\\-ith the same degree of consistency by the Copeland technique. In teffilS of the lea.st 

preferred class of candidate sites, both techniques prcxiuced ranks that are identical in their Mi.xed, all WS, all 

NCD ranks or differed at most by 1 position for 5 of the 9 lov."e.st ranked sites. Bern-een these e:i-..ueme.s, 

somc'\\-hat less variation is evident in the Copeland ranks than in the Borda ranks due to the greater influence 

of outlying participant ranks on the latter, as noted in section 6.32.l. 

On a participant-by-participant basis, the W'S and NCD ranks are most similar for the Business °"'ner and, 

baring two exceptions, the Hotel Operator / Developer. The average deviations between the WS and NCD 

rankings across all 53 sites for these mu participants as v.-ell as the CJl A Member and National Trust 

Scientist range from 2.13 to 2.5. Corresponding figures for the Director of Envirorurent, Real Estate / 

Developer, and the Deputy Director of Planning are 3.13, 4.34, and 7.30. The individual deviations 

underlying these averages "-"ere particularly extreme in the case of the Deputy Director of Planning as the 

20th ranked site according to the NCD methcxi was assigned a rank of 2 v.-ith the WS methcxi. 
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Block Dir. of CPAMembe1 Nat Tmst Real Estate / Hotel Oper. I Business DcputyOir. Bonla Copeland 
Pan:cl Environment Scientist Developer Dc\'cloper Owner Planning 

Mixed All All Mixed All All 
NCO ws ws NCO NCO ws ws NCO ws NCO ws NCO NCO ws ws NCO ws NCO 

11D 31 15 16 5 3 7.5 7 5 8 4 3 2 .1.5 6 4 I I I I I I ·--
17A 14 17.5 14 7 9 18 H 2 1.5 3 4 21 13 10 18 ., 3 3 2.5 2.5 2.5 
17A 12 3 I 2 11 25.5 23 3 5 19 H 30 29 4.5 19 6 6 7 2.5 5.5 6 

-
118 67 19.5 19 12 II 15.5 13 6 6 5 5.5 5 6 3 I 2 2 2 4 4 4 
IIB 17 24 23 4 2 34.5 32 4 3.5 2 2 3 3.5 13 23 5 5 5 5 5.5 2.5 
118 76 13.5 21 13 II 10.5 10 7 7 6 5.5 8 8 8.5 22 3 4 4 6 7 5 -
17A 10 33.5 37 I I 34.5 26 17 26 I I I I 14.5 15 7 7 6 7 2.5 7 
I0E 35 30 25 3 4 39 37 II 19 7 7 17 20 11.5 25 8 8 12 8 8 9 
I0E_9 28.5 26 10 6 39 39 12 17.5 8 8 16 16 H.5 16 9 10 14 9 9.5 8 
8A_3 31 31 8 6 43.5 46 20 14 9 11.5 10 6 20 2 II 9 15 10 9.5 10 
SA 60 25 28 16 14 39 42 22 20 II 13 7 6 26 17 12 14 18 II 12 11 
l lB 61 4 7 30 33.5 28 28 9 13 24 26 20 18 16.5 12 10 11 8 12 15 14 
SA 68 26.5 29 14 14 46 47 24 27 15 17.5 II 10.5 21.5 10 19 17.5 27 13 13 17 -
3D 110 26.5 27 22 22.5 41.5 43 23 22.5 13 16 6 12 23.5 24 17.5 21 25 14.5 17 18 
31) 23 28.5 32 20 16 48 44 27 25 12 11.5 4 2 21.5 5 22 15 26 14.5 11 12 
118 62 6 8 38 43 32 30 19 35.5 24 25 24 22 4.5 7 13.5 17.5 23 17 19 28 
17A 11 13.5 15 11 14 23 17 38 28 20 10 38 37 7 20 15 22 9 17 28 13 
SA 7 35 33 6 8 51 49 28 33 10 9 12 9 18 3 20 12.5 30 17 15 15 
IC 33 39.5 47 9 6 3 3 I 1.5 26 22 28 32 41 47 13.5 23.5 10.5 19.5 19 16 
BA 2 32 30 23 28 43.5 45 21 16 17 21 9 10.5 23.5 II 24 20 28.5 19,5 15 22.5 
1ID 49 19.5 17 17 19 9 9 46 37.5 22 17.5 41 40 I 14 17.5 25 13 21 30 20 
BA 16 43.5 49 18 17.5 49 53 25 31 14 19 15 15 11.5 8 27 29 34 22 19 21 

----
IID 4/1/5 I 2 31 30 I 2 13 10 31 28 25 26 50 37 16 12.5 10.5 23 22 22.5 
SA 14 49 53 21 24 51 52 26 35.5 16 20 14 17 16.5 9 31 31 36 2·1 22 25 
SA 13 45 52 19 20 53 51 29 41 18 27 13 14 19 13 32 32.5 37 25 22 27 
1ID 32 7 6 32 31 6 6 14 II 35 36.5 22 24 44.5 33 21 16 16 26 24 26 
IID 14 8 5 33 33.5 7.5 8 16 15 37 39 23 27 42.5 32 23 19 22 27 26 29 
118 15 2 4 29 26.5 36 33 10 9 32 30 19 19 46 34 26 23.5 20 28 26 24 . -
118 69 9 9 28 25 30.5 25 8 3.5 34 34.5 18 21 52 46 28 26 19 29 26 30 
I IC 238 21 18 24 21 12 12 42 31 21 15 43 42.5 8.5 21 25 28 17 30.5 31.5 19 

Notes: I. NCD: net co11conl.111ce-disconl.111ce. 2. \X,S: \\"l.'~l11ed sunu11.11io11 . .1. or~i11.1l r,111ks ,In' listed fir.it for ,1 p.inicip,mt. 4. Mixed: Aggrrg,llt' r.111k\ b.1ml on origi1ul p.11,icip.1111 r,mk~. 
5 All NCD: Aggn•g,ue r,mks deriwd from net conconl,111n··disconl,111ce p.inicip,1111 r,111ks. 6. All \X-S: Aggrq;,llt' r,111k~ b.1ml on we~lnrd swmn.11io11 p.1nicip.1111 r.111ks. 
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Upon f unher examination, the different means that the WS and NO) Ilk!thods deal with tied criteria values 

was identified as a major source of these discrepancies. The NO) method is based on pair-'\\--ise comparison 

of alternatives and produces ranks based on the e.'\.'lent to \\ruch an alternative is preferred over all other 

alternatives (concordance) and the degree to '\\,nich other alternatives 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 alternatives are tied on that criterion, they both are 

a·warded ½ of the criterion weight in the TanPlan implementation of the method, as discussed by Massam 

(1980, 239). In contrast, the WS method produces an overall utility score for each alternative by simply 

summing the products of each standardised criterion score and its corresponding weight and does not make 

any distinction for tied scores. 

When the normalised criterion scores are e.xamined 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 little difference 

in the normalised data scores of many sites. Hence, the importance of the remaining criteria in detennining 

the final WS utility scores was elevated and reflel."ted in the WS rankings. While this problem was most acute 

~ith the Deputy Director of Planning's criteria set, it was encountered to a lesser extent with the Real Estate 

I Developer and the Director of Environment. 

To conclude, it should be noted that the ranks in Table 6.14 suppon Voogd's (1983, 199) observation that 

method effects tend to be more pronounced when higher numbers of criteria are included in the e,.~aluation. 

To illustrate, the Director of Environment and Deputy Director of Planning chose 12 and 11 criteria 

respectively and had ranks that displayed high method-related deviations compared to those associated with 

the CTA ~!ember (5 criteria), Hotel Operator/ Developer (5 criteria), and Business Q\\,ner (6 criteria). For 

the reasons described in the previous paragraph, the Real Estate / Developer (5 criteria) proved to be an 

cxcepuon. 

6.5 Summary 

The aim of this chapter was to evaluate the suitability of candidate sites relative to the subjective interests 

and priorities of the case study participants and, most imponantly, to identify which sites would gamer the 

most suppon if developed for tourist accommodation. This was addressed by applying the participants' 

criteria sets to two groups of candidate sites '\\-ith the majority of the chapter being focused on the pat lxr 
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analysis of a 53 site subset that was developed from the selections discussed in Cbapter 5. Similarities and 

differences between the panicipant's ranking of the candidate sites \\-ere explored in two \\-ays. First, 

aggregate rankings of the sites \\-ere developed using both the Borda and the C.Opeland functions and 

subsequently presented in both tabular and map format. Second, the degree of association be~-een 

participant ranks and bet\\-een participant and aggregate ranking vectors was examined using Spe-arman's 

rank correlation coefficient. 

Despite the differences in panicipant objectives, method choices, and criteria sets, a reasonably strong degree 

of consensus v.-as evident for several candidate sites in the southern ponion of the West Bay District (Figures 

6.13 and 6.14). A similar degree of consensus v.-as apparent with respect to the properties that would be least 

desirable for tourist accommodation. Ho\\--ever, given the uncertainties surrounding the influence of ~!CA 

method choice and criteria v.-eights 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 displa)'ed relatively 

little sensitivity to ,.~arying the MCA method used for their most pref erred 8 to 10 sites and also for a similar 

nwnber of least preferred sites. A similar panem \\-as e"-ident when criteria v.-eight sensiti,.,-ity was examined, 

although in this instance outcomes did varynoticeablywhen criteria such as D2Tour2one and D2Sand v.-ere 

subjected to small changes in their v.-eight in combination with restrictive user-specified data bounds. 

Ho.-.;.-ever, the sites with Borda and C.Opeland ranks bem-een 1 and 9 in Figures 6.13 and 6.14 either displi)ed 

little sensitivity to \'\-eight and method changes or responded v.~th participant ranks that v.-ere more closely 

aligned to the aggregate ranks than the original ranks v.-ere (Le. 11D_31, 11B_67, and 17A_l0 in Table 6.13). 

With the exception of the t\\'O G-jstal Harbour properties v.~ less desirable water frontage (ranks of 2.5 in 

Figure 6.14), this group of sites could be expected to generate relatively little conflict among prcr 

environment, pro-development, or neutral participants as locations for waterfront hotels / resorts that cater 

to international tourists. These sites offer potential tourists nearby anractions of shopping, a sandy 

beachf ront, and other hotels and restaurants along Seven Mile Beach. From an em-ironmental perspective, a 

f unher concentration of tourist accommodation in this area may be preferred over strategies that vvould 

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 fonner sites are already 

zoned for tourism uses and have access to the main roadv.-ay and associated hard services of Seven :Mile 

Beach Road, development could proceed in the short-term "'~thout major capital expenses being incurred. 

Given these considerations and the preference of three panicipants {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 Em-ironment, National Trust Scientist) for, or 
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acknowledged the possibility (Business ~ner) of, promoung a lower-density form of tourut 

accommodation that V1:ould cater to tourists who value access to natural phenomena {e.g. reefs and V1:etlands) 

more than an abundance of nearby human-built attr.1ctions. 1bis type of ecological- or culturally-centred 

tourism could not be located feasibly in the Seven Mile Beach corridor, given the nature of its existing 

development and associated land costs. HoV1.-ever, the properties be~-een C.Onch Point and the Villas 

Papagallo were identified by several participants during the site selection stage as promising candidates for 

lo'\\-er-density fonns of accommodation. These preferences V1.-ere reflected in the moderately high to high 

participant-specific (Business ~ner, CPA 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. Nevenheless, even assuming an appropriate 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 analy;es are conducted to ensure the integrity 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 justifications for investigating the use of MP-SDSS as a mechanism to improve land use 

and, by e.x"tension, tourism planning is a desire to be able to develop compromise or consensus-based 

strategies in a timely manner. 1bis chapter has demonstrated a methodology for incorporating the subjective 

priorities of a diverse participant group into the site evaluation process and producing, in relatively shon 

order, a consensual foundation on vvhich the detailed staging of land conversion for tourist accommodation 

can be based. Some support for this t}pe of flexible, explorato1y; 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 C.Opeland ranks, while the Hpn Regency facilities have 

been e.x"tended 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. 

MoreO\·er, the main contributions are summarised by way of a S}nopsis of the research findings. Directions 

are stated for future rese-arch into the use of ~IP-SDSS for land and tourism-related planning in gener.tl and 

in SIS in particular. 
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Chapter Seven 

CONUUSIONS 

The primary goal of this thesis, as described in Chapter One, \\-"aS to develop and implement a GIS-based 

.ipproach to assist the decision making process for strategic tourism-related land development in SIS. 

Several subsidiary goals ·were also stated in the introduction. In addition to revie\\-ing the contributions of 

the thesis, this chapter provides a S}nopsis of the main arguments and fmdings and identifies directions for 

future research. The first section provides a review of the e.'1:ent to which the thesis objectives are satisfied. 

Ne~"t, the primary methodological and substantive contributions of the thesis are summarised and kno\\-n 

shortcomings v,:ith 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, multi-panicipant 

land de\·eloprnent strategies flow from both the characteristics of these decision problems and the 

limit.itions of commercial GIS. The former are often comple.x, non-routine, and pluralistic 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 \·alidityof its outcomes. While 

commercial GIS do provide imponant capabilities for examining the spatial implications of a given decision 

path, their inadequacies in temi,; of representing the priorities and viewpoints of multiple decision-makers 

.icross multiple criteria has constrained their usefulness in this conte~"t-

Several research objectives that arise from both the generic spatial decision support problem and f mm the 

specific applied task of identifying and evaluating potential tourist sites in SIS gave impetus to this thesis. 

These objectives, as stated in Chapter One, are: 

1. to identify 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; 

3. to develop a methodology, appropriate to the conditions in and needs of SIS, that incorporates 
multi-panicipant and multi-criteria decision support tools into the strategic level of land use and 
tourism planning and that operationalises the land use and tourism planning ne.'CUS; 
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4. to design and develop a prototype MP-SDSS that pennits individuals or groups with diverse 
interests and objectives to construct alternative "scenarios" or development futures for an area. 
with specific emphasis on identif}ing and evaluating candidate locations for tourism 
development; 

5. to apply the prototype MP-SDSS to a tourism planning case study in a Cuibbean SIS with the 
aim of using it to identify consensual sites for staging tourism land use conversions based on 
the site selections and evaluations of a representative and differentiated sample of panicipants; 

6. to conduct a pat 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 satisfied in the following manner. First, several generic decision support needs 

were identified as being intrinsic to strategic land use phoning. These needs include: a) an integrative 

founev:ork that pennits the anal}sis and visualisation of large volwnes of thematically-diverse, and spatially. 

referenced, data, b) flexible 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 

e:-..-peditious 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 infonnation tools that support the decision 

nuking processes of users "'ith diverse interests, computer skills, and planning objectives. 

The need for strategic land use planning is heightened in SIS given the susceptibility of their economic, 

em-ironrnental, and social structures to disturbance through inappropriate development. However, strategic 

pLmning activities are frequently constrained "'ithin SIS by scarce financial, human, technological, and data 

resources and immediate concerns relating to development control Decision support S}Stems intended for 

this come:-..'t, therefore, must be designed "'ith these constraints in mind and must also be targeted at the 

t}pes of planning decisions that can affect land use patterns most significantly: The TaoPlan tool developed 

to facilitate the anal}sis in this thesis was designed, precisely, "'-ith these objectives in mind. 

The second thesis objective focused on the nexus of strategic land use planning and tourism planning in SIS. 

The allocation 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 arises often after development 

has surpassed a critical threshold and local residents begin to see tourism as a comparative threat to their 

quality-of-file rather than a comparative advantage. The intersection between tourism and other activities 

"-"J.S conceptualised in Oiapter Two in the following manner. First, the interdependencies betv.-een tourism 

planning and general land use planning in SIS 't\.-ere described ·with panicular attention directed to the 

localised impacts of tourism-related development and the catal}tic effect that it can have on subsequent land 

conversions. Second, based on the general relationships betv.-een accommodation cype, tourist cype, and 
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tourism impacts, the imponance of locating tourist accommodation appropriately \V3S highlighted. Third, it 

\"\-as suggested that the land use planning S}'Stem pro...,;des a structure for: a) exening some measure of 

control over tourism-related impacts and long-term resource utilisation, b) assessing the trade-offs between 

competing visions and reducing conflict v.-ithin and beyond the sector, and c) integrating tourist planning, 

and hence tourism developrrent, into the broader societal planning effons. The thesis has contributed in 

this regard as there is little discussion in the literature that centralises tourism development in SIS v.;thin the 

general land use planning nexus. 

The third research objective concerned developing a methodology that would meet the decision suppon 

needs of SIS and operationalise the land use and tourism planning ne.'-"l.lS. 1his objective was satisfied in pan 

by articulating the potential roles of a MP-SDSS in three generic multi-participant decision-making conteJi."tS 

common to both tourism 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 tourism planning 

ne:x"l.lS through the multi-participant construction and evaluation of tourism accommodation scenarios. 

The fourth objective centred on designing and programming a protot}pe ~-SDSS that pro...,;des indi...,;duals 

or groups user-friendly capabilities for constructing and evaluating alternative development futures for an 

area of interest. TaoPlan is based on a tight-coupling of selected GIS, MCA, and group management 

functionality. Particular anention v.-as given to the operational details underl}ing the tool's scenario-based 

site selection and MC\ e,-aluation decision aids. The first assistant permits one or more stakeholders to 

identify candidate sites for tourist accommodation based on their o\\-n objectives and selection criteria. The 

second assistant allO'ws several stakeholders to ·work s~aularly or collectively to assess the suitability of these 

potential sites according to their O\\-n preferences and priorities and to also display the e.'\."tent of conflict and 

consensus in these e,-.tluations in map and tabular form.. 1his contribution is especially significant, given the 

inability of commercial GIS to satisfythe needs of MP-SDSS problems. 

In order to fulfil the fifth objective, the protot}pe MP-SDSS was applied to a case study in the West Bay 

District of Grand U}man, B.WJ. A small sample of participants with diverse interests in land use and 

tourism planning issues used a twcHtage process for designating land parcels v.~th the greatest potential for 

multi-participant suppon and evaluating these alternatives according to differentially weighted evaluation 

criteria. Data gathered during the field research were applied pat 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. Ne~"t, both individual and aggregate rankings were produced for the panicipant group and 

used to highlight ·which candidate sites could reasonably represent consensual tourism development options. 
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The sensitivity of the panicipants' ranking to MC.A method and criterion ,·11,eight changes \\--as examined and 

the implications of these analyses to the most favoured group-level sites was discussed. The contributions 

derived from this aspect of the thesis are revealing in regards to the MCA literature as they deal ·with a 

substantially larger comparison/ decision set than most other research. Moreover, they suggest that the 

approach advocated in thesis is indeed feasible to operationalise in developing a mid- to long-range strategic 

development plan. 

The final research objective centres on assessing the appropriateness of the methodologies used in the thesis 

and the design of the protot)pe MP-SDSS design in light of the case study findings. The contributions 

noted abm·e, along \\~th possible extensions and improvements to them are discussed in the follo\\-mg two 

St."CUOns. 

7.2 Research C.Ontributions 

In satisf)mg the above objectives, the thesis has made a number of conceptual, methodological and 

substantive contributions, noted but not expanded upon in the previous section. An important conceptual 

contribution that the thesis makes concerns the linkages that were established between t)pes of decision 

making processes, land use planning issues, and decision support requirements. More specifically, the need 

for multi-panicipant spatial decision support tools that support strategic land resources management was 

justified by relating the characteristics of these decision problems and conte~"tS 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 bet"'-een inf onnation 

processing and land resource management. 

To date, the application of spatial infonnation technology to land-related issues in developing countries has 

been confined almost exclusj\•ely to data processing functions, such as maintaining cadastral or land parcel 

records and hard copy map generation. 1his obsentation applies to a lesser degree in many GIS installations 

in de,·eloped nations as \\-ell. The single user perspective inherent to commercial GIS is not problematic 

v.nen these systems are confined to the "value-free" operational tasks, hov.,-ever it proves to be a significant 

constr,um v.nen poorly-structured, 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 shov.n a way forward to overcome, possibly, several other barriers to using spatial information 

technology explicitly to assist strategic-level decision making. First, the protot}pe decision support tooi 

TanPlan, that was developed to facilitate the thesis research represents one of a relam·ely few examples of 
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MC\. procedures tightly coupled with an easy-teruse GIS fr.unev.urk. 1bis allows expen and non-expen 

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 promnit}J, 

and to visualise the results in map and tabular fonn 

Second, no commercial GIS product currently available suppons multi-panicipant decision making to any 

meaningful degree despite the need for these capabilities when dealing v.-ith complex and multi-dimensional 

decision problems. The few e.xamples found in the literature of linking commercial GIS and MCA products 

Q"ankowski et al, 1997) or adding custom programmed MCA routines to e..xpensive general-pwpose GIS (e.g 

the use of ARC/fNrO by Lin et al, 1997 and Cirver 1991) either do not provide the same complement of 

multi-panicipant facilities or are less appropriate for the SIS context due to the financial and human resource 

demands inherent to these S}Stems. Hence, the scenarierbased, multi-panicipant suppon that TaoPlan 

prmides represents a significant contribution to the GIS literature and its potential application to land 

resource decision problem;. 

Third, TanPlan demonstrates that multi-panicipant suppon based on an integration of GIS and MCA can 

be pro,.ided in a f rarnev.urk that is sufficiently flexible to accommodate the diversity of objectives, skills, 

problem-solving approaches, and decision conte.x-cs (e.g. adversarial versus consensual, homogeneous group 

versus heterogeneous groups, etc.) that are characteristic to strategic decision making processes. These 

decision suppon capabilities are pro,.ided in a manner that recognises explicitly through multiple, and often 

redundant, pathwa}S to required functionality. In pan, this is an issue of user-interface design. More 

sigri..i.ficantly, the MC\ assistant provides panicipants \"\,ith multiple methods to accomplish a given task such 

as establishing criteria weights (e.g. seven point method versus pair-wise comparison) or combining criterion 

scores and v.-eights to produce rankings (e.g. WS, NCD, and subtractive swnmation method). Few examples 

can be found in the literature of spatial decision suppon tools \"\,ith these characteristics. 

Founh, the thesis fills a void in the GIS literature by demonstrating one of several proposed methods for 

integrating a :MP-SDSS, such as TaoPlan, into the process of strategic land use planning. The case study 

illustrates how a planner, charged both with crafting mid- to long-range strategic plans and applying 

development allo""-ances in accordance v.ith these plans, could use this approach to solicit input from 

stakeholders v.ith diverse and even conflicting interests while ensuring their anon)mity. Face-terface group 

problem structuring is also supponed v.ithin the T aoPlan design, although this capability was not utilised in 

the case studr for the reasons discussed in Otapters T v.u and Three. In either t)pe of decision conte..xt, the 

tool alhws the output of individual site selection or evaluation scenarios to be coalesced and measures of 

group-v.ide consensus (or conflict) to be calculated and displa)ro in map and tabular fonn 
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Fifth, few examples of GIS use can be found in the tourism literature, panicularly with respect to tourism 

planning in SIS. 1bis may be due in part to the composite nature of the sector, the lack of organisational 

and functional linkages within government departments and ministries, and planning effons 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. 1bis represents more, however, than simply 

finding 'mother 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, }t!t structured, method for identifying a set of 

tourist accorri.rnodation sites that, at least, have the potential to minimise the .lillOunt of conflict ""-ithin a 

diverse participant group. These results can then be subjected to rigorous sensitivity anal1~is as 

demonstrated in the case study. While these capabilities are particularly important in SIS tourism 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. 

Si.'--th, in contrast to most other examples of linked or integrated GIS and MO\ functionality, the design of 

TaaPlan's site selection and evaluation components uses land parcels as its fundamental unit of spatial data. 

While this approach cm require more development alternatives to be considered, it cm offer several 

.idvJ.ntages over methodologies that rely on more aggregate data. These advantages include: a) e:,,,."Plicit 

.icknO'wledgement of the fragmented and interdependent nature of land o""nership and land use activities, b) 

potential .iccess 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) lever.iging existing 

spatial data investments by providing a new end-user community for e>."PCnsive cadastral databases. 

Dcmonstr.iting that GIS and MCA functionality can be applied successfully in an integrated framev.-ork to 

compar.itively large numbers of alternatives represents another significant contribution of this research as it 

.iddresses 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 appl1ing MO\ 

methods to the more frequently-occurring site-by-site evaluation proble~ in addition to the more 

conventional approach of evaluating considerably fewer aggregated plans. 

A related contribution concerns the sensitivity anal1~is 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 panicipants' choices concerning MO\ method, criteria weighting 

procedures, and criteria choices. This represents a particularly significant contribution to the GIS and MCA 
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literature as it illustrates the feasibility of integrating multiple MCA methods vvit.h.in a spatial information 

frame'\\.urk and applying this functionality to large numbers of decision alternatives. 

Collectively, these contributions suggest that a tool like TaoPlan potentially has an imponant role in strategic 

planning in SIS. Ho'\\.-ever, 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 "'nere the parcel fabric is dense. Removing 

the boundaries between parcels of the same ranking class ·would aid this situation as could eff ons to hide 

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 T aoPlan that '\\.-as highlighted in Oiapter Si.x is the need for a more complete and 

sophisticated complement of functional fonm for criteria nonnalisation. Further, additional refinement of 

the user interface in the TaoPlan tool is required to provide more guidance to users '\\.no are unfamiliar with 

the procedures embedded in the tool This limitation is especially relevant in te~ of establishing data 

ranges for the criterion normalisation process and for intetpreting the outputs of sensitivity anal:ysis 

procedures. Ar a more general level, the need for additional user guidance reduces some'\\.nat the potential 

for using the tool in the absence of a technically skilled mcxierator. 

In addition, the multi-panicipant procedures embedded in TanPlan for site selection and evaluation are 

limited purposely to a maximum of ten panicipants (i.e. individuals or group representatives) within a given 

sccnano. This is an acceptable limitation for many strategic decision making contexts, but it is not 

.1.ppropriate for situations where this comparatively small number of representative panicipants or coalitions 

cannot be identified easil): Hence, an interesting and insightful extension of the research presented in the 

thesis would be to apply the tool to a problem conte:x"t in \11,nich there are fewer choice alternatives and 

relatively more evaluators than the seven used in the current research. This would also allow greater 

mention to be paid to the d)namics of the use of the tool. such as group settings, unguided use and guided 

or moderated use. 

Finally, although TaoPlan makes use of property-level data, its lack of basic spatial data processmg 

capabilities do not allow panicipams to create "new choice alternatives by either severing or amalgamating 

parcels. Although data processing should not be the focus of multi-panicipant strategic decision making, it 

is clear that the parcel fabric does not necessarily remain static over time as land OV1,,nership and activities 

change. The need for these capabilities '\\.-as noted in the case study by several panicipants '\\.no 'W.lllted to 

either assemble several small beachfront parcels to create a site for a large resort (Business ~ner, Hotel 

Operator / Developer) or subdivide a large parcel into portions with developable and protected status 

(N'ational 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 spatial decision 

support, SIS tourism planning, and land use planning in general and identified some areas for future work 

f·fowever, f unher eff ons are required in a nwnber of areas to e.'\."tend 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 G)man Islands are much less restrictive than is cypical in most SIS. For this reason, it 

is desirable for the approach developed in the thesis to be subjected to additional field analysis in other SIS 

contex-rs, "-1lere 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 conte.xt such as the Ct)man Islands 

National Trust) and to compare the usefulness of the m!thodology in situations where inter-personal 

communication between participants is allovved. Ftinher, the case study research was purposely generalised 

in some respects. As mentioned in the previous section, panicipants \\--ere restricted from assembling or 

severing land parcels as needed. Moreover, they were required to identify and evaluate tourism sites without 

being able to differentiate bern-een the suitability of these sites for different t)pes of accommodation cypes. 

It is not problematic from a technical perspective to address the need for minimal capabilities for spatial data 

editing in a MP-SDSS, ho'1.-ever this functionalit)• should be packaged carefully to ensure that the focus of 

the T aaPlan tool continues to be on decision support, rather than data processing. The issue of evaluating 

site suitability for several related uses, such as different t)pes of tourist accommodation, has potential as an 

area of future rese-arch activicy·. For example, Arentze et al (1996a) describe a site selection methodology 

"-here desired site characteristics for a given land use are assembled as profiles and are used as the basis for 

.illocating land to competing different uses. Similarly, Ga)ton and Waters (1999) describe a spatial decision 

support tool that uses case-based reasoning to help decision makers to resolve new decision problems by 

retrieving and relating non-quantifiable information from similar problems in the past. By combining 

methodologies such as these \\ithin a MP-SDSS, the capability of such a tool for examining conflict in 

p.uticipants' assessments of the suitabilicy· 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 funher attention is that of actually implementing a :MP-SDSS in a SIS 

"ith the knowledge that the tool "-'ill be used in the strategic land use planning process. Although a 

significant body of research has been constructed concerning 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 
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often limited and hum.m 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 '\\--ho 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 shoncoming of 

spatial infonnation systems like TanPlan as decision making aids is their reliance on Boolean logic for 

constructing both anribute- and distance-based queries. Incorporating fuzzy set operators in the site 

selection process and in the procedures for deriving spatially-based evaluation criteria would allow 

participants to recognise the inherent imprecision of many phenomena (e.g. "Wetland boundaries) and 

cognitive constructs (e.g. "ne-.u-", "far", small, "large") in their decision making (Stefanakis et al, 1999; 

Molenaar, 1998; Burrough, 1996; Wang and Hall, 1996). 

Fin.illy, this thesis has asserted that the particular historical, geographic, political and economic conte>.."t.S of 

many SIS make their land and societies especially vulnerable to uncoordinated and organic panerns 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 necessarily consensual land use change, it is hoped that the research presented here can 

play some small role. Further rese-arch in this area and those suggested above ~ill provide a cle-arer 

undemanding of how fonnal decision support methods can assist in the construction of broadly-considered 

and "~dely-supponed strategies for utilisation of their scarce land resources. 
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