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ABSTRACT 

This dissertation provides a grounded examination of an evolving 

geographic information systems (GIS) discourse to examine how it affects 

decision-making processes in the context of resource management and urban 

planning issues, and whether the use of GIS is empowering or marginalizing for 

social groups involved in these processes. By using Foucault's genealogical and 

critical approaches to study discourse, GIS discourse is reconstructed. From the 

genealog}' approach four discontinuities, the role of positivism, the social 

construction of GIS technology', the role of GIS manufacturers and vendors, and 

the institutionalization of GIS are examined to show how they have shaped the 

discourse. The critical approach uncovers how GIS discourse limits participation 

in decision-making processes through three systems of exclusions: prohibition, 

rejection and will to truth. These systems of exclusion legitimate particular 

knowledge, values and views that can be readily incorporated into a GIS. 

Typically it is the knowledge, values and views held by more dominant social 

groups that are privileged by GIS discourse, since they can be expressed in terms 

that are readily digitizable with no distortion in meaning. Hence, decisions 

based on the use of GIS tend to empower these groups because outcomes are in 

line with their interests. 

Using the Riparian Habitat Protection Ordinance and the Comprehensive 

Plan from Pima County, Arizona as case studies, this dissertation shows how GIS 
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discourse systematically marginalizes weaker social groups. GIS discourse 

establishes the boundaries of the debates by shaping the way in which these 

issues were framed, dictating the data to use and the criteria to evaluate the data, 

and legitimating the participation of certain social groups. In both case studies 

social groups who argued from outside these boundaries were marginalized. An 

examination of power relations among actors reveals which actors can exercise 

power through decision-making, and that GIS discourse attempts to conceal 

moments when conscious decisions are made regarding the use of GIS. These 

moments are opportunities for contestations to occur, but since GIS discourse 

attempts to conceal them through systems of exclusion, the use of GIS appears to 

be natural. GIS discourse is also articulated and reinforced through its 

intersection with local political and economic discourses. 
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CHAPTER 1: INTRODUCTION 

"Have you used it yet?" I enquired. 
" I t  h a s  n e v e r  b e e n  s p r e a d  o u t ,  y e t , "  s a i d  M e i n  H e r r ,  

"the farmers objected: they said it zcould cover the whole country 
and shut out the sunlight! So roe noxv use the country itself 

as its oxen map, and I assure you it does nearly as well." 

Reductio ad absurdum of a map at the scale 1:1— Lewis Carroll 

1.1 Background 

The map is a primary form of communication for geographers. But as the 

introductory quotation implies, geographers must necessarily reduce and 

exclude information about the world in order for a map to be useful. Indeed, 

maps, as all models, are abstractions of reality. Mapmakers are charged with the 

daunting task of deciding what information to include on a map and, by 

extension, exclude from a map. The product of this decision-making process tells 

us as much about the mapmaker and his/her reality, as it does about the area 

mapped (Harley 1989). The exponentially growing amount of data available to 

convey a message, complicates the cartographic process, as the mapmaker must 

sift through and select from it all, decide upon and compute classes., choose a 

projection and perform a variety of other data manipulations. Then the 
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mapmaker must decide what information to display and how best to display this 

information. Conscious and thoughtful decisions need to be made in terms of 

color, symbols, line thickness, text, and so forth to get the message across 

(Monmonier 1991). Each step of this procedure - data selection, manipulation 

and presentation - involves a cognitive decision-making process, which leads to 

the question of what impact would automation have on the cartographic 

process? 

With default settings built into cartographic software and other hidden 

algorithms, much of the mapmaking process is now no longer the province of 

individual effort, but rather a function of concealed corporate effort. The 

selection of color, line thickness and projection can be accomplished with the 

click of a button. As a result decisions become easier to implement. Moreover, 

computers can also facilitate the storage, retrieval and manipulation of data to 

expedite the productions of maps. These computer systems used to make maps 

are called geographic information systems (GIS) and may be broadly defined as a 

computer based system used for storing, manipulating, analyzing and displaying 

spatially referenced data (Demers 1997). In addition to the hardware and 

software, some definitions of GIS also include data, people and applications 

(Chrisman 1997a). 
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Unbeknownst to most citizens, the use of GIS has become ubiquitous in 

our society. Seemingly unrelated events as using public transportation or 

receiving junk mail are most likely designed and facilitated by GIS. GIS is 

commonly used to plan the routes for buses or to identify your zip code as a 

target for advertisements. Indeed, GIS is used for a wide range of tasks 

including decision-making in natural resource management, urban planning and 

marketing. Furthermore, an increasing number of public agencies, private firms 

and university departments are adopting GIS to aid in the operations of daily 

business. Hence, GIS is being used for an increasing number of applications, and 

as the use of GIS becomes routiruzed in these organizations, the technology itself 

is fading into the background. In the words of Veregin (1995), "the most 

profound technologies are those that are so ubiquitous and commonplace that 

they are accepted as somehow indispensable" (p. 91). But what are some 

implications of the increasing use of GIS by agencies, firms and departments, 

taking it for granted and viewing it as indispensable? 

As the use of GIS becomes increasingly taken for granted, so too are the 

processes and criteria used to determine what data, information and knowledge 

are to be included or excluded, not only in the creation of a map, but also in the 

larger context of a decision-making process. Often it is the case that once these 

data, information and knowledge are excluded, they are forgotten. A criterion 
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commonly used for the inclusion of data is that they must be "GIS-able". In 

other words, data must be able to be converted into digital form. Though this 

criterion appears seemingly straightforward, natural and logical, it does have 

implications for how the world is perceived and represented within a CIS. A 

CIS-constructed world is increasingly taken for granted as the "true" way of 

seeing the world by GIS users. But the representation of the world through a GIS 

is only one way to conceptualize reality. For example, a person can view a 

landscape without necessarily reducing it to various data layers such as land-

tenure, precipitation, soil type and so forth. Indeed, a landscape is greater than 

the sum of its parts. Scholars and GIS users should keep in mind that there are 

other ways of viewing reality when exploring the issues of a GIS-constructed 

world. Furthermore, there is the need to start examining ramifications of 

imposing such a world on decision-making processes, by asking questions such 

as, whose criterion is it and what are the implications of imposing such 

constraints on the data? 

It is only recently that geographers have begun to ask these questions of 

GIS, although they have asked them of maps and land information systems for 

years (Portner and Niemann 1983; Dueker 1987). Organizations such as the 

National Center for Geographic Information and Analysis (NCGIA) and the 

University Consortium for Geographic Information Science (UCGIS) have 
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specific research agendas designed to examine the implications of using GIS. 

These research priorities are framed from a social theoretical perspective in 

which geographers examine the use of GIS to gain a better understanding of how 

and why GIS constructs the world in a particular way. A key hypothesis arising 

from the use of GIS for decision-making is that through the exclusion of data, 

information and knowledge, GIS systematically favors certain social groups over 

others (Aitken and Michel 1995). That is, GIS tends to produce outcomes which 

favor dominant social groups. As a result some social groups are empowered bv 

the use of GIS, while others are marginalized. 

The empowerment and marginalization of social groups are largely a 

function of how GIS influences the decision-making process. As more and more 

decisions are being based on the outputs of GIS, the use of GIS in the decision

making process takes on the appearance of being a natural or "logical" part of 

the process, especially to those who use the technology. The ways in which GIS 

is employed for decision-making arises from GIS discourse. Generally speaking, 

discourse is a set of social practices which actors use to conceptualize and 

operationalize the world (Gregory 1994). GIS discourse then, may be thought of 

as a set of GIS practices (e.g. digitizing maps, conducting spatial analysis 

operations, etc.) through which we perceive and construct the world. Clearlv 

though there is more than one way of perceiving the world, but as we shall see. 



17 

GIS discourse privileges certain perceptions and discounts others. Hence, 

empowerment issues are intimately connected to GIS discourse. 

1.2 Objectives 

This dissertation examines some of the social implications of using GIS 

technology in decision-making processes. In particular, emphases are placed on 

GIS discourse, how it influences the decision-making process, and how the use of 

GIS affects public participation. More importantly this research provides a 

grounded examination of the production and maintenance of a dominant 

discourse in the making. 

Specifically, the objectives of this dissertation research are: 

1) to reconstruct GIS discourse by examining the events, forces and people who 

are instrumental in shaping the discourse; and 

2) to examine how GIS discourse affects social groups engaged in a decision

making process using GIS, by examining two case studies in Pima County, 

AZ, namely, the Riparian Habitat Ordinance (1995) and the Comprehensive 

Plan (1992). 
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1.3 Relevance to Geography 

Geography is a multifaceted discipline comprising an eclectic assortment 

of teaching and research interests. Its attempt to bridge the gap between the 

natural and social sciences has led to internal debates over what constitutes 

geographic research. For example, during the late 1930s to the early 1950s the 

debate over whether geographic research should be nomothetic or idiographic 

caught the attention of many geographers. Hartshome (1939) argued that 

geographic research should be descriptive (idiographic) in nature, searching for 

the unique and the particular, while Schaefer (1953) disagreed, claiming 

geographic research needs to search for laws (nomothetic). In addition to 

internal pressures, geographers have also been "paranoid" of research conducted 

in other disciplines that borders or parallels closely to scholarly investigations 

undertaken in geography (Abler 1987). While Abler called on geographers to 

stop their "incessant whining" and present a united front to the rest of academia, 

GIS has undoubtedly stirred up old debates over geographic research (e.g. 

Openshaw 1991; Taylor and Overton 1991) and starting new ones over whether 

GIS is a science or tool (Wright ef al. 1997; Pickles 1997). 

While such debates flourish, there is no denying that GIS is the fastest 

growing sub-field of geography. Goodchild and Janelle (1988) reported that in 

1984 the cartography specialty group (SG) of the Association of American 
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Geographers (AAG) was the second largest SG with 483 members. At the time 

there was no GIS SG. In 1990 the GIS SG was formed and by 1993 it had become 

the third largest SG with 385 members; cartography was still second with 497 

members (Gober et al. 1996). In addition, of the 378 geography departments 

surv'eyed by the AAG in 1996,17% reported that they would be looking to fill a 

GIS faculty position by the year 2000 (Gober et al. 1996). By 1995 the GIS SG had 

grown to 1,185 members making it the largest SG of the AAG; cartography had 

fallen to third with 615 members (Association of American Geographers 1995). 

Moreover, 170 geography departments listed GIS as a program specialty (out of 

409 geography departments). By 1997 this figure had increased 22% to 207 

departments (Association of American Geographers 1997). There were also 1,349 

GIS SG members. This explosive growth in GIS programs and SG membership is 

largely attributed to the demand from public and private sector firms needing 

people with GIS experience and the proliferation of the personal computer. 

While GIS is one of the most widespread program specialties in geography, it is 

important to note that GIS is also used by scholars in a host of other disciplines 

including anthropology, geology and soil sciences, to name but a few. In their 

use of GIS, these researchers borrow concepts and theories developed and 

refined by geographers. 

The attention GIS has been receiving both within and outside geographv 

begs the questions finally asked by Pickles (1997), "How did it take the field of 
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GIS thirty years to ask fundamental questions about its own practice and 

intellectual and practical commitments?" (p. 367). As critiques and criticisms 

mount against GIS, it is important that geographers assume the lead role in 

answering Pickles' question by conducting investigations that explore the 

impacts of GIS and GIS discourse on academic research, the discipline of 

geography, and society as a whole. The very term 'discipline' implies that there 

is some gate-keeping function to be performed by geographers in order to limit 

and to define those activities that constitute geography. In the words of 

Foucault, "[DJisciplines constitute a system of control in the production of 

discourse, fixing its limits through the action of an identity taking the form of a 

permanent reactivation of rules" (1972 224). In other words, geography and 

geographers play an integral part in shaping, reinforcing and reconstituting GIS 

discourse, through their development and applications of the technology. 

Geography may be defined in part by the research conducted by its 

members. As discussed in Chapter 3, GIS has clearly led to fundamental shifts in 

teaching and research agendas within geography. Foucault states, "[D]isciplines 

are defined by groups of objects, methods, their corpus of propositions 

considered to be true, the interplay of rules and definitions, of techniques and 

tools" (1972 222). Too often geographic research pays attention to the 

applications and technological aspects of GIS (cf. GIS World, International journal 

of Geographic Information Systems) and not enough to the social implications. 
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Through this research I am adding my voice to those who are focusing on the 

social implications of the use of GIS. More specifically, I critically examine the 

impacts of an evolving GIS discourse - a discourse that has been instrumental as 

the technology evolved in shaping geographic research. 

1.4 Dissertation Outline 

The dissertation is structured as follows. In Chapter 2,1 present a critical 

evaluation of the literature pertinent to this dissertation. 1 begin by discussing 

maps and how they reflect the power relations of the society in which they are 

produced. I question whether GIS has continued this tradition by presenting a 

brief history of GIS technology, followed by a discussion on the literature on the 

social implications of using GIS. Next, I review literature on the social 

construction of technology. Then, focusing on the literature on discourse, I 

examine how scholars such as Michel Foucault and Richard Brown have 

analyzed discourse and power to understand power relations in society. 1 

expand this discussion to encompass empowerment issues. Empowerment 

literature is reviewed next in the context of defining empowerment and the 

methods used to measure it. With empowerment examined in the context of 

outcomes from decisions, I then turn to literature on the decision-making 

process. Finally, I present the methodology used in this dissertation. In Chapter 

3 1 reconstruct GIS discourse using the genealogy and critical approaches 
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described by Foucault (1972) and apply the criteria offered by Brown (1993) to 

examine the dominance of GIS discourse. 

I introduce the case studies used in the dissertation research in Chapter 4. 

These case studies are the Pima County Riparian Habitat Ordinance and the 

Pima County Comprehensive Plan. I begin by presenting a physical, social and 

political geography of Pima County. Next, I describe the case studies in terms of 

their evolution, how the county government framed the issues of each, how the 

county staff used GIS, and how the public was involved in the resolution of each 

issue. 

Chapter 5 critically examines the case studies and GIS discourse to 

provide examples of how empowerment and discourse are intimately related. 

By reconstructing the decision-making process and investigating how GIS 

influenced this process, the power relations among the actors involved are 

identified and examined. These power relations are examined drawing on the 

Lukes', and Olsen and Marger's studies on power and by using Waterstone's 

institutional levels and power rules within the decision-making process. Finally 

Arnstein's ladder of citizen participation is used in determining whether the use 

of GIS is empowering or marginalizing for the social groups identified in the two 

case studies. 

Lastly, in Chapter 6 I speculate on what the future may hold for GIS 

technology and discourse, by examining the issues of data, access and 
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institutionalization. Next I address the institutional responses to issues 

concerning empowerment that have been raised by leading GIS academic 

organization. A normative position is adopted in this examination in providing 

suggestions of how GIS should be used by government agencies if public 

participation is to be meaningful in decision-making. Future research priorities 

are then identified. Finally, contributions of this research are presented and 

conclusions are drawn in the last section of Chapter 6. 



CHAPTER 2: LITERATURE REVIEW AND METHODOLOGY 

2.1 Introduction 

The use of GIS in the decision-making process is a complex subject. It 

encompasses and simultaneously integrates many diverse themes. Literature 

that investigates GIS and empowerment issues is scarce, and as such, several 

topics need to be examined to provide a broader picture of how GIS is used in 

the decision-making process. This chapter examines previous studies to place 

this dissertation research in context, and provides the methodology used in this 

dissertation. Topics addressed in this chapter include: the constructing of maps 

a history of GIS; the social implications of using GIS; the social construction og 

GIS technology; the role of discourse; empowerment; and decision making. 

Finally, the methodology used to fulfil the objectives listed in Chapter 1 is 

presented. 

2.2 Reading Betzveen the Contours 

Maps are invaluable tools. Whether it is getting from point A to point B, 

or finding the location of a store, we have come to rely increasingly on maps in 

our everyday lives. We live in a society which not only takes maps for granted, 

but also assumes that the information contained within a map is true, objective 

and accurate (Edney 1996). During the last ten years several geographers have 



begun to question such assumptions and explore their implications (cf. Harley 

1988,1989,1990; Edney 1993,1996; MacEachren 1995; Wood 1992a, 1992b; King 

1996). A review of the literature reveals two recurring and related research 

goals. The first objective of these researchers was to "de-naturalise the map, to... 

break through the shell of objectivity with which our culture has surrounded the 

map in order to expose and then to study the map for what it is: a human 

practice" (Edney 1996 188). The second aim of these investigations was to 

"search for the social forces that have structured cartography and to locate the 

presence of power - and its effects- in all map knowledge" (Harley 1989 2). 

In order to accomplish the first objective several researchers have drawn 

largely on the work of Jacques Derrida (1967) by advocating the use of 

deconstruction (Harley 1989; Belyea 1992). This approach seeks to uncover the 

foundational authority (e.g. objectivity) upon which truth claims are made (King 

1996) and challenges the assumptions of a map's autonomy as a form of 

representation (Harley 1988). In deconstructing maps, scholars have uncovered 

the roles of science and positivism, upon which the authority and power of a 

map are based. These roles according to Harley (1989) helped to guide the 

cartographic process. He states, "by the application of science, ever more precise 

representations of reality can be created. The primary effect of scientific rules 

was to create a standard - a successful version of normal science - that enabled 

cartographers to build a wall around their citadel of 'truth'" (p. 2). But within 
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this citadel, constructed according to the values of science, lie suppressed 

another set of values such as politics, religion and class. 

Maps are ineluctably products of cultural and social systems (Wood 

1992a; MacEachren 1995). Yet these systems are concealed beneath the map's 

geometry and suppressed by scientific rules. Maps both hide and deny their 

social dimensions, while simultaneously legitimizing the foundational 

authorities of science and positivism (Edney 1993). Through his examination of 

cartography in early modem Europe, Harley (1988) claimed that maps conceal 

their social dimensions (i.e. politics, religion and class) through 'silence'. The 

silence, to which he refers, is contributed to by agents consciously making 

decisions throughout the mapmaking process. "Silences arise from deliberate 

policies of secrecy and censorship, as well as those rooted in often hidden 

procedures of rules" (Harley 1988 58). To illustrate 'silence', Edney (1993) 

provides an example from British-India, in which cartographers included 

Christian places of worship on maps of India, but not Islamic, Hindu or Sikh. In 

a colony that was predominantly non-Christian, these silences served to 

underscore and reinforce British power and culture values (e.g. religion). 

For Harley, Edney and their colleagues, these silences are more than the 

absence of something on a map. They view 'silences' as conscious human 

decisions, which merit equal investigation as that which is presence. An 



examination of silences may often reveal as much as they conceal. According to 

Harley (1988), "silence involves seeing cartography as a form of knowledge and 

that knowledge as discourse" (p. 58). Seen in this light, Edney (1996) expands on 

Harley's thoughts in stating, "maps should be interpreted as socially constructed 

perspectives on the world, rather than neutral or value free representations" (p. 

188). That is, the knowledge contained within a map is socially constructed and 

is a product of the society which generates it. This knowledge shapes the wav a 

society perceives the world. 

Hence mapmaking is inherently ideological. The facts and information 

purported by a map often serve a larger purpose and are not separate from 

power relations in society (Edney 1993). In addressing the second objective of 

searching for the social forces and locating the presence of power within a map, 

Belyea (1993), King (1996) and Delano Smith (1996) have used Foucault's (1972) 

work on power and discourse. Maps are artifacts of discourse, which serve to 

reinforce power relations created by dominant discourses (Delano Smith 1996). 

King (1996) states, "They [maps] confer the status of truth and accuracy on the 

knowledge contained within - a knowledge belonging to a particular segment of 

society - and in doing so reinforce existing power relationships" (p. 175). For 

example, in exploring maps. King (1996) notes that with Islamic maps, the South 

is at the top of the map, not the North as is the case with most maps produced by 

predominantly Judeo-Christian cultures. In providing another example. King 
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asserts that the creation of the prime meridian running through Greenwich, 

England served to reinforce British colonial power. "Maps", King (1996) states, 

"can be organized according to almost any principle of order. They offer an 

instant picture of an objective reality rather than an expression of ideology" 

(p.20). 

Maps also provide classic examples of the dialectical relationship between 

"power and knowledge, and are always caught up in wider political contexts" 

(Harley 19901-2). To illustrate, Harley (1990) provides 21 ethnically offensive 

place names on U.S. Geological Survey maps. In naming places, mapmakers 

were "collecting culture... to map a name was to give its prejudice an 

anonymous legibility. To publish the name was not only to make it permanent, 

but also to give it authority, legitimacy... and to reinforce a particular 'natural' 

order" (Harley 1990 2). For Harley then, the cartographic process is an exercise 

of power, which legitimates knowledge embodied by the map. 

Denis Wood (1992a, 1992b, 1993), Mark Monmonier (1991) and Alan 

MacEachren (1994,1995) have contributed several well-known works addressing 

"how maps work". Wood (1992b) claims that all maps wear masks, which serve 

as "definitions and smoothly elaborated misconceptions", designed to conceal 

"their sources of power" (p. 67). He states that maps work through three 

processes, subjugation, intimidation and legitimation. "Maps engage in the 

subjugation of the world, in the intimidation of its habitants, in the legitimizing 
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of the status quo... and those who would contest it. In the ceaseless contest 

between those forces struggling to reproduce society in which they are 

dominant, and those forces struggling to transform it, the power of maps is 

significant" (Wood 1992b 67) (italics in original text). 

Like Harley, Wood is interested in exploring cartographic processes and 

how they are manipulated to tell a particular tale. His well-known book. Vie 

Power of Maps (1992a) provides a detailed account of how mapmakers represent a 

socially constructed world on paper through the inclusion of their biases and 

discusses the hidden statements maps make about the world. Such statements 

include, authority and power over the weak or the 'other', the privileging of one 

reality over others, and the dissemination of selective knowledge and 

information. 

Monmonier (1991), states that "not only is it easy to lie with maps, it's 

essential... To avoid hiding critical information in a fog of detail, the map must 

offer a selective, incomplete view of reality" (p. 1). His well-known book Hoiv to 

Lie with Maps is less theoretical than previous works cited, but unlike these other 

works (save Wood 1992a and MacEachren 1995), he explicitly examines many 

"tricks of the cartographic trade". It is through the use of lines, symbols and 

colors that maps put on masks and spread lies. 

Finally, while the production of maps through traditional manual 

cartographic techniques is increasingly being replaced by GIS, many of the issues 



discussed above still hold true for GIS produced maps. Harley (1989) notes for 

example, "one of the effects of accelerated technological change - as manifested 

in digital cartography and GIS - has been to strengthen its positivist's 

assumptions and it has bred a new arrogance in geography about its supposed 

values as a mode of access to reality" (p. 2). But how and why has GIS 

strengthened positivist assumptions? What are the implications of this 

'strengthening' and how are they manifested? Is GIS simply an automated 

extension of cartography, or is it and its role part of something much larger? To 

provide a background on GIS, 1 now turn to the development and evolution of 

GIS. 

2.3 A History of GIS 

Antecedents of GIS such as cartography and mapping can be traced back 

for hundreds of years (Delano Smith 1996). But GIS is a relatively young field -

barely 30 years old. However, within those 30 years or so, GIS has made a 

notable impact on society, arguably reinforcing and strengthening those impacts 

made by its forerunner of cartography. One of the more recent and significant 

antecedents to GIS was Ian McHarg's (1969) work on map overlay techniques, 

which demonstrated how geographical data could be separated into "layers" and 

displayed in various configurations. The work he presented in Desigti nnth 

Nature (1969) illustrated how data could be manually transposed onto mylar 



sheets (a precursor to the idea of GIS data layers) and then overlaid on one 

another to perform rudimentary analyses. His techniques were widely accepted 

by the landscape architecture and planning communities, who in turn were 

instrumental in the early developments of GIS (Steinitz et al. 1976). 

Since its development in the late 1960's GIS has grown from an esoteric 

technology to a multi-billion dollar a year industry with thousands of users 

(Coppock and Rhind 1991). With a phenomenal growth rate over the last 30 

years, it is only recently that researchers have stopped to take Pickles (1997) to 

task in answering his question in Chapter 1, by looking back at past events to 

document and construct a history of GIS (Foresman 1997). This section examines 

key agencies, events and people who were involved in the development of GIS 

by focusing on three areas, government, academia and the private sector. 

It is generally accepted by those involved in the GIS community that the 

first GIS (Canada Geographic Information Systems (CGIS)) was created in 

Canada in the late 1960s for the initial purpose of mapping arable land 

(Tomlinson 1988). The Canada Land Inventory agency (CLI) was created in 1962 

by the federal government, and was charged with mapping Canada's land 

capabilities for agriculture and forestry, and later expanded to include wildlife 

and recreation (Tomlinson 1997). Although data collection had begun in the 

early 1960s for the project, it was not until the late 1960s with the increasing 

availability of the computer, that CLI's attention on the project turned to entering 
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thousands of paper records into a computer database. Work also began on using 

computers to create and display maps and link information from the database to 

maps. From Toncilinson's perspective GIS would not have been possible without 

the computer (Tomlinson 1997). 

Tomlinson, who is credited with coining the term "Geographic 

Information Systems", was a key plaver in developing the CGIS. He was from 

the private sector and sought other private firms to join him in developing a GIS 

for the Canadian Government - only IBM did (Tomlinson 1997). By 1968 

Tomlinson and IBM had developed an operational GIS with 15 commands and 

by 1969 the first maps were being produced. Tomlinson went on to develop a 

more sophisticated GIS called SPANS, which he eventually sold to the federal 

government to replace CGIS in 1989 (Foresman 1997). 

In Great Britain and the U.S., the federal and state governments were also 

the first groups to realize the importance of having an automated system that 

linked property information such as parcel size, zoning and ownership to 

taxation records. In the early 1970s, the Experimental Cartographic Unit (ECU) 

and the Ministry of Local Housing and Government, were the leading agencies 

in the evolution of GIS in the United Kingdom (Rhind 1997). They developed a 

GIS called Geographic Information Mapping and Manipulation System 

(GIMMS), which was initially used for tracking land ownership and parcel 
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information (Waugh 1980). In 1972 the Ordinance Survey assumed the 

responsibility for the production of these maps (Rhind 1997). 

The early work on land information systems (LIS) in Minnesota 

(Minnesota Land Management Information System (MLMIS)) (Niemann et nl. 

1987) and in Wisconsin (Multi-Purpose Land Information System (MPLIS)) 

(Dueker 1987) helped pave the way for contemporary GIS/LIS found in most of 

today's municipal, county, state and federal offices charged with land 

management (Moyer and Niemann 1997). These information systems were 

crude compared to today's GIS/LIS, but during their development many 

concerns such as topology, data collection and automation and coordinate 

geometry were addressed. Unlike a number of other early state CIS 

implementations that did not last long enough to demonstrate their potential 

with completed studies, the MLMIS flourished and expanded, and was 

institutionalized by Minnesota's state planning apparatus (Warnecke 1997). 

MLMIS represented geographic space through a coarse 'raster' system, a regular 

grid of 40 acre cells (to conform to tax assessors' data); nevertheless, despite this 

coarse resolution, MLMIS was able to produce pioneering and influential studies 

that cemented its position and led to its use by over 200 clients by the end of the 

1970's (Mark et al. 1996). 
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The US Bureau of the Census was also a key government agency in the 

formative years of GIS. In the late 1960s the bureau was preparing to automate 

the 1970 census and developed the GBF-DIME project (Geographic Base Files -

Dual Independent Map Encoding) with researchers at Yale University (Cooke 

1997). In the GBF-DIME project, the Census embarked on an unprecedented 

program in computerized geography. The explicit coding of the topology of 

street segments, with numbered nodes at each end and numbered areas on each 

side, was a major technological innovation that eventually revolutionized 

contemporary GIS (Cooke 1997). The GBF-DIME files grew into the 1990 TIGER 

(Topologically Integrated Geographic Encoded Reference) files that are a critical 

part of the framework of the National Spatial Data Infrastructure (NSDI) (Mark 

etal. 1996). The NSDI provides the framework for producing the metadata for all 

spatial data created by U.S. federal government agencies. The GBF-DIME files, 

and the organizations formed to produce them (e.g. the Census Bureau and Yale 

University), also provided the foundation for the geodemographics industry. 

Finally, the military was also an active government player in the 

development of GIS. Two of its more notable contributions include global 

positioning systems and triangulated irregular networks (TIN). Global 

positioning systems (GPS) use satellite signals to compute locations on the 

earth's surface via triangulation. The system was born from communication 
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problems U.S. troops experienced in the Vietnam conflict (Dixon 1994). Earlv 

civilian uses of GPS were hampered by the military's reluctance to allow non-

military GPS units to descramble satellite signals, thus leading to inaccuracies in 

locational readings (Dixon 1994). With the end of the Cold War the military 

relaxed its position on control over accuracy and users. Today, many municipal 

and county governments rely on GPS to provide accuracv checks on their GIS 

maps. 

The U.S. Defense Department (Office of Naval Research) was also 

involved in sponsoring a research project at a Canadian university (Simon Fraser 

Universit}', SFU) that led to the creation of TIN. The main focus of the project 

was solving the problem of matching a radar altimetry profile against a terrain 

model onboard an aircraft as a navigation aid to pilots (Mark et al. 1996). 

However, this almost certainly was a slightly disguised version of the cruise 

missile guidance problem (Mark et al. 1996). Today, TIN and GPS technologies 

have non-military applications. For example, they are an integral part of on

board navigation systems for most commercial airliners (Dixon 1994). But in 

addition to the work conduct at SFU, research central to today's GIS was also 

being carried out in U.S. universities, particularly at Harvard. 

There is little doubt that the Harvard Laboratory for Computer Graphics 

and Spatial Analysis was the key institution in the birth and early development 
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of GIS in the United States. It was here that SYMAP, GRID and IMGRID, some of 

the earliest GIS packages, were developed in the late 1960s. Initial application of 

GIS focused on developing land use classification maps (Chrisman 1997b). The 

university setting was also the place where government agencies would bring 

their problems and issues, such as land use and transportation corridor planning 

to collaborate with researchers. Hence, goverrment departments would come to 

universities with problems and issues framed from the government's 

perspective. Academic researchers would set about trying to resolve issues, 

working within boundaries, such as data format and structure, established by an 

outside agency (Chrisman 1997b). But researchers also relied heavily on spatial 

analysis techniques and quantitative geography principles to guide them in 

writing computer codes to solve the problems presented to them (Mark et al. 

1996). Here we see early evidence of the influence of positivism on the 

development of GIS. 

But more importantly, it was at Harvard where a large number of the 

founders of GIS in the academic and commercial sectors spent time as staff, 

students, or visitors, exchanging ideas that would shape the field. People from 

the "lab" went on to influential roles in the evolving GIS industry. Notable 

associates who made the leap to the private sector include: Jack Dangermond, 

founder of Environmental Systems Research Institute (ESRI) (makers of Arc/Info 

and ArcView); Scott Morehouse, principle programmer at ESRI; Lawrie Jordan 



and Bruce Rado, founders of Earth Resource Data Analysis System (ERDAS, 

makers of Imagine software for satellite imagery analysis); and Joseph Berry, 

founder of GIS World, a magazine devoted largely to government and 

commercial applications of GIS. 

By the mid 1970s, much of the funding from the Ford Foundation and 

government agencies had been depleted at Harvard (Chrisman 1997b). This 

gave rise to the growing private sector continuing the development and 

refinement of GIS. Early private sector GIS software developments such as 

Polygon Information Overlay System (PIOS) by ESRI proved to be successful in 

meeting the growing demands from governments, but Dangermond also saw the 

private sector as a large pool of potential user of GIS (Dangermond and Smith 

1988). In 1981 PIOS was replaced by Arc/Info for main-frame and workstation 

computers, and ESRI was in search of potential private sector clients 

(Dangermond and Smith 1988). To market Arc/Info, ESRI presented their 

product as a natural technological progression from current manual record 

keeping and mapmaking that would improve efficiency and ultimately 

productivity (Dangermond and Smith 1988). 

With the proliferation of personal computers in the late 1980s, ESRI 

developed PC Arc/Info to run on the growing number of personal computers. 

In 1991 ESRI released ArcView, a desktop-mapping package with limited GIS 

capabilities in an attempt to capture a greater market share. Today these 
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desktop-mapping packages are the single largest revenue generator for 

commercial GIS firms (Lang 1995). 

The proliferation of desktop-mapping software packages such as 

ArcView, Maplnfo and Maptitude for example, also led to the emergence of 

another GlS-related industry, that of data mining and warehousing. Several 

firms such as Claritas and Geographic Data Solutions (Donald Cooke who was a 

key player in developing the Census DIME files went on to found Geographic 

Data Solutions (Foresman 1997)), recognized that most GIS manufacturers and 

vendors were either not supplying their clients with data, or with data they did 

not necessarily need. These firms hoped to fill the newly created market niche 

by compiling data and providing GIS users with data they required. An 

increasing number of marketing firms realized the potential of combining GIS 

with these data sources and a new marketing field called geodemographics 

emerged in the early 1990s (Philips 1996). 

CIS has also become an integral part of hundreds of university 

departments, including many outside of geography. In addition to teaching GIS 

courses, some departments are starting to offer GIS certification programs, in 

which students complete courses and internships to receive their certificates 

(Obermeyer and Pinto 1994). Furthermore, many university departments are 

entering into contractual agreements with private sector GIS firms to acquire GIS 
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technology at a reduced rate and teach courses using the GIS software of these 

firms. 

Today the use of GIS ranges from natural resource management to urban 

planning to marketing. While GIS has evolved significantly from the late 1960s, 

its development reflects a symbiosis among dominant social groups such as 

government, academia and private firms. Governments relied heavily on the 

academic sector to develop GIS for their military, planning and administrative 

agendas. Academia produced many of the pioneers who went on to become 

successful in the GIS private sector. Furthermore, academia has taught many of 

today's students GIS skills necessary for employment in both the private and 

public sectors. 

In addition to using GIS for various applications, researchers at 

universities are also key players in developing next generation GIS. More 

complex GIS software, capable of using fuzzy set theory (fuzzy logic) and 

weighted decision-making algorithms are being used and refined in university 

settings (Obermeyer and Pinto 1994). State and local governments however, 

generally are not using the latest GIS because of the high capital investment 

required to update or replace older GIS. Rather, the GIS found in most county 

and local government offices tends to be older generation GIS, without many of 

the advances found in a newer ones. 
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A common theme however, among all of the applications for which GIS 

was developed and used is control (Jacobs 1989). GIS was developed and is used 

for military purposes, for taxation record keeping, for census enumeration, for 

capturing a larger market share and so forth. Through the use of GIS for 

example, governments are able to exert control and dominance over their land 

and citizens, by demarcating on a map what land is public and what is private, 

where access is permitted and where it is prohibited. 

Finally, geographers' interest in GIS will continue to grow on three levels: 

one, as users of GIS for research applications; two, as contributors in the 

development of methods, theories and applications; and, three, as educators 

(National Academy of Science 1997). On the first level, the number of 

professional and academic geographers using GIS, as well as the types of 

applications will expand. For example, the use of GIS in shaping international 

policies concerning human welfare (e.g. disaster relief) is on the rise (National 

Academy of Science 1997). On the second level, developers of GIS methods and 

theories will need "to think more broadly about the context of the problems" 

decision-makers face (National Academy of Science 1997 69). Geographers will 

play a prominent role in examining the use of GIS in the decision-making 

process. With respect to the third level, geographers will become increasingly 

responsible for teaching the next generation of GIS users. In this role as educator, 

geographers must demystify the black box of GIS, showing how users can "easily 
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and unknowingly misuse the power of GIS to produce irrelevant or erroneous 

solutions (National Academy of Science 1997 62). As the number of GIS users 

increase, they will need "considerable background knowledge of the subject 

matter to which GIS is being applied". (National Academy of Science 1997 62). 

These users will challenge the adequacy of current GIS for analyzing and 

understanding phenomena, thereby shaping the development of the next 

generation of GIS. 

In reviewing the literature on the history of GIS there are four separate, 

events that surface as being influential on the development of GIS. The first 

relates to the impact of the computer, but more specifically with the positivist 

perspective embodied by the computer and GIS software. Second, GIS, like all 

technology, is socially constructed. In other words, GIS is a product of the social 

context in which it was developed. Third, private GIS firms such as 

manufacturers and vendors have played a major role in the proliferation of GIS 

technology. Finally, government, the private sector and academia have 

thoroughly institutionalized GIS through its adoption and use. While these 

events affected the development of GIS technology, the question arises, how did 

they help shape GIS discourse? 
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GIS has evolved significantly from the 1960s, but many of the implications 

of its non-military uses were not initially foreseen by its developers. As we shall 

see in the following section, issues such as privacy and surveillance (Curry 1997), 

and a host of other social implications are begirining to draw the attention of 

scholars (Curry 1995a, 1995b). 

2.4 Social Implications of Using GIS 

Some scholars (Taylor and Johnston 1995; Dobson 1983) have claimed the 

advent of GIS would ensure geography's place among the disciplines because, 

"the absorption of GIS into geographv offers the basis for a long-overdue 

reconciliation between the 'soft' pseudoscience of the social sciences and the 

'hard' spatial science of which GIS is part" (Openshaw 1991 621). As 

geographers struggled to define what geographic research was, GIS was seen as 

by some a unifying force that could be used by geographers who identified 

themselves with systematic, as well as regional geographies. According to 

Openshaw (1991), "GIS would emphasise [sic] an holistic view of geography that 

is broad enough to encompass nearly all geographers and all of geography" (p. 

626). While some argued that GIS was merely the rejuvenation of the 

quantitative revolution geography experienced in the 1950s and 1960s, many 

geographers jumped on board the GIS bandwagon (pulled by the likes of 

Openshaw and Dobson). GIS was used for a whole host of applications such as 



urban planning (Dueker and Delacy 1990; Irmes 1993), marketing 

(geodemographics) (Goss 1995; Mitchell 1995) and natural resource management 

(Dobson 1983; Johnston 1991; Franklin 1994). 

In the late 1980s and early 1990s other geographers began to question the 

assumptions and implications of the widespread, wholesale use of GIS. 

Beginning in 1991 Environment and Planning A ran a series of articles on the GIS 

'crisis' in geography. The crisis, according to Openshaw (1991), was centered on 

the place and role of GIS within the discipline of geography. Openshaw, in 

throwing down the gauntlet, questioned whether geographers, who were 

critiquing GIS by addressing the social implicatior\s of using GIS, were actually 

practicing geography or 'second-rate' philosophy. 

GIS critics have essentially become nongeographers but, like a 
parasite, they are trapped within a host they may despise, but 
cannot escape, so they continue to masquerade as geographers 
living out their fantasies in the geographical literature and 
doing their best to avoid geography rediscovering its 
geographical roots (Openshaw 1991 623). 

In reply to Openshaw's editorial, Taylor and Overton (1991) and Clark 

(1992) claimed that Openshaw was missing the point. The point they asserted 

was that as GIS becomes more integrated in geography departments at 

universities, teaching and research agendas (i.e. the discipline of geography) will 

change, and that why these changes occur and what the implications are need to 

be addressed from within the discipline. As Clark (1992) stated, "But it [GIS] is 
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also tied up with a remarkable and dramatic series of shifts in computer 

technology that will alter how we function as academics and as social analysts" 

(pp.321-322). 

In Openshaw's rebuttal to his critics (1992), he accused them of looking a 

gift horse in the mouth. GIS represent an opportunity to bring, "together the soft 

and the hard [sciences] which is absolutely essential to the future of geography" 

(Openshaw 1992 462). He claimed that he was not offering a prescription for 

positivism, but arguing for a "genuinely pluralistic, broadly based geography 

able to cope and be in tune with the increasingly spatial-information-rich world" 

(1992 465). Is GIS, in the words of Openshaw, the glue that can put Humptv-

Dumpty [read geography] back together again? 

In 1993 Vie Professional Geographer published a series of commentaries on 

the use of GIS, and GIS and Geography to commemorate the 10"^ anniversary of 

Jerome Dobson's article "Automated Geography". A decade after the 

publication of Dobson's paper, these commentaries marked the continuation of a 

growing concern within geography about the social implications of using GIS. 

For example, in 1983 Dobson claimed that GIS would democratize both the 

knowledge and practice of geography and that GIS would force modelers and 

GIS practitioners to "state every assumption in explicit, rigorous terms" (p. 437). 

Ten years later, some respondents claim that GIS had neither democratized 

geographic scholarship (Monmonier 1993) nor led to GIS practitioners 
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questioning assumptions (Marble and Peuquet 1993). Other issues raised in 

these dialogues covered topics such as GIS' representations of reality (Sheppard 

1993), discourse on GIS method and assumptions (Pickles 1993), the 

institutionalization of GIS in academia (Posey 1993) and empowerment for 

marginalized social groups (Goodchild 1993). Of note, the research by Sheppard 

(1993) sought to question the foundational authority upon which GIS privileges 

one representation of reality over another. That is to say, why are the criteria for 

representing reality, as imposed by GIS, granted legitimacy while others are not? 

Likewise in 1995, Cartography and Geographic Information Systems devoted 

an entire issue to the broadly defined topic of GIS and society. The articles 

published in this special edition essentially took up Openshaw's gauntlet in 

showing how the research of GIS critics was indeed geographic in nature, but 

more importantly, why their research was critical for geography. Articles 

covered issues such as GIS research agendas (Sheppard 1995), the social 

construction of GIS (Aitken and Michel 1995; Warren 1995), GIS and 

representations of reality (Weiner et al. 1995), ethics and responsible use of GIS 

(Curry 1995; Crampton 1995), GIS and technocracy (Obermeyer 1995), and GIS 

and social theory (Miller 1995). 

Perhaps the most well known and widely read publication on this subject 

is John Pickles' edited collection entitled Ground Truth: The Social Implications of 

Using GIS (Pickles 1995). In this collection. Pickles and other contributors argued 
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quite convincingly that there are social ramifications from using GIS, which are 

often overlooked or unrecognized. Investigations of these ramifications centered 

particularly on the processes and outcomes resulting from privileging certain 

viewpoints over others through the use of GIS. These examinations also 

included issues such as data collection, data availability, data structure, the place 

of GIS in geography, and applications of GIS technology. Despite the breadth of 

topics covered in the book, a central tenet running through most of the chapters 

was power. In the words of Neil Smith (1996), GIS is about, "...the power to 

generalize; power to represent; power over space; the power of information; the 

power to sway policy; the power of social change..." (p. 608). The chapter by 

Harris et al. (1995) is particularly relevant to this dissertation. These authors 

examined the intersection of political ecology, participatory policy and GIS in the 

context of development discourse in post-apartheid South Africa. By critiquing 

the notion of development as a top-down. Western product, they set about using 

GIS to develop a bottom-up, indigenous approach to aid in restructuring the 

social context of development. They claim that indigenous knowledge is 

typically discounted in the development process, but by using GIS the 

production of this knowledge, "arising from social narratives is converted into 

data within a GIS for research and policy formulation" (Harris et nl. 1995 197). 

But the indigenous knowledge entered into a GIS database centers on those 

phenomena that are readily digitizable, such as soil types, locations of 
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settlements and grazing pastures. Other forms of indigenous knowledge such as 

cultural belief systems for example, are notably absent from their chapter, raising 

questions such as how does the use of GIS constrain the (re)production of 

indigenous knowledge? What happens to data and local knowledge that cannot 

be entered into a GIS? 

Pickles (1995) concludes that GIS has emerged as a tool and a product, 

which have changed the manner in which certain social groups function. It is a 

technology intimately connected to the ideological and material needs and 

interests of certain segments of society. As we shall see, it is typically more 

dominant social groups who are intimately connected to GIS by the power 

relations reinforced by the use of GIS. As Pickles (1995) states, "GIS is part of a 

contemporary network of knowledge, ideology and practice that defines, 

inscribes, and represents environmental and social patterns within a broader 

economy of signification that calls forth new ways of thinking, acting and 

writing" (p. 4). 

If GIS reinforces particular ways of thinking, acting, doing and writing, 

and is about power, what then, are some implications of its use? Proponents (cf. 

Sample 1994; Cromley 1993; Dobson 1993; Monmonier 1993) claim that GIS will 

increase public participation by enabling communities and participants to 

... make better decisions by providing access to more and better 
information. It [GIS] provides more powerful tools for local 
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planning agencies; it offers exciting possibilities for data 
coordination, access and exchange; and it permits more efficient 
allocation of resources, and a more open rational decision
making process. (Pickles 1995 11). 

In other words, proponents claim that the use of GIS will empower citizens, 

allowing them a greater say in choosing their own destiny (Lang 1995; 

Dangermond and Smith 1988). Lang (1995) provides an example from the 

business world in which people wanting to start a business can use GIS to help 

decide upon a location for their business. The example she gives though, is 

simplistic and begs the questions of can GIS empower all citizens involved in 

more complex decision-making processes, or even the price paid, in terms of 

constrained choice criteria, for those in the example given? 

If according to critics, GIS is about power and if proponents of GIS argue 

that GIS is a democratizing technology, then not surprisingly the dominant set of 

social implications arising from the use GIS, as noted by various researchers, has 

been tied to the issue of empowerment (Harris and Weiner 1996). Both the 

University Consortium for Geographic Information Science (UCGIS) and the 

National Center for Geographic Information and Analysis (NCGIA) have 

developed research initiatives for studying empowerment as it relates to the use 

of GIS. For example, two of the NCGIA Initiative 19 objectives are: one, to 

determine whether and how the knowledge, views, and needs of those affected 
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by the application of GIS can be represented adequately in conflictual social 

settings where GIS is used as a decision making tool; and two, to investigate the 

degree to which the application of GIS can be democratized by placing 

technology in the hands of a broader spectrum of society (NCGIA 1996). To date 

the NCGIA has three research projects underway, two focusing on grass-root 

community movements using GIS in West Virginia and Minneapolis, and one, 

which is discussed in detail in Chapter 6 on developing a pluralistic GIS (NCGIA 

1996). 

Similarly, the goals of UCGIS's research agenda, Sociehj and GIS are to: 

one, determine how the proliferation and dissemination of databases associated 

with GIS, as well as differential access to these data, influence the ability of 

different social groups to utilize this information for their own empowerment; 

and two, examine the possibilities and limitations associated with using GIS as a 

participatory tool for democratic resolution of social and environmental conflicts 

(UCGIS1996). 

In both research priorities certain areas of investigation have been 

identified. These include the production of geographic knowledge, 

representations of reality, access to technology and data, data collection and data 

structure, and institutional settings. Both the NCGIA and UCGIS advocate the 

use of case studies to examine these issues as they pertain to empowerment, but 



fail to provide any concrete methodology for conducting such a study. Without 

a methodology, perhaps one place to commence an examination of 

empowerment is with GIS technology itself. How has GIS technology been 

introduced and sold to users and how have government agencies presented GIS 

to the public? The following section examines literature in exploring how GIS 

technology has been portrayed and presented to potential users. 

2.5 The Social Construction of GIS Technologif 

There are mature bodies of literature, which focus on technological 

determinism (Bimber 1995; Heilbroner 1995) and the social construction of 

technology (Yearly 1987; Bijker et al. 1989). Although these views are at the 

opposite ends of an ideological spectrum, they offer unique perspectives on 

theories of technological development. These same theories can be applied to the 

development of GIS, and offer insight into the evolution of GIS discourse. 

Those who subscribe to the notion of technological determinism believe 

the evolution of technology follows a determined path, which in turn influences 

the development of society (Smith and Marx 1995). Karl Marx's oft cited "the 

hand-mill gives you a society with the feudal lord; the steam-mill, a society with 

the industrial capitalist" quotation is used by technological determinists to argue 

that it is technology that shapes societies. That is to say, society is what it is, 

because of technology - technology whose development is deterministic, and 
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technology by their definition, changes routines and the way people go about 

their lives. Their view, unlike Marx's however, also holds that technological 

evolution is divorced from political and social discourses. Since these discourses 

are removed from the equation, they cannot be used to direct or evaluate 

"progress". Instead, efficiency and productivity, usually defined in terms of time 

and money saved, become the criteria for direction and evaluation (Yearly 1987). 

There are those however, who maintain the technological determinists 

ignore human agency. Yearly (1987) and Pinch and Bijker (1989) call this group 

"social coristructionists". They argue that all technology is socially and 

culturally constructed, contested and interpreted. It is society that influences the 

development of technology and therefore, the evolution of technology is not 

deterministic (Smith and Marx 1995). These arguments are grounded in the fact 

that with all technological developments, there is more than one possible way of 

designing technology and that the way selected in producing technology is based 

on decisions made by humans. Such decisions are influenced by the social 

context in which they are made. The development of military weapons is often 

cited as such an example (Yearly 1987; Smith 1992). Furthermore, once decisions 

are made, they open certain pathways of development while simultaneously 

closing others, and these decisions have implications for the empowerment and 

marginalization of social groups. 
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From the social construction of technology literature four main points are 

relevant to GIS technology and discourse. First, all scientific knowledge is 

socially constructed "through a discursive practice involving humans" (Street 

1992 3). With respect to GIS discourse, all geographic knowledge is socially and 

culturally constructed. Graphically representing this knowledge, "reflects a 

complex discourse concerning the economically, politically or culturally 

important aspects of a landscape and how they should be depicted on a map" 

(Warren 1995 71). Deciding upon what information to display is tied directly to 

the political and institutional aspects of existing power structures within which 

the map was constructed (Harley 1989; Monmonier 1982). From this perspective, 

geographic knowledge can be viewed as an articulation of the social context in 

which it was produced. The GIS literature has plenty of examples to illustrate 

this point; military development (Smith 1992), surveillance (Curry 1995b) and 

geodemogjaphics (Goss 1995). Smith 1992 talks about the military's 

appropriation of GIS in the Gulf War to produce knowledge to aid in missile 

guidance and troop deployment. Curry (1995b) discusses how GIS can be used to 

generate knowledge and store data on individuals. He provides the Internal 

Revenue Service and the National Crime Information Center as examples of how 

government agencies use GIS to "keep tabs" on citizens. Goss (1995) examines 

how some marketing companies have used GIS to compile dossiers on 

individuals so that they may be targeted for particular merchandise 
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advertisements and catalogues. He compares GIS to Bentham's panopticon (a 

tower built in the center of a prison where inmates do not know whether there is 

a guard present inside, and so they behave as if one is present at all times). 

Every time you buy something someone else may find out about your purchase 

(Goss 1995). Hence, if all knowledge is socially constructed, a question may be 

raised, how does certain knowledge come to be included in a decision-making 

process, while others are not? 

Second, technology as a set of machines, methods and practices is a 

catalyst around which people focus debate and activity regarding social 

conditions (Ross 1991). The use of GIS technology in the decision-making 

process is embedded in particular social contexts. The outputs from GIS 

represent a particular view of these social contexts, and are typically contested by 

those with alternative views. But GIS discourse, which is instrumental in 

framing how issues are addressed, often discounts these alternative views. This 

discounting is based on the argument that such views do not conform to the 

established parameters of the debate such as the need for data to be "GIS-able". 

This begs the question of how and on what grounds or authority those 

parameters are established? 

Third, these debates and activities are discursive practices embedded 

within existing political, social and economic environments (Igor 1985). By 
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discursive practices Igor (1985) is referring to those practices that are deliberateiv 

and purposefully articulated, and not taken for granted or deemed second 

nature. In other v^ords, conscious decisions are made by actors leading to 

carefully framed issues, in which the political, social and economic grounds for 

debate do not allow for points of view held by opponents, which are thus de-

legitimated. With respect to the use of GIS technology, such discursive practices 

are typically hidden to disguise the source of power, but presented in a maimer 

such that they appear to be neutral or objective ways of addressing issues. This 

exemplifies a reflexive use of GIS discourse. Non-reflexive use of the discourse 

includes the assumption that GIS produces objective outcomes for example. But 

if we examine this non-reflexive use we must ask, on what grounds or authority 

are issues deemed to be objective and by whom? This question is particularly 

relevant to the case studies discussed in Chapter 5, where instances of reflexive 

and non-reflexive use of GIS discourse are identified and discussed in the context 

of empowerment. 

Lastly, outcomes from technological decisions touch nearly every aspect 

of society, including social equity (Pacey 1991). Outcomes from the decision

making process clearly affect the lives of those involved in the process. But a 

goal of an evolving dominant discourse is to make these outcomes increasingly 

appear objectively reached through the use of technology, which is presented bv 



proponents as being value-free. Moreover, the fact that such outcomes affect 

social equity is exactly what a dominant discourse strives to maintain, as it is 

typically the more powerful social groups in society who benefit from derived 

outcomes (Aitken and Michel 1995). This prompts the questions of how does the 

use of technology irifluence social equity and what are such benefits derived by 

more powerful social groups? 

Hence, a discourse lays out the frameworks within and upon which the 

rules and protocols for using a technology are established. These rules and 

protocols as I will show in Chapter 5, do indeed have implications and 

consequences for the empowerment-marginalization of social groups involved 

with decision-making processes using GIS technolog}^ 

2.6 Discourse 

Research on the social implications of using GIS is at a crossroads. On one 

hand, some researchers are exploring ways GIS can incorporate alternate 

viewpoints in resolving resource issues. Organizations such as the NCGIA and 

UGGIS both advocate the need to develop participatory or pluralistic GIS. The 

National Science Foundation has awarded the NCGIA a $2.3 million grant to 

pursue investigations along these lines. Pluralistic GIS is being designed to 
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incorporate multiple representations of reality into the decision-making process. 

But this overlooks the fundamental fact that a participatory GIS is still a GIS, 

subject to the same limitations (discussed later) as current GIS. 

On the other hand, fewer researchers are investigating the predominance 

of GIS and how it inherently precludes certain views. As is evident from the 

previous section, researchers for the most part have avoided the questions of 

how and why GIS privileges the positivist's interpretation of reality over other 

views. Inevitably/ issues and questions are typically framed as, how can GIS be 

used to (re)solve this problem, rather than, can this problem be (re)solved using 

GIS. The subtleties between the two manners of framing a question will lead 

investigators down entirely different paths. MacEachren (1992) for example 

states, "[W]ith the masses of data now available, it is more critical than ever to 

identify the appropriate questions to pose of the (GIS) system..." (p.l31). 

Veregin (1995) calls this an example of reverse adaptation, whereby the 

technology determines which issues are addressed, rather than issues 

determining whether and which technologies should be used. Winner (1991) 

provides a more generic definition of reverse adaptation as "the adjustment of 

human ends to match the character of the available means" (p. 229). Examples of 

reverse adaptation abound such as the conversion of qualitative information into 

quantitative data in order to perform statistical techniques (Chandler 1996). 



With respect to GIS, there are inherent dangers in succumbing to reverse 

adaptation. These dangers lie along two fronts, one, that problerris with data not 

amenable to automation may not be addressed; and two, that such problems if 

and when automated, lose meaning when reduced to a binary code and 

subjected to Booleaxi logic (Sheppard 1995). The Boolean logic to which 

Sheppard refers is the logic system used by a computer in comparing entities, 

and is characterized by an either/or (yes/no, off/on) logic, with no in-between 

(maybe) state. 

The widespread use of GIS by universities, public agencies and private 

firms (cf. Croniley 1993; Sample 1994; Lang 1995) has elevated GIS to a position 

where it is rapidly becoming a dominant discourse in conflict resolution and 

decision making. Franklin (1994) for example claims that GIS may be the single 

most important piece of technology used by the U.S. Forest Service to make 

decisions in "recent memory" (p. 18). Lang (1995) further asserts that 

geodemographics would not be possible without GIS. 

Gregory (1994) defines discourse as "the ensemble of social practices 

through which the world is made meaningful and intelligible... they naturalize... 

a particular view of the world" (p.136). Seen in this light then, conflict resolution 

processes that use GIS to resolve social issues and problems are increasingly 

framed from a GIS perspective (Veregin 1995). Framing an issue from a GIS 
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perspective means that the use of GIS dictates problem selection and definition, 

wliich data are to be collected, how they are to be collected, how they are to be 

analyzed and evaluated, whose views count and whose do not. As we shall see 

with the case studies in Chapter 5, this point is highly relevant. The use of GIS in 

conflict resolution assumes that there is a single version of reality to be modeled 

and that resolution entails finding the most efficient (however defined and by 

whom) manner to resolve a conflict (Sheppard 1995). GIS has poorly served 

those whose views and values differ from those readily incorporated in GIS. 

Alternative forms of representation and knowledge are discounted, but at what 

cost and to whom? 

Discourses become dominant when they are able to establish and 

maintain an envirorunent wherein the ways in which agents operate or 

conceptualize phenomena are taken for granted. Discourses according Foucault 

(1977) are able to produce such responses because they "function as a means of 

justifying or masking a practice which itself remains silent" (p. 194). In many 

conflict resolution cases GIS, and the ontological and epistemological 

suppositions that underpin GIS, have faded into the background (Weiser 1991) 

and agencies who use GIS regularly have taken GIS for granted. Moreover, that 

discourses affect our daily lives is a result of their capacity to establish or 
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reinforce existing structures from where power may be exercised. This power is 

used to justify certain forms of knowledge, which in turn, reinforce power. 

2.6.1. Co7iditions for dominance 

Brown (1993) claims there are three pre-conditions for a discourse to 

become dominant. The first is that a discourse must be unique or specialized, bv 

which he means that the ordinary person cannot participate in the discourse, 

because he/she lacks the knowledge or skills. By the same token, this also 

translates into the need for expert judgment of the products or outcomes of the 

discourse. Science is a good example of such a dominant discourse that is closed 

to the average layperson. For instance, the development of drugs to treat 

diseases has been largely restricted to those scientists who possess a 

pharmacological background (Blum 1991). The second condition for dominance 

is that a discourse must be considered useful to dominant groups. Generally 

speaking "useful" can be taken to mean the discourse tends to produce outcomes 

that benefit (often monetarily) dominant groups (Danziger 1990). For example 

Brov\m (1993) cites the role of the arts in France which served to legitimize 

monarchical rule in the 1700s. The final pre-condition is that the discourse must 

be institutionalized. Institutionalized does not mean mere adoption of the tools 

of the discourse. Rather it means that the discourse must fundamentally change 

the manner in which people operationalize and conceptualize phenomena. 
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According to Brown, "Institutionalization provides a formal and continuing 

social basis for patrons and practitioners of the discourse to exercise their power 

and to enjoy their privileges" (p. 155). For example, economic discourse is 

institutionalized in our society. The requirement to thirik of or reduce things to a 

dollar value is a societal common practice, which benefits those groups and 

individuals who argue against those who do not engage in this practice. As we 

shall see, resource economics is a prime example of a dominant discourse in our 

society that privileges this particular way of thinking and provides an excellent 

analogy for the examination of GIS discourse. 

A dominant discourse initially takes root when practitioners examine 

early successes of the application of a method or tool and in doing so, typically 

divorce the social aspects of the application from the technical aspects. As 

discussed later, this has also been the case with the development of GIS. 

Energies are expended on the technical side, searching for ways to improve 

efficiency (part of a dominant discourse itself), while the social dimensions are 

largely neglected. As the influence of a discourse becomes more widespread, 

practitioners are able to employ procedures of limitations, such as requiring 

credentials, which establish rules regarding who may practice, what the 

appropriate methods of investigation are and how outcomes should be presented 

and evaluated (Foucault 1972). In the end, it is those with power over the 
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development of a discourse who are able to produce outcomes in line with their 

interests. Again resource economics can be used to illustrate how the 

pervasiveness of a dominant discourse privileges certain social groups in the 

way the discourse frames issues and poses questions (Sagoff 1988). 

In society the production of discourse, including GIS discourse, is 

simultaneously controlled, organized and redistributed according to procedures, 

whose role is "to avert its powers and its dangers to cope with chance events, to 

evade its ponderous, awesome materiality" (Foucault 1972 216). Simply put, 

discourses function to conceal power relations among actors. In this 

concealment, the appearance of ways of thinking, writing and doing seem 

natural and taken for granted, but more importantly, it makes dominant 

discourses difficult to displace. But how is a discourse and its agents able to 

engage in this concealment? 

2.6.2. Approaching Discourse 

For Foucault (1972) nothing exists outside of a discourse, which can make 

its study problematic in that a discourse cannot be neatly isolated and examined 

from the outside (e.g. in my study of GIS discourse, I am participating in the 

discourse). Hence, despite claims to the contrary by the scientific community, 

there cannot be a separation of subject and object. In the words of Haraway 

(1996), "objectivity turns out to be about a particular and specific embodiment. 
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and definitely not about the false vision promising transcendence of all limits 

and responsibility" (p.116). The reconstruction of discourse must identify the 

events (or discontinuities) within a larger discourse(s), leading to its formation, 

the conditions of its existence, the interconnections and relationships it shares 

with other discourses and what other discourses it has excluded. To overcome 

the problems associated with the embeddedness of discourses, Foucault (1972) 

advocates a two-pronged approach to study discourse and its production in 

society. The first approach is to construct the "genealogy" of the discourse, by 

examining how discourses were formed, what were the specific norms of the 

discourses and what were the conditions of emergence and growth. The second 

approach is to conduct a critical analysis of the discourse. This entails exploring 

systems of limitation, exclusion and appropriation, how these systems were 

formed and to what extent they have been modified and successfully exercised. 

The difference between the two approaches is not the object of this study, but 

rather the perspective taken. The genealogical aspect concerns the formation of 

discourse, while the critical aspect analyzes the processes of exclusion of 

discourses (Foucault 1972). 

2.6.2.1. Tlie genealogy approach 

To construct the genealogy of a discourse, there are a number of formation 

stages that need to be identified and examined. In other words, what were the 
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events leading to the formation of the discourse and that continue to reinforce it. 

Foucault calls these events discontinuities. Discontinuities then, are separate, 

often seemingly unrelated and temporally disparate events that coalesce to form 

a discourse. According to Foucault (1972) discontinuities "... different in form 

and dispersed in time, form a group [discourse] if they are related to one and the 

same object" (p. 32). Therefore, in investigating discontinuities, we need to 

illustrate "what made them possible, and how these 'discoveries' could lead to 

others that took them up, rectified them, modified them, or even disproved 

them" (Foucault 1972 43). 

Second, we need to identify "authorities of delinnitation" (Foucault 1972 

41). These authorities of delimitation are the forces that coalesced the discourse 

by including (legitimating) certain discontinuities while excluding others. They 

include, "the rules and processes of appropriation of discourse: for in our 

societies the property of discourse... is in fact confined to a particular group of 

individuals" (Foucault 1972 68). Authorities of delimitation then, are institutions 

and individuals who are instrumental in formulating a body of knowledge and 

practice, and who are recognized by the public as such. The genealogy of a 

discourse needs to identify and to describe the relations among these formation 

stages, for a discourse "exists under the positive conditions of a complex group 

of relations" (Foucault 1972 45). Again, Foucault differentiates between three 

types of relations. Primary relations are embedded in institutional, economic 



and social processes of society - not in the object of study itself. In other words, 

they are independent of the object and can exist without it. Secondary relations 

are dependent upon the discourse and are formulated in the discourse. That is, 

what relations are established by the discourse? The third type of relations lies 

between the first two and interacts between them. This discursive relation, as 

Foucault calls it, is the discourse itself as practice. 

2.6.2.2. The critical approach 

Unlike the genealogy approach, which addresses conditions necessary for 

discourse formation, the critical approach for the study of discourse focuses on 

systems of exclusion. Systems of exclusion are ways in which discourses prevent 

certain segments of society from participating in discourses. That certain 

segments of society are hindered, suppressed or prevented from this engagement 

is a hallmark of a dominant discourse, insofar as it not only establishes power 

relationships among actors, but it also legitimates certain forms of knowledge. 

Through the legitimization of these forms of knowledge, power relations are 

reinforced or strengthened. 

According to Foucault (1972) these systems of exclusions can take three 

forms. The first and perhaps the most familiar is prohibition. This is the outright 

ban on allowing certain individuals and groups to engage in discourse. 

Censorship by governments is a common form of prohibition. The second form 
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of exclusion is rejection. With this system, the discourse discredits individuals 

who try to participate, claiming their voice or actions are meaningless, and have 

no source of authority to draw upon. The last system of exclusion is will to truth 

(Foucault 1972). The will to truth is the system in which knowledge is generated 

and employed. It is reliant on "institutional support and distribution" and places 

constraints on other forms of knowledge (p. 219). Without the "proper" 

knowledge the engagement of individuals and groups in a discourse is limited. 

From Section 2.2 we know that geographers such as Harley (1989) and 

Belyea (1992) have drawn upon Foucault's work on power and discourse 

analysis in examining maps. They show how these systems of exclusions are 

employed in the construction of maps through the careful selection of certain 

data and the exclusion of others, so that the knowledge contained within the map 

itself becomes a system of exclusion. 

Reconstructing a discourse involves moving from the abstract to the 

concrete - moving from formulating theory to examining practice. While 

literature on reconstructing and examining GIS discourse is scarce, there are 

several concrete examples of the examination of a dominant discourse that is 

closely related to GIS discourse - that of resource economics. Economistic 

thinking in resource management displays all the characteristics of a dominant 

discourse and hence the analogy with GIS discourse is appropriate. The strength 

of using this analogy lies in the richer, more mature and more developed 
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literature of resource economics. The parallels between the development of 

theories and empirical studies concerning non-market resource evaluation in 

resource economics and the empowerment/marginalization issues regarding the 

use of GIS are strikingly similar. They are essentially the same concept, but in 

different forms. 

2.6.3. Resource Economics 

Resource economics is basically concerned with monetarily evaluating 

natural resources and examining how this evaluation influences market 

transactions and policy decisions (Fisher 1990). Often resources such as timber 

and oil are thought of in terms of dollar values (e.g. $50/barrel of oil). The 

economic discourse privileges this particular view of resources. 

Included in the realm of such resources are non-market resources, which 

are not allocated by market mechanisms (i.e. they are not bought and sold on the 

market). Benefit-cost analysis (BCA) is a common technique used to compare 

potential resource allocation solutioris, whereby the solution meeting the 

criterion of the highest benefit-cost ratio or largest benefit-cost difference is 

typically the preferred solution. In order to be considered in a BCA, non-market 

resources need to be reduced to a common metric with market resources. The 

common metric used is the dollar value. Economists have developed a number 
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of techniques for converting non-market resources into dollar values. Such 

techniques include contingent valuation, travel cost and hedonic pricing 

methods (Pearce and Turner 1991). By converting non-market resources into 

dollars, economists are able to include them in BCA calculations. 

There are some however, who oppose reducing non-market resources into 

dollars (Sagoff 1988; Eberle and Hayden 1991). They argue that in reducing these 

non-market resources into dollars, they lose meaning. For example, we have all 

enjoyed a beautiful sunset or been a to wilderness area without having to pay for 

the experience. Now suppose you were asked to pay for this experience, or 

conversely asked how much you would need to be paid to forgo this experience. 

Regardless of the dollar value, it is difficult to think of these non-market 

resources in terms of money. Moreover, can assigning a dollar value to these 

non-market resources capture their non-monetary values such as their intrinsic 

and bequest values? 

In spite of these critics' opposition, the economic discourse is powerful 

enough to alienate or discount those who hold such views and make the use of 

BCA appear to be a logical means of incorporating non-market resources into the 

decision-making process. The BCA and other valuing techniques such as risk 

assessment and net present value are embedded within a larger economic 

discourse, which naturalizes the economic perspective. In other words, the 
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economic discourse privileges the conversion of non-market resources into 

dollars and marginalizes those with other viewpoints. 

The history of resource economics is well documented. Folmer and van 

lerland (1987) have divided the history and development of resource economics 

into three stages. In the first stage resource economics tended to focus on the 

interaction between tangible resources, such as timber, oil and water, and 

economic processes affecting the use of such resources. Non-market resources 

such as wilderness areas and wildlife habitat were almost entirely overlooked, 

and as a result were often ignored in decision making processes which would 

ultimately have a bearing on their use. 

In the second stage, a growing collective consciousness over worsening 

environmental conditions pressured government and public resource agencies to 

begin considering non-market resources in the decision-making process (Folmer 

and van lerland 1987). Resource economists responded by formulating 

techniques, such as contingent value, travel cost and hedonic pricing methods, to 

estimate the economic value of these resources (Pearce and Turner 1991). The 

application of these techr\iques tlourished as different non-market resources 

consumers were subjected to a host of willingness to pay and willingness to 

accept, and travel cost surveys (Bloomquist and Whitehead 1995). By forcing 

such resources into a common metric (i.e., the dollar), they could be compared to 



69 

market resources and policy decisions could be made on the bases of these 

comparisons. 

Opponents of this new course of action claimed that dollar values should 

not be assigned to these resources; rather, they should be appraised in terms of 

their intrinsic, option, and bequest values (Mitchell and Carson 1989). Less 

philosophical criticisms attacked the assumptions behind the techniques, 

claiming that willingness to pay carmot be equated to personal utility (Sagoff 

1988) or that neoclassical models do not fit the natural world (Norgaard 1995). 

Moreover, others argued that techniques such as contingent valuation do not 

assign accurate prices (as measured against the market price) to market goods, so 

how can they be expected to work for non-market goods (McFadden 1994). 

Others such as Smith (1990) and Norgaard (1995) sought to find a middle ground 

and called for pluralistic models to incorporate non-market resources in the 

decision-making process. Despite the recognition that market mechanisms fail to 

allocate "environmental services efficiently because environmental systems are 

not divisible" (Norgaard 1995 382-383), these pluralistic models are still based on 

the dollar as the common denominator between market and non-market 

resources. This seemingly contradictory view exemplifies the power of the 

economic discourse. 
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Resource economics has now, arguably, entered a third stage in which the 

valuing of certain non-market resources, such as wilderness areas for example, is 

starting to be questioned (Folmer and Van lerland 1987). Governments are 

beginning to acknowledge the market is not always the best allocation 

mechanism for non-market resources and recognize that the economic discourse 

does not encompass all salient issues. This acknowledgment and recognition has 

been achieved and supported through numerous empirical studies that highlight 

different perspectives on non-market resources. These alternative views are now 

being given some salience and often factor into the public policy process (Sachs 

1989; Smith 1990; Colby and Schulkin 1992). Yet despite this recognition by 

government agencies and the occasional "victory" by critics, too often it is the 

case of lip service being paid to alternative perspectives. Indeed, the inclusion of 

non-market resources on the bases of non-monetary values is not particularlv 

pervasive in actual resource management decision-making. 

That natural resources are assigned dollar values and are allocated, 

theoretically, according to the principle of Pareto optimality, is testament to the 

power of the economic discourse. Alternative values such as existence, option 

and bequest values, which do not assign a dollar equivalent, have been 

discounted or in most cases disregarded in decision-making processes. 
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The use of resource economics as an analogy for GIS helps to illustrate 

how a discourse shapes the ways in which actors conceptualize phenomena. At 

first glance it seems "logical" to think of dollars as a way to estimate a resource's 

value. But a closer look at the resource economics discourse reveals that the 

representation of reality privileged by resource economics discourse is one that 

assigns dollar values to non-market resources. Yet resource economic discourse, 

through techniques such as those mentioned above, conceal this privileging by 

naturalizing the economic perspective. 

Likewise with GIS, not all data are "GIS-able". That is, some data such as 

cultural belief systems for example, cannot be expressed in terms of bytes 

without losing meaning. What is the binary code for such data? GIS discourse 

however, makes the digitizing of data appear to be a natural way of 

incorporating such data and in doing so privileges this perspective. But this 

raises questions regarding value distortion. How are the values of non-

digitizable data distorted, and what are the implications of this distortion? These 

discourses are thoroughly bound up within the larger dominant discourse of 

science, in which the quantification of data is a necessity. Scientists, resource 

economists and CIS practitioners easily become wrapped up in the trappings of 

their respective models and overlook (or are unaware of) the social implications 

of quantification. Such a viewpoint tends to reinforce the commodification of 
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nature, which is both reflected and reinforced by the resource economics 

approach for example. Hence, powerful actors engaged in dominant discourses 

such as these, conceal social implications of a privileged perspective through the 

reflexive use of the discourse since this view tends to produce outcomes (or 

decisions) which favor the interests of the elite in society. The end result of the 

dominance of these discourses is the empowerment of more powerful social 

groups and the marginalization of the weaker ones. 

2.7 Empowerment 

Empowerment is a complex term with many components. It is often used 

synonymously with related concepts such as self-reliance, self-actualization, 

coping skills, social or political transformation, citizen participation and power 

(Schwerin 1995). The empowerment literature provides many definitions of the 

word including, "Empowerment is development: to be empowered is to increase 

your capacity to define, analyze and act on your own problems" (Kent 1988 5) 

and "Empowerment is defined in terms of the extent of decision-making power 

that people actually wield in an organization" (Gruber and Trickett 1994 583). 

In both definitions, power is central to empowerment. The first 

empowerment definition addresses the (re)distribution of power, and in the 

second, empowerment is about exerting power. That power is central to 

empowerment is not surprising, as power is the root word of empowerment. But 
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these terms, as will be shown in detail later, are not synonymous. Nevertheless, 

it is critical to understand the concept of power and how it provides a framework 

for the study of empowerment. 

Social theorists such as Giddens (1984), Olsen and Marger (1993), Foucault 

(1972,1977,1982), and Lukes (1974) have devoted considerable energies 

studying, categorizing and defining power, but concede that it is difficult to "pin 

it down". One way in which to see the effects of empowerment is to examine the 

everyday life of those affected by the exertion of power (de Certeau 1984). In the 

case of conflict resolution, as will be shown in this dissertation, one way in which 

the effects of empowering or marginalizing social groups can be seen is in the 

level and nature of their participation in the decision-making process (DeSario 

1987). Focusing on this participation may also make it possible to see the larger 

picture - how powerholders are able to influence conflict resolution outcomes. 

For Giddens, power is the ability to have one's ends met and is contingent 

on the resources available to this individual. Resources can be divided into 

allocative resources and authoritative resources. Allocative resources are 

material resources used to generate power and are derived from nature. 

Authoritative resources are non-material resources used to generate power and 

are derived from the capability of controlling the activities of others (Giddens 

1984). The availability of resources to an actor or social group may define their 
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level of empowerment. Allocative resources such as technology are often 

available to powerholders, but not to weaker social groups. This in turn has 

implications, such as access to technology and knowledge for the latter's 

empowerment. 

Authoritative resources such as a laws and policies in a pluralistic 

democracy, in which society charges elected officials and their bureaucracy to 

decide what is best for society, are often manipulated by powerholders to 

formulate legislation and policies whose outcomes benefit this group. These 

views on resources and power force us to examine social actors within the 

context of existing social structures, where power involves hierarchies, 

competing interests and conflicts. Giddens sees power as something that is 

inherent in both structures and agents, rather than in just one or the other. 

Viewed in this light, dominant social groups exercise power from existing social 

structures, while weaker social groups need to exercise agency to change, modify 

or subvert these structures. 

One cannot justly discuss power without examining the contributions and 

works of Michel Foucault. His work is largely drawn upon for this dissertation. 

For Foucault, power is control (not by coercion) over others. The concept of 

power as developed by Foucault is not absolute but relative, depending on the 
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context in which it is exercised. An individual or group may exercise power in a 

certain situation, but mav be unable to in another. 
' J 

Another important concept put forward by Foucault is that power is 

exercised and not possessed. That is, "[pjower exists only when it is put 

[exercised] into action" (Foucault 1982 788). Moreover, power must be exercised 

over a free social actor. As Foucault states, "Power is exercised only over free 

subjects, and only insofar as they are free" (1982 790). This implies that power is 

a relation between or among individuals or groups, and to study power is to 

examine these relationships. But such relationships are defined, shaped and 

given context by structures in society. Since these relations are "rooted deeply in 

the social nexus", it is important that the structures are examined to uncover 

their role in empowering or marginalizing social groups (Foucault 1982 791). 

These two concepts are integral to understanding empowerment, as it is 

an individual who by the nature of his/her position exercises power. Under 

certain circumstances an individual may exercise power, such as a parent over a 

child, and in others the same actor may be subject to another actor exercising 

power such as in an employer/employee relationship. Thus individuals 

participating in a conflict resolution process may be empowered or marginalized 

by their position in this process. The role of the position of an individual is 

important and is addressed later in this section. 
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The notion that position is important in defining power in a relationship 

does not however, preclude weaker actors from exercising power. Foucault 

claims that resistance is also a form of power (1977). Refusal to participate in a 

conflict resolution process on grounds of how issues are framed is a source of 

power that weaker social groups can exercise over powerholders. Gidder\s 

(1984) refers to this situation as dialectic of control. 

Another key concept that Foucault provides is that of the power-

knowledge relation (Foucault 1972). Power produces knowledge, and 

knowledge produces power. As Foucault states, "[t]here is no power relation 

without the correlative constitution of a field of knowledge, nor any knowledge 

that does not presuppose and constitute at the same time power relations" (1977 

27). The knowledge produced by power is legitimated through and given 

authority by structures and institutions in society such as science, laws and rules, 

and power is reconstituted through the use of knowledge to achieve certain ends. 

GIS is a technology which requires knowledge to operate. Possession of this 

knowledge is limited and can serve to empower those who possess it and 

marginalize those who do not. Moreover and more importantly, GIS discourse, 

as will be shown later, legitimates certain sets of knowledge which reinforces or 

leads to the empowerment of certain social groups. 
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Lukes (1974) analyzes power in three cumulative dimensions. That is, the 

second dimension includes the first and the third encompasses the second and 

the first. In the first dimension, power pertains to the actions actors undertake to 

affect others. These actions commonly involve making decisions that have direct 

and observable consequences on others and often produce conflict. The second 

dimension of power relates to the control exercised over circumstances and other 

actors that prevent decisions from being made. For example, some actors 

possess considerable resources, owing to their position, and can define certain 

issues as "non-issues", which are closed for discussion. In this instance the actor 

may be partially hidden behind the source of power - his/her position. 

On the third dimension actors are able to shape the social context in which 

others act and thereby open certain courses of action, while closing others. To 

exercise such power, actors must occupy powerful positions that allow them to 

shape the ways in which society views particular situations and events. It is at 

this level that powerholders are able to manipulate discourses, yet remain 

hidden, concealed or disguised behind the scenes (Lukes 1974). 

Lukes does not view power as the result of individual decision-makers. 

Rather he maintains that collective forces and social arrangements are important 

in setting agendas. These collective forces and social arrangements are 

embedded in a larger discourse where the rules and institutions, which govern 
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everyday life, are established. Individual wills cannot simply overcome the 

constraints that have been established by the development of institutions and 

organizations. If individuals and groups are exposed to information that has 

been channeled or filtered in particular ways, then how they conceptualize the 

world is largely already pre-shaped. Influencing how this conceptualization 

occurs is a form of power. For Lukes, the "most effective and insidious" use of 

power is in preventing conflicts and struggles from arising in the first place. 

So far exercising power has been used as a blanket term to encompass all 

forms of power exertion. There is a need to distinguish how power is exerted, as 

this has ramifications for analyzing power relations, participation, and 

empowerment. Olsen and Marger (1993) identify four forms through which 

power may be exerted namely, force, dominance, authority and attraction. Force 

may be either reward or punishment driven. Reward (utilitarian) force implies 

that there are positive/beneficial incentives for compliance, while punishment 

(coercive) force suggests that there are negative consequences, such as 

withholding benefits for non-compliance. 

When exerting dominance, an actor effectively conducts or performs a set 

of established activities on a regular basis to the extent that others become 

dependent on his/her performance of those activities. The ability of an actor to 

exert dominance is a function of his/her position in the relevant social structure. 



Those actors who are higher in the social structure have a greater possibility for 

dominance, while those positioned lower, have a greater possibility for having 

power exercised over them. 

Authority draws on a grant of legitimacy from weaker actors as the basis 

for issuing directives (Foucault 1972). Since legitimacy is more or less voluntarily 

granted, through mechanisms such as elections, covenants, and agreements, 

subjects are expected to comply with directives. Of the four forms of power, 

authority is the most stable (Olsen and Marger 1993). Lastly, attraction is a form 

a power that an actor uses to appeal to others. An actor may possess few or no 

resources, but with appeal, he/she can persuade others to comply. This form of 

power is the least stable and most transitory. These four forms of exertion vary 

widely with each having implications for power relations, participation and 

empowerment. The manner in which power is exerted is defined, in part, by the 

relationships among actors as established by existing social structures. 

While Olsen and Marger, Giddens, Foucault, and Lukes have defined and 

categorized power, they have not ranked power as it pertains to empowerment. 

In other words, what are the types of power relations that are more conducive to 

empowering social actors and groups? Recall that de Certeau (1984) claims one 

way to examine empowerment is to analyze how it affects everyday life. In the 

case of conflict resolution, "everyday life" is defined as an actor or group's 
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involvement or participation in the resolution process. Their level of 

involvement or participation will affect their level of (dis)empowerment. 

2.7.2 Measuring Em-poxcerment 

Arnstein (1969) provides a tv'pology of participation, which can be 

employed to determine a change in one's level and type of participation. Her 

"ladder of participation" as shown in Figure 2.1, is a continuum of participation 

levels. As individuals or groups move up the ladder their ability to influence the 

decision-making process increases. The bottom two rungs, manipulation and 

therapy, are considered by Amstein to be non-participation rungs, on which less 

powerful gi'oups are "educated" on issues by powerholders. On the 

manipulation rung, participants are typically placed on "rubber-stamping" 

committees or citizens advisory committees for the sole purpose of educating 

them or gaining their symbolic support on issues framed by powerholders. 

Arnstein claims this rung "signifies the distortion of participation into a public 

relations vehicle by powerholders." (p. 218). Indoctrinating participants is the 

aim of powerholders on the therapy rung. Moving up the ladder, the next three 

rungs, informing, consultation and placation, are called tokenism rungs, where 

participants give their input, but the powerful are under no obligation, legal or 

otherwise, to incorporate such views and opinions in making decisions. 
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Figure 2.1 Ladder of Participation (Arnstein 1969) 

On the informing rung, discussions between participants and 

powerholders are typically one way, with participants being told what options 

they have. On the consultation rung, participants' opinions are solicited by those 

in power, a procedure often mandated by legislation. But typically this is the 

powerful simply "going through the motions." Often some participants are 

placed on advisory boards on the placation rung. However, they seldom are 

given voting privileges, or are easily out voted by other board members. The top 

three rungs are partnership, designated power and citizen control. On these 

rungs, individuals and groups have power to negotiate with other powerholders 
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and in some cases make decisions unilaterally- Authority to make decisions is 

actually transferred on these rungs. 

On the partnership rung, participants are given decision-making 

responsibilities, albeit, these are limited. The scope of responsibility is increased 

on the designated power rung. Finally, participants have more power than 

traditional powerholders on the citizen control rung. 

While Amstein's typology is a practical schema for categorizing the level 

of participation of individuals and groups, she provides no method of 

determining on which rungs to place participants. In some cases their placement 

may be obvious, and in others not. Waterstone's (1996a) work on institutional 

analysis however, affords a means of assessing participants' level of participation 

(i.e. power relations) and thus actors, whose position on the ladder is initially 

unclear, can be placed on the appropriate rung. His work is a modification of 

Ostrom's (1986) earlier institutional analysis research, in which an actor's level of 

power may be analyzed by applying these power rules. These rules are, 

position, boundary, authority, scope, information, aggregation and payoff rules 

(Waterstone 1996a). 

Position rules dictate a set of positions and the number of actors that may 

occupy such positions. For example, an advisory board consisting of five 

members may be created under these rules. Boundary rules determine which 
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actors may hold such positions. Often level of education achieved and expertise 

are credentials used to fill these positions. Authority rules assign a set of 

possible actions to positions. An actor as director would have the power to 

invoke a wider range of actions as opposed to an actor who is positioned below 

the directorship level. Scope rules specify which circumstances are affected bv 

the authority rule. For example, as a private citizen an actor may not have any 

power to resolve a conflict. But if this actor were the director of a public agency 

embroiled in a conflict, he/she would. 

Information rules determine communication channels and the 

communication form. A communication channel may be public input, and its 

form may be a public hearing. Or, in the case of GIS, GIS would be the 

communication channel, and digital data and outputs the form. 

Aggregation rules relate to how individual choices are translated into 

collective decisions. An individual may be a member of an advisory board 

charged with resolving a conflict, but if this individual can be out voted 

systematically or if another actor has veto power, then this individual may not be 

able to represent the views of social groups. Finally, pay-off rules describe the 

distribution of benefits and costs of decision outcomes. If actors feel the cost of 

participation is too high in terms of money, time, effort and opportunity costs 

(i.e. resources) or they lack the resources compared to their counterparts, then 
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they may elect to withdraw from the participation process. This is an example of 

powerholders exercising potential power as discussed by Olsen and Marger 

(1993). Conversely, if actors believe they possess the resources necessary and 

determine the benefits (whatever they are and however they are measured) of 

participating are worthwhile, they will participate. 

In understanding power relations more fully, Waterstone (1996a, 1996b) 

presents a set of nested institutional levels in which the set of power rules may be 

applied. These levels are the constitutional level of institutions, the policy level, 

the implementation level and the operational level, and are shown in Figure 2.2. 
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Operational Level 

Implementation Level 

Policy Level 

Constitutional Level of Institutions 

Figure 2.2 Institutional Levels. Adapted from Waterstone 1996a, 1996b 

The outer most level is where rules of organizations, such as governments 

are formed. These rules mandate how policy level functions are to be performed. 

At the policy level, goals and objectives of organizations are articulated through 

the seven power rules, including specifying actors involved in making decisions 

at the implementation level. These rules, therefore shape functions carried out at 

the implementation level. At this level, power rules specify activities conducted 

on the operation level. Finally the rules at the operational level dictate actors' 

behavior. "Thus, the outputs of decision-making at each level (above the 

operational level) are the rules which will govern action at the next lower level" 

(Waterstone 1996a 13). The solid lines on the left-hand side of the Figure indicate 

this cascading effect. Given sufficient resources, actors at each level (below the 

Constitutional level) may be able to change the rules affecting activities (and 
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thereby change the activities and decisions of that level) by modifying the rules 

at the next higher level. The dashed lines on the right-hand side of Figure 2.2 

illustrate this conditional process. 

To illustrate an application of these institutional levels, 1 use the 

Environmental Protection Agency (EPA) as an example. The US government is 

created under the rules at the Constitutional level. Rules for conducting 

government activities are articulated in the US Constitution. Under these rules, 

the executive branch creates the EPA. At the policy level. Congress may pass 

legislation for example to improve drinking water quality. At the 

implementation level, it is left to the EPA to decide how to achieve the goals of 

this legislation. The EPA may decide to ban the use of certain chemicals and is 

given the authority to do so from the policy level. At the operational level the 

people who use these chemicals must cease this activity. 

The framework at the institutional levels provide can be use to examine 

power relations among actors, by uncovering sources of authority and instances 

where decisions are made and by whom. The keys in uncovering what and how 

a discourse conceals, and thus the root is its power, are in the identification of 

instances where conscious decisions are made to frame issues in a particular 

manner, who makes these decisions and under what authority. 



87 

To illustrate an application of these rules, take the case of a public 

participant who is selected to be a voting member of a five person advisory 

board, whose decision will resolve a conflict. The advisory board is created 

under position rules, the actor selected under boundary rules and the voting 

power exercised under aggregation rules. According to Amstein's typology, this 

actor would be placed on the partnership rung. If an examination of aggregation 

rules however, reveals that another board member has veto power over the 

board's decisions, then this actor would be placed on a lower rung such as 

placation, since his/her empowerment is symbolic, rather than actual. 

The introduction of GIS in addressing conflict issues may alter the manner 

in which these rules apply to individual actors and social groups. For example, a 

participant knowledgeable in a particular resource issue, may lack the technical 

expertise required to operate or understand GIS, and hence, may be precluded 

from holding a seat on an advisory board (boundary rule). As well, GIS is clearly 

a channel of communication in which certain decision-making processes mav be 

hidden within the algorithms. An instance may be delineating wildlife habitat 

using cluster analysis, in which professional knowledge may not be 

incorporated. Therefore, the use of GIS may have already made decisions that 

were previously open for discussion. These examples illustrate how the use of 

GIS changes, often subtly, an actor's capability' to participate in discussions. 
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Often GIS limit or reduce such capabilities, leading to a marginalization of 

participants, rather than empowerment - contrary to the claims of GIS 

proponents (Sample 1994; Berry 1996). Waterstone's rules and institutional 

levels are useful for determining an actor or group's level of power and where 

this power originates. This determination may be used to place participants on 

Amstein's ladder of participation to ascertain their level of empowerment. 

In sum, the notions of power discussed in this section play a large role in 

this dissertation. Foucault and Brown's works on discourse provide the theory 

for examining discourse and empowerment issues. Olsen and Marger, and 

Lukes' characteristics of power will be used in conjunction with Waterstone's 

power rules and institutional analysis to investigate and measure how GIS 

discourse affects the empowerment or marginalization of social groups in the 

two case studies. But the exercising of power, the power relations, the impact of 

GIS discourse and the empowerment or marginalization are examined within the 

context of the decision-making process, to which my attention now turns. 

2.8 Decision Making 

As members of society we make decisions everyday. The process of 

making simple, every day decisions has for the most part become routinized and 

is non-reflexive. This is what Giddens (1984) calls "unconscious cognition" (p. 7). 

That is to say, each step in the decision making process is very familiar to us and 
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we do not need to analyze them discursively. However, in order to understand 

more fully how GIS impacts decisions, we need to unpack the decision-making 

process to identify and examine each step. In the terminology of Giddens, we 

need to move from practical consciousness to discursive consciousness (1984). 

By doing so, we can see how the intersection of GIS with each step of the 

decision-making process may have implications for outcomes and ultimately 

empowerment. 

Decision-making has been defined by many (cf. Simon and Newell 1982; 

Taylor 1984) including Carroll and Johnson (1990) who state decision-making is 

"a process by which a person, group or organization identifies a choice or 

judgment to be made, gathers information about alternatives and selects from 

among those alternatives" (p. 14). While this process may be problematic to 

explain universally, it does have characteristics and structures that contribute to 

a basic understanding of the steps involved. 

Several models in which these characteristics and structures are outlined 

have been developed. Davis (1988) among others has identified five decision

making models that are commonly used to study the steps or stages in a 

decision-making process. It is important to recognize that all of these models 

exist within a larger discourse that establishes the boundaries in which the 

decision-making process is engaged and how problems are identified in the first 
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place. The first model is the rational model in which the process is structured 

such that the decision-maker(s) systematically reduces a problem to a list of 

solutions with a common nnetric. This facilitates a quantitative comparison and 

the solution scoring the highest, according to predetermined criteria as dictated 

by a discourse, is selected (Clemen 1996). The second model is the organizational 

model. In this model the decision-maker(s) is primarily concerned with protocol, 

rather than evaluating factors that bear on the decision. Uncertainty can be 

avoided by following the prescribed procedures (Davis 1988). 

The political model is the third type of decision-making model. Decisions 

are made from the interaction of participants. Persuasion and/or authority are 

employed to identify a solution that is acceptable to most parties (Potters and 

Van Winden 1996). The fourth model is the satisficing model. This model 

recognizes constraints as imposed by a discourse, such as time, money, access to 

information, which preclude the selection of a single best alternative. The 

solution chosen satisfies as many requirements as possible given these 

constraints. Lastly, the individual model draws on an individual's traits such as 

education, expertise and knowledge, which are used to guide the decision 

making process. These traits or lack thereof may also preclude an individual 

from making a decision (Dibble 1996). 
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Regardless of the emphasis each model places on the decision-making 

process, they all have a similar structure. More importantly however, is the 

recognition that each model is embedded within a particular discourse. Figure 

2.3 illustrates this structure. 

The decision-making process can be described generically as follows. The 

Participation 

Issue -> Data Potential 

Framing Needs Solutions 

SOCIAL CONTEXT 

IZ 
Ranking 
Criteria 

Solution 
Selection 

Outputs —•Outcomes 

I I I _y_ E^.?ili3Uqn and_Feedlwck_ 

Figure 2.3 The Decision-Making Process Model 

decision making process occurs within a given social context, which is embedded 

within a larger discourse. It is within this social context where various 

discourses, such as GIS and political discourses intersect. These discourses may 

reinforce each other, or contradict another. The social context will ultimately 

affect which questions are posed and by whom, who may participate and nature 

of public participation (empowerment). 

In the first step, issues are framed and questions posed by dominant 

actors in the overriding discourse. This step reinforces the discourse and 

concretizes the parameters in which the decision-making process occurs. Within 

the second step, the data needs required to address the issues and questions 

formulated in the previous stage are identified. Once the data are collected and 
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analyzed using techniques and methods privileged by the discourse, a list of 

potential solutioris are developed in the third step. Criteria from the discourse 

are applied to the list of potential solutions in the fourth step. From this list, the 

solution that is ranked highest or most preferable is selected in the fifth step. In 

step six, outputs from the decision are produced, and may include legislation, 

maps, documents, court orders and so forth. In the last step, outcomes from the 

decision making process are manifested in terms of how the decision affects 

society. 

The decision-making process is dynamic, constantly evolving and 

changing to incorporate new ideas, data, information and social values. 

Evaluation, typically in the form of post hoc evaluations, and feedback may be 

integral parts in this process (Mazmanian and Sabatier 1983). The dashed line in 

Figure 2.3 underscores the conditional nature of evaluation and feedback, as 

these components are more often than not overlooked by public agencies (White 

1969; Slovic et nl. 1974). 

Depending upon the power relations established by a discourse, different 

participants can contribute differentially to the decision making process at 

various stages. For example, they may be able to frame issues and develop 

questions. During public hearings and forums, participants may be given an 

opportunity to provide data, information and views, which may be incorporated 
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into the decision-making process. Often this type of public participation is 

mandated by legislation, such as with the case of Superfund sites (CERCLA 

legislation) and with environmental impact assessments (NEPA legislation) for 

example. Participants may also be able to provide input for developing a list of 

potential solutions, and establishing a list of criteria, upon wliich these solutions 

are ranked. In some cases, participants may even be involved in selecting the 

solution. This case is of particular importance when participants have been able 

to frame the issue and select the criteria, otherwise selecting the solution is often 

a mechanical outcome if these prior steps have been determined by dominant 

actors. 

In sum, all decision-making processes are embedded within a particular 

discourse. While the five models discussed share a similar structure, it is the 

discourse that establishes power relations among actors, and boundaries or limits 

on each of the steps. For some actors these boundaries may be enabling, and for 

others constraining. Moreover, the power relationships created by the discourse 

will ultimately lead to the empowerment of certain social groups or actors and 

the marginalization of weaker ones. 



2.9 Methodology 

2.9.1. Introduction 

To address the objectives of this dissertation, the methodology entails two 

separate lines of inquiry. The first addresses discourse with the goal of 

reconstructing GIS discourse and focuses primarily on the genealogy and critical 

approaches as described by Foucault. The second utilizes case studies to provide 

a grounded examination of empowerment-marginalization issues arising from 

the use of GIS in the decision-making process. These case studies are then 

discussed in the context of discourse in terms of exercising power and the 

implications of existing power relations. 

2.9.2. Reconstructing G/S discourse 

The reconstruction of GIS discourse draws largely upon the works of 

Michel Foucault and to a lesser degree that of Richard Brown. While neither 

author provides a methodology to follow, they do provide characteristics of a 

discourse that can be used to aid in reconstructing GIS discourse. These 

characteristics as discussed above, will be used to piece together GIS discourse. 

Both the genealogical and critical approaches espoused by Foucault to 

reconstruct discourse will be applied to GIS discourse. 
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Recall that the genealogy approach examines discontinuities that converge 

to form a discourse. Based on Foucault's work I will examine the following 

discontinuities: 

1. the role of positivism in the development of GIS; 

2. the social construction of GIS technology; 

3. the role of GIS manufacturers and vendors; and 

4. the institutionalization of GIS. 

These discontinuities are identified by examining the history of the 

development of GIS, presented in this Chapter. They are investigated in the 

context of how they contributed to the formation of the GIS discourse through 

their interactions. The sources of data used in this portion of the research are 

largely from the literature. 

The genealogy approach also addresses authorities of delimitation that are 

instrumental in irvfluencing GIS practice and forming a body of knowledge. 

Literature focusing on the history of GIS will be used to examine these 

authorities. Lastly, the relationships among the discontinuities are explored with 

respect to the three types of relations described by Foucault. 

The critical approach is concerned with systems of exclusion or the ways 

in which a discourse prevents certain segments of society from engaging in a 

discourse, and is linked to power relations among actors and social groups. 

Hence, GIS discourse is examined within the context of power relations, by 



identifying and examining power relations among actors and social groups that 

are established by systems of exclusion. In addition, GIS discourse is analyzed 

by looking at how it legitimates certain forms of knowledge over others. Lastly, 

the foundational authority claimed by GIS discourse (e.g. objectivit}'', value-

neutrality and separation of subject-object) is examined to understand how the 

discourse privileges particular representations of reality. 

2.9.3. Case shidies 

The use of case studies is an important part of this research as they 

provide everyday examples of how the use of GIS in decision making affects the 

empowerment of social groups. In order to select case studies, a list of criteria 

was developed. As GIS is increasingly being used in the decision-making 

process for conflict resolution, I wanted the case studies to reflect situatior\s 

where conflict or at least the potential for conflict, among social groups existed. 

In addition, GIS is commor\ly used for a variety of applications in our society. 

Rather than select case studies in which GIS is seldom or rarely used, I wanted 

the cases to be circumstances where GIS is typically used. Furthermore, while 

GIS is used by a number of public agencies, I wanted to examine public agencies 

that have been using GIS for some time, and were not still working out the 

"kinks". From these rationales, the criteria used to select case studies were 
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developed and are shown in Table 2.1. The case studies are examined in detail in 

Chapter 5. 

Criteria for selecting case studies 

• Governments and their agencies must not be able to make decisions 
unilaterally without outside input. 

• The use of CIS must be a central factor in the decision making process. 

• GIS output must influence the decision, if not be the decision itself. 

• There are at least two readily identifiable opposing groups to be able to 
compare the impact of the use of GIS in the decision-making process. 

• Public participation must occur. 

• 1 must be able to identify all parties involved in the decision making 
process. 

• The parties involved must agree to be interviewed. 

• The parties involved must give me access to all pertinent document, 
including inter/ intra-office memo, gray literature, GIS outputs, minutes 
from meetings and so forth. 

Table 2.1 Criteria for selecting Case Studies 

Initially a pool of potential case studies was developed by interviewing 

people active in the environmental, land use planning and GIS communities in 

Tucson. The criteria in Table 2.1 were applied to this pool of potential case 

studies. The resulting two case studies were chosen for this research: 

• Pima County 1992 Comprehensive Plan 

• Pima County Riparian Habitat Protection Ordinance 
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Although the issues addressed in the case studies were particular to Pima 

County, they are the same concerns faced by many local and regional 

governments throughout the U.S. Pima County is experiencing a rapid 

population growth, which is increasing pressure on both land and natural 

resources. Politics in Pima County have largely been growth and development 

oriented. The county's use of GIS has typically resulted in planrung decisions 

that encourage growth and consume limited natural resources, which in turn 

reinforce local pro-development discourse. Hence, as we shall see, GIS discourse 

is articulated through the local planning processes, and resonates with Pima 

County's corrunodification of nature and political and economic discourses. 

These case studies not only exemplify the intersection of mutually reinforcing 

discourses, but also provide several instances of reflexive (conscious) and non-

reflexive (unconscious) uses of GIS. In this sense the case studies are quite 

appropriate for this dissertation. That GIS discourse intersects and reinforces 

these dominant discourses is a key reason why these case studies were selected. 

In regions with a different political climate however, the dominance and 

articulation of GIS discourse may not be as evident. 

In both case studies government staff were knowledgeable about GIS, 

having used it for a number of years. This familiarity with GIS was a key reason 

why GIS played a central role in determining the outcome of the issues. 
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Moreover, smce public agencies were involved, public participation was a 

requirement of Pima County law. This is typically required of most local 

governments passing legislation that will impact a community. In addition 

during the initial round of interviews, the staff at the county agencies were most 

hospitable, readily agreeing to provide me with office space and access to files, 

documents, photocopiers, GIS equipment and names of involved parties. This 

greatly facilitated the data collection process. Finally, the case studies 

exemplified a "business as usual" circumstance for county agencies, hence the 

use of GIS did not require any special arrangements or outside GIS expertise, 

thereby giving me the opportunity to examine everyday life at county offices. 

While the two case studies did have many similarities, there were also 

some differences. The riparian habitat study exemplifies the use of GIS in a 

natural resource management setting. The Comprehensive Plan case study is an 

example of a land use planning application of GIS. The case studies also differed 

in that public participation was much more evident in the Comprehensive Plan 

study, as citizens had the opportunity to make some decisions in formulating the 

plan, while this was not the case with the riparian habitat study. 

Starting from interviews with government agency personnel, a list of 

parties involved in the decision-making process for each case study was 

generated. These parties were then contacted and asked whether they wanted to 



100 

be interviewed. In all, a total 86 people were interviewed, 38 from riparian 

habitat case and 48 from the Comprehensive Plan study. 

The settings of the interviews were informal and relaxed. Each 

respondent was told that the research being conducted was to examine the 

decision-making process of the relevant case study. At no time prior to the 

interview was any respondent told the specific nature of the research. This was 

done to try to eliminate interviewees telling the interviewer what they thought 

he wanted to hear. The same questionnaire was used for interviewing all parties. 

It was structured so that any details/ information brought up in the interview 

process could be pursued further. Interview times lasted from 45 minutes to 4 

hours in one case. The questionnaire used for data collection is shown in Table 

2.2 

Questions 

1) Briefly state your educational and professional background . 
2) What is your position with the organization? How long have you 

held this position? 
3) From your perspective, describe the (issue). What is your 

role/ involvement? 
4) Can you describe the decision-making structure for this issue? That 

is, who makes the final decision? How and what are the 
issues/questions being framed? Who decided upon this? What are 
some implications of how the issues are framed and what these 
issues are? 

5) What role does GIS play in this issue? Was its use mandated or 
required? If so, by whom? Is GIS a central component in the 
decision making process? 



101 

6) Do you have any experience with GIS? If so, have you had any sort 
of formal training? If not, what do you think a GIS is? 

7) What types of data are entered into the GIS? Who decided this? 
What types of data are not entered into a GIS? Axe these types of 
data given as much weight as those data in the GIS? If so, why? If 
not, why not? 

8) Describe the opportunities for public involvement-participation-
input? Has there been a board or panel established to address 
public concerns? Do members of the public sit on the panel? How 
are they chosen to be on the panel? What is the role of the panel? 
Does it have any decision making power? 

9) What are some advantages of using GIS for this issue? 
10) What are some disadvantages other than the converse of vour 

answers for the previous question? 
11) Could this issue be addressed without using GIS? If so, how? If not, 

why not? 
12) Can you list names of other people involvement in this issue? 
Table 2.2 Questionnaire 

In addition to the questionnaire, other sources of data included 

newspaper articles, maps, government and advisory board reports, inter-office 

memoranda, minutes from public hearings and closed hearings and other gray-

literature. These data sources were used to reconstruct actual events, to 

determine what role GIS played, who participated in the resolution process and 

how, and how decision making authority was allocated, and whether social 

groups were empowered or marginalized. 
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CHAPTER 3: DISCUSSION ON CIS DISCOURSE 

3.1 Introduction 

This chapter reconstructs GIS discourse and examines how it is 

instrumental in shaping contemporary GIS practice. This discourse influences 

the marmer in which GIS-based conflict resolution issues are framed and 

addressed. The first discussion focuses on the genealogy approach (Foucault 

1972) of reconstructing GIS discourse by examining four discontinuities, namelv, 

the role of positivism in the development of GIS, the social construction of GIS 

technology, the role of GIS manufacturers and vendors, and the 

institutionalization of GIS. In addition, authorities of delimitation are identified 

and analyzed to show how thev are instrumental in the formation of GIS 

discourse. 

Next the critical approach to study discourse, as introduced by Foucault is 

applied to the GIS discourse by examining three forms of the systems of 

limitation, prohibition, rejection and will to truth. I illustrate how these systems 

limit participation and legitimate production of certain knowledge within GIS 

discourse and in doing so how they conceal power relationships among actors. 

Finally, Brown's criteria for evaluating the dominance of a discourse are applied 

to the GIS discourse. 
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3.2 GIS Discourse 

Recall that Gregory (1994a) defines discourse as the ensemble of social 

practices through which the world is made meaningful and intelligible. More 

importantly discourses naturalize the ways in which individuals, groups and 

society in general conceptualize phenomena. It bears repeating that decision

making processes involving the use of GIS are typically viewed from a GIS 

perspective. That is, we tend to ask the question, how can GIS be used to resolve 

an issue, rather than can this issue be resolved using GIS? In framing an issue 

from a GIS perspective, GIS users invoke GIS discourse, which dictates what 

questions are posed, what data are required, what criteria are used, and whose 

views count. This section reconstructs the GIS discourse following the 

genealogical approach as described by Foucault. 

3.2.1. Vie Genealogy Approach to GIS Discourse 

In constructing the genealogy of discourse, Foucault spoke about 

discontinuities and the need to map their emergence. From Chapter 2 we know 

that discontinuities are separate, often temporally disparate events. Reviewing 

what little literature there is on the history of GIS, and the more plentiful 

literature on technology and society, there are four discontinuities that emerge as 

being pertinent in the development and evolution of GIS discourse. This section 

discourse examines each in turn. 
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3.2.1.1. Positivism 

If GIS introduces a new discourse, why have its development and 

application been viewed as not having any serious social implications until 

recently? Perhaps this is largely due to the lack of an explicit theoretical 

underpinning or structure giving guidance to the development of GIS (Martin 

1991). The development of GIS has, arguably, been an exercise in methods, 

rather than theory driven. That a theoretical basis is largely unexamined (or 

ignored) speaks volumes when examined, particularly insofar as the practice of 

GIS and the empowerment of social groups are concerned. The development of 

GIS without consideration of the social, economic and political contexts 

"introduces the danger of creating or reinforcing dominating discourses." 

(Aitken and Michel 1995 24). These discourses, controlled by powerful economic 

and political alliances in society, could delegate decision-making to so-called 

experts who know 'best' and thereby exclude practical and contextualizing 

questions from public debate and discussion (Lake 1994). 

Positivism was the dominant theoretical perspective in the 1960s in the 

discipline of geography (Burton 1963; PCnight 1992). The so-called quantitative 

revolution saw the application of the scientific method of inquiry used in many 

areas of geographic research. This method was borrowed from the natural 
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sciences and signaled a transition or shift from earlier idiographic concerns with 

areal differentiation to nomothetic approaches (Gregory 1994b). A wide range of 

statistical techniques was by being used by geographers to investigate 

geographic issues such as migration (Armstrong 1969) and urban geography 

(Newling 1963; Dacey 1966) for example. These investigations were however, 

largely data driven. That is, the data were from pre-collected databases such as 

the US census, and set limits on what questions could be asked. 

This method of inquiry was well established in the physical sciences and 

deviance from established and recognized protocols was generally not tolerated 

(Brown 1993). Science and the scientific method of inquiry, based on positivism, 

not only lay the framework for conducting investigations, but also dictated who 

could practice, what credentials were required, how results were to be presented 

and what criteria were to be used in evaluating research (Brown 1993). 

Positivism assumes value-neutrality, objectivity, and separation of the 

subject-object. This viewpoint represents epistemological conditions with social, 

political, economic and ethical ramifications for those not privy to the discourse 

(Lake 1993). Heywood (1990) notes GIS has reaffirmed the importance of the 

positivist approach to problem solving in geography and the social sciences in 

general. 
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Current GIS development and praxis take as a given that the only 'correct' 

approach to problem solving (including decision-making) is that of empiricist 

positivism, based on common sense and general experience (Miller 1995). This 

top-down, data driven approach, a hallmark of positivism, privileges certain 

representations of reality and knowledge production. It assumes that there is 

only a single version of reality (a positivist one) that can be modeled based on a 

single version of knowledge. Current GIS ontology is embedded in a Newtonian 

conception of space and time, where representing the natural and social world is 

only a technical problem (Pickles 1995). Given this ontology and the internal 

structure of GIS technology, knowledge can and must be reduced to digital code 

and subjected to deductive reasoning. Proponents of GIS argue that it [GIS] 

provides a model which is " an accurate representation of the world and 

embodies the spatial relationships necessary for the solution of any particular 

problem" (Martin 1991 48). But these conceptualizations and representations are 

ones that do not and cannot adequately represent all social relations (Sui 1996). 

Among all possible worlds, the GIS (positivist) epistemology is only one way of 

knowing and representing the world. 

This structural and ontological privileging of reality and knowledge 

production is not liberating and democratizing, rather, it sets limits on the use of 

GIS for decision-making. Clearly there are multiple representations of reality. 
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based on just as many knowledge sets. If we question the foundational 

authorities upon which knowledge is produced, we recognize that all knowledge 

is socially constructed. Since GIS discourse privileges knowledge derived from 

the positivist perspective and hence legitimates this foundational authority, it is 

in this regard that the use of GIS is limiting. As Sheppard (1995) states, "the 

widespread adoption of technologies based on Boolean reasoning restricts the 

scope of our claims to knowledge by marginalizing other logics" (p. 10). Indeed, 

GIS has poorly served those whose viewpoints and values differ from those 

incorporated into GIS. These values incorporated into GIS typically reflect the 

views and interests of dominant sectors in society. Dominant social groups are 

not only able to frame issues that require their readily GIS-able data, but also are 

able to invoke a discourse that requires quantification of values. Intangible 

factors such as attachment to place, sacredness of place, and the non-monetary, 

non-quantifiable values of nature for example, are difficult to quantify, lose 

meaning or distorted when they are, and are usually not present in the decision

making process which uses GIS (Chrisman 1987; Mark and Frank 1989). 

The influence of positivism on the development and practice of GIS is 

manifested by the superimposition of the scientific mode of inquiry onto the 

manner in which the internal structure of GIS was created and how GIS is used. 

Deductive logic for example, is a hallmark of positivism and computer 
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programming, and is found throughout GIS software code, thus excluding the 

use of inductive reasoning. This influence serves to maintain GIS discourse bv 

privileging the positivist ontology and epistemology over other productions of 

knowledge. To the degree that such knowledge production and practice dictate 

how GIS is used in decision-making processes, outcomes will favor those 

perspectives that can be reduced to Boolean reasoning and discount those which 

cannot. Human reasoning, unlike Boolean reasoriing is not necessarily either/or. 

There are shades of in-betweenness with human reasoning. For the most part 

GIS discourse has been successful at hiding the social, political and economic 

implications of the influence of positivism by portraying the use of GIS as 

unbiased and objective. 

As 1 will show in Chapter 5, the production of geographic information and 

knowledge is highly one-sided with GIS, and tends to be technology, data and 

agency driven, and technically oriented, which privilege certain ways of 

knowing the environment. These privileged GIS ways of knowing the 

environment are rooted in the positivist epistemology of empiricism, are 

constructed in the image of existing power relations, and serve to strengthen the 

dominance of GIS discourse. It is this cyclic reinforcement of power and 

knowledge that makes dominant discourses difficult to displace (how many 

universities, public agencies and private firms are abandoning GIS?). Outputs 
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from these discourses such as maps from GIS, become truth claims - seldom 

subjected to questioris or analyses. 

3.2.1.2. Tlie Social Construction of GIS Technology 

The second discontinuity examined in this dissertation is the social 

construction of GIS technology. In this section I argue that technological (and 

GIS) development is not deterministic (i.e. an inevitable product of technological 

"progress"), but rather a product of the social context in which the technology is 

developed, including the active agency of individuals and organizations. 

Recall from Chapter 2 that technological determinists view the 

development of new technology as a predetermined, natural progression. From 

this perspective, GIS does indeed seem to be a logical and natural progression 

from McHarg's (1969) overlays. Moreover, technological determinists would 

contend that with the development of the computer, it was only a matter of time 

before the marriage of mapping and computers bred the offspring of GIS. The 

example of the CGIS in Chapter 2 seems on the surface to support this argument. 

Recall government agencies needing to produce land use maps from computer 

databases decided to develop a computer system (i.e. a GIS) to do the mapping, 

instead of producing the maps manually. As mapping procedures were 

automated and computing speeds increased, efficiency and productivity also 
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increased, and GIS was seen as "progress". Hence, from the technological 

deterarvinist's point of view, the empowerment or marginalization of social 

groups is seen largely as a moot point, since technological development is 

deterministic. 

While it may "make sense" to see technological change as an evolutionary 

and logical progression, the development of GIS technology must be seen as a 

social process, which cannot simply be explained as the logical development of a 

tool that serves the scientific needs of geography (Wright et al. 1997). The 

evolution of GIS technology exemplifies one of many paths of technical change 

whose growth has been shaped by the contemporary technical and social 

environment (Sheppard 1995). Choices are continually made so that some paths 

are further explored and others not. But these choices are not random. They 

depend on the ways in which current practices, knowledge sets and social 

conditions favor their selection. A key question, of course, is whose practices, 

knowledge and social conditior\s? In the words of Wynne (1980), 

Whereas technology is usually regarded as a (neutral) means, to 
social ends defined interdependently, one hopes, by democratic 
political institutions; in reality the complex, hugely costly, 
committed and powerful institutions set up as an organizational 
embodiment of technical means, gradually come to define social 
goals in terms of 'needs' for major public investment... And 
their perception of need - their definition of social values -
naturally reflects their commitments (p. 178). 
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Viewed from this perspective it is disturbing to find that some (cf. 

Maguire 1991; Weller 1993) overlook the social, economic and political contexts 

that influence the development of technology and the people who create and use 

it. Moreover, GIS technology is not only a product of these contexts, but the use 

of GIS also has social consequences. Its use represents subtle, yet fundamental 

shifts regarding the production of knowledge, as knowledge that can be fitted 

into GIS databases is privileged over knowledge sets which carmot readily be 

incorporated into such digital databases. 

Hence, GIS technology is socially and culturally constructed, and is a 

product of the social context of its origins (Warren 1995). In addition there are 

agents, such as the early developers of GIS, who make decisions, which in turn 

influence the technological development and use of GIS. Some of these agents 

actively influence the development of GIS in order to achieve particular ends -

ends which are typically associated with economic gains (Yearly 1987). Still 

other agents such as large resource extraction companies and land developers, 

advocate the use of GIS because it tends to produce outcomes in line with their 

interests since they can frame their arguments from a GIS perspective, while their 

opponents usually cannot. In the case of resource management for example, 

these outcomes may be a particular resource allocation that favors certain 

dominant social groups such as mining and forestry companies. 
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But at the same time, it is the actions of these very agents that maintain 

and reinforce GIS discourse - a discourse which makes the use of GIS seem to be 

natiirnl. And since the use of GIS appears to be a natural progression, its use is 

seldom questioned. Thus, there are decisions made by agents that may have 

significant social implications insofar as the empowerment and 

disenfranchisement of social groups are concerned. The social construction of 

GIS technology is reflected in the social contexts in which they are developed. 

That is to say, we cannot accept the notion that the development of GIS is 

determined, rather it is the social environment in which decisions are made that 

guides the evolution of the technology and shapes the discourse. From Chapter 

2 for example, we know that in the early 1960s governments were addressing 

issues on land management by using land use classification maps. In Minnesota 

where tax information was based on 40 acre parcels, GIS was developed to 

analyze data specifically at a 40 acre mapping unit. Hence the management of 

land and land information led to the development of a GIS based on 40 acre 

parcels. 

3.2.1.3. GIS manufacturers and vendors 

The third discontinuity discussed in this research is the role of GIS 

manufacturers and vendors. These agents have played a central role in the 
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proliferation of GIS and the development of GIS discourse. GIS was developed in 

the 1960s and since then, the GIS industry has grown, as measured by sales, by 

approximately 20 percent per year into a S4 billion dollar-a-year industrv (Frost 

and Sullivan 1995). Environmental Systems Research Institute (ESRI), the 

manufacturers of Arc/Info and ArcView, and Intergraph, makers of Bentley's 

MicroStation, account for roughly half this business (Frost and Sullivan 1995). 

The sheer number of public and private sector firms adopting GIS for their day-

to-day business is one aspect of this incredible growth rate. But adoption of GIS 

by these firms and agencies did not occur in a vacuum. Rather, GIS 

manufacturers and vendors are undoubtedly active agents in promoting the use 

of GIS for conducting business and for resolving conflicts and making decisions. 

But as shown in the following section, this promoting by these agents are not the 

only factors influencing the adoption and use of GIS. 

The interests of GIS manufacturers and vendors in promoting their 

products stem from the standpoint of economic gain. Since benefits accrue to 

manufacturers and vendors, their day to day business practices not only 

reinforce the GIS discourse, but their business goal is to reinforce GIS discourse. 

As discussed later in this chapter, GIS discourse is largely reconstituted by this 

group in the form of self-imposed standards and aiding in the proliferation of 

GIS. These standards dictate what products are expected and what practices are 
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acceptable. Moreover, these standards are not only legitimated bv uncontested 

research and development, and the marketplace power of GIS manufacturers 

and vendors, but also by the evolving standards of practice for the various users 

of GIS. 

Current GIS software and data models (e.g. raster and vector) have 

inherited an intellectual and conceptual lineage that can be traced back to the 

social and technical environments of the 1960s. Most of the literature on the 

history of GIS tends to be autobiographical in nature, but does offer insights into 

how the GIS industry not only views the role of GIS, but also how they set about 

selling (proliferating) GIS to society. For example, the GIS industry's premier 

visionary, jack Dangermond, states, "we (GIS manufacturers and vendors) have 

not yet successfully convinced enough people of the value of this technology, 

and the point of view about the world which it embodies" (Dangermond and 

Smith 1988 310). It would indeed be interesting to ask Dangermond how he 

defines 'successfully'. 

To have a successful company, the early pioneers of GIS had a primarv 

objective, "to embed GIS into everyday life until it is indistinguishable from it -

until people fail to recognize it as a separate technology" (Zwart 1993 195). Once 

GIS was perceived (or imperceptible) as such, its proliferation would be 

inevitable. In the words of jack Dangermond, 
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[A]s the decade passed (1980s), instead of having to press GIS 
solutions on unaware and often unwilling potential users, user 
organizations and the Requests for Proposals (RFPs) they wrote 
began to specify GIS technology as the required means of meeting 
certain objectives (Dangermond and Smith 1988 305). 

The proliferation of GIS technology is one means through which GIS 

manufacturers and vendors reinforce the GIS discourse. To understand how 

these agents maintain and reinforce the discourse it is imperative to examine the 

ways in which they strive to spread this technology. For example, Dangermond 

recounts. 

As the 1980s began, GIS technology seemed to be a technology in 
search of uses - a computer technology which required constant 
selling efforts, a technology requiring a great deal of continuing 
support after the sales, a technology in which each system had to be 
specifically tailored and carefully nurtured (Dangermond and 
Smith 1988 305). 

Clearly this is no longer the case with most "plug and play" GIS 

technology. One key to overcoming this barrier of which Dangermond speaks is 

to make the use of GIS seem natural; that is, to make the use of GIS appear to be 

a logical progression in the ways in which potential GIS users conduct business 

from using paper maps and colored push-pins. Another manner is to convey the 

belief that GIS are indispensable for operating a successful business. Two 

primary media, advertisements and software reviews are used by GIS 
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manufacturers and vendors to market their products and to transmit these 

beliefs, which reinforce GIS discourse. 

Without a doubt, advertisements are designed to market GIS and its 

products as an empowering technology. But apart from selling GIS, 

advertisements also reinforce GIS discourse in that they are geared toward 

naturalizing the use of GIS for daily tasks. Most advertisements mention that 

GIS is easy to use, is empowering (i.e. allow one to make decisions more quickly 

and thus give one time to do other tasks) and will give one the upper hand in 

business. Typically phrases such as 'power', 'improved decision making', 'user-

friendly' and 'problem solving' are cleverly embedded in graphics to give the 

prospective customer the impression of needing the product to be more 

successful (Fowles 1996). Moreover, phrase like these are used to convey a sense 

of legitimization for the knowledge, products and decisions made from GIS. 

Figure 3.1 is an advertisement by Bentley''"'^ appearing in GIS World, a 

popular GIS magazine. They are advertising GIS software called MicroStation 

GeoGraphics^M. The term "superpower" is displayed in bold red letters, along 

with the claim that this GIS is the "most powerful... GIS solution ever" to convey 

a sense of power. Although no criteria for determining whether this is the "most 

powerful GIS solution ever" are given, one can assume the advertisement is 

referring to time and money efficiency, which themselves are part of a larger 
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discourse. Nevertheless, what are the rationality and foundational authority 

behind Bentley's claim of most powerful? Are the products and knowledge 

generated by this GIS more valid and powerful than outputs from other sources? 

A lack of a foundational authority to make this claim is concealed by the 

discourse. 



M ·th ··· .. ····· .... ... n·· ·e~4T eet , : :·:::_ .e. : := ·:,iy· · 

. nw· 
. . . . 

....... . GISso ··.·.·. >are 
superpower. 

"1\-'lkroStatiori GeoGrapbk~: 
tbc he.~t ofbot:b worlds. 
Combine advanced GlS soft.ware with MicroSimfon 95 and 
what do you get? The most powcrfol intcguHed eltgineering 
and planning,'GIS :solution ,wcr. 

G-eoEngin:eeringw 
Based on .fo ull~11~w coi1ccpt cal led "Gco.'E11gincering," 
:MkroStation GeoGraphics prcwides a.It the dala captur~ 
aud ~<liting powecs of Mic:toStation with full function 
rns.ter.\·cctor cap.abilities. All in one scHmJess soHwarc 
p.c,ckage. Permanently eliminating the gap bet'\\-een 
eng.ineeting and planni1116 . 

. E:xpa:n.cl v.our .h:<:..rizons.. 
Witti 'MicroStation GcoGraphics; there are no obstacles. 
Ifs intcropernblc. scalable and available on all m,1jor 
platforms. Pl.11:; all mes ure bin:U)' comrxttible; so your ·:;;.»';....-·,.· 

inve-stmcnt in data is never compromised. lt~f 
Customize ,1our world. tW 
As your busines: exptmds aud your needs gro\.\~ benefit from IJ t~i 
GeoE11gin~liog technology dcstg11cd for engineering i!pplic.i . · : 
lions and customiz:at10n An mtuflive user interface makes j · · 
it :simple to customi7-c or build specialized applications i;~ 

Reprint permission granted 

Figure 3.1 Advertisement for MicroStation by Bentley 

118 



119 

The advertisement also mentions "an all-new concept" termed 

"GeoEngineering™" which sounds impressive and plays upon the dominance of 

science discourse, but is never explained or defined. However, it claims it can 

"permanentiy eliminate the gap between engineering and planning". This claim 

of course, overlooks the need for communication between planners and 

engineers. Lastly, the advertisement has taken GIS beyond user-friendliness to 

an "intuitive user interface" which can be used to customize GIS applications 

and ensure expandability and future success. In making the claim that an 

intuitive user interface can be used to customize applications, the GIS 

manufacturer/ vendor conceals that GIS is a specialized technology in order to 

create the appearance that the use of GIS is part of everyday life in the business 

world. Moreover, this interface plugs directly into GIS discourse, which dictates 

or at least limits how GIS can be used. 

Figure 3.2 is an advertisement by Decisionmark'''" for their GIS software 

called Proximityappearing in Business Geographic, a magazine devoted to GIS 

business applications. Again, by using bold lettering embedded in graphics 

representing computer printouts and the face of a white male representing 

authority, catchy phrases are displayed to give potential customers a feeling of 

power, control and superior decision making capabilities. 
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These texts are used to legitimate the use of GIS and the production of 

geographic knowledge. Proximity™ can not only make decisions for you, sell 

your ideas to your superiors and customers, but it can do so "quickly, easily and 

inexpensively." But what constitutes good decision-making? Clearly, criterion 

such as fair or equitable cannot be used to describe good decision-making since 

GIS privileges certain perspectives over others. Instead, the criteria used to 

evaluate a decision are those dictated by GIS discourse, namely time and money 

efficiency. By using criteria such as these, it is only natural that GIS would 

produce "good" decisions. 

Lastly, the advertisement claims that Proximity'^" is also empowering and 

comes with data, though what data are included are not specified. The fact that 

this GIS vendor includes digital data with their software serves to reinforce GIS 

discourse insofar as the criterion for data to be in digital. The data privilege the 

positivist's representation of reality and hence can be empowering for those 

groups whose own views are readily digitizable. 

While these advertisements appeared in magazines devoted to GIS, they 

are also starting to appear in other media. For example ESRI placed an 

advertisement in the May 12,1998 issue of USA Today, the newspaper with 

nation's largest circulation with 1.9 million daily readers. This exemplifies the 
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efforts GIS manufacturers and vendors will undertake to facilitate the 

proliferation of GIS. 

Clearly, these advertisements do convey a sense of power and success, 

and are probably selling large numbers of the product. This alone strengthens 

GIS discourse by increasing the number of GIS users, which in turn increases the 

number of people who view the world from a GIS perspective. But is a user 

empowered just because he or she can use the software? Some advertisements, 

such as the one shown in Figure 3.3 are much more subtle, yet still reinforce GIS 

discourse. The brightly 

colored stylized world 

map, indicative of a child's 

drawing suggests how easy 

GIS is to use. The text 

claims that GIS is our 

common language, the 

antidote to the geographic 

tower of Babel. The globe 

also suggests that the 

globalization of GIS (and 

GIS discourse) has reached 
Figure 3,3 ESRI Advertisement 



123 

every corner of the world, and that one would be left out of the picture without 

ESRI GIS. 

Of course, the acronym ESRI is displayed to ensure the readers know it is 

ESRI GIS (Arc/Info and Arc View) which is the common tongue and not some 

other GIS. The industry of manufacturing and selling GIS has indeed become a 

powerful force in shaping the GIS discourse. So much so, that in some cases it is 

the industry telling the business people what they need to be successful. While 

this is not unique to the GIS industry alone, it does underscore how GIS 

discourse is maintained. What these people need to be successful of course, is to 

use GIS! Were these people unsuccessful before GIS technology existed? Thus, 

the ability of GIS advertisements to influence GIS discourse surfaces in the 

proliferation of GIS technology and the increasing number of users (and 

decision-makers) who see the world through a GIS lens. 

The second medium used to shape GIS discourse is the software review. 

Software reviews provide an opportunity for recognized leaders (who are 

granted authority by GIS discourse through authorities of delimitation) in the 

GIS field to evaluate GIS software and proclaim their judgment before a GIS 

audience. Again the evaluation process is typically divorced from political and 

social discourses, and efficiency and effectiveness become the benchmarks for 

reviews. Limp (1996a) for example reviewed Maptitude 3.0b, stating it "set a 
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high standard for power, ease of use, data accessibility and low cost- in other 

words it will increase your productivity" (p.38). These reviews perpetuate the 

GIS discourse because they are able to establish standards, such as what 

algorithms to include, to which all others must adhere if they are to be deemed 

successful by the GIS community. ESRI dramatically improved its ArcView 3.0 

release from previous versions because earlier versions "lack the ability to 

develop data, had no digitizing capacity and offered limited editing capability... 

ArcView 3.0 is ERSI's response to challenges from other vendors with 

sophisticated desktop-mapping software... the product (ArcView) has evolved 

into a serious standalone system, although full functionality requires one to buy 

the whole ArcView package with its extension modules" (Limp 1996b 42). 

Hence, at the material level, the ability of software reviews to shape GIS 

discourse is manifested in GIS manufacturers and vendors conforming to 

industry set standards. 

GIS manufacturers and vendors actively shape and strengthen GIS 

discourse by communicating to public agencies and private sector firms the 

necessity of using GIS to be successful and productive, and by self-regulating the 

GIS industry to ensure conformity (i.e. avoid chance events). Advertisements are 

used not only to capture a share of the market, but also to convey a sense of 

needing GIS to be successful. Seen in this light, GIS is beneficial to dominant 
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groups such as the GIS industry. Moreover, as the case studies will show, there 

are material benefits which also accrue to dominant social groups involved in the 

decision-making process. 

The manifestations of the GIS discourse in this case are not so much the 

software reviews and advertisements, as they are the GIS manufacturers 

producing software which meets the standards set forth in the reviews, and the 

perception created by advertisements of needing GIS software to be successful. 

In both cases these material realities reconstitute and strengthen GIS discourse. 

3.2.1.4. Institiitionnlizntion of GIS 

The final discontinuity examined in this research is the institutionalization 

of GIS. Institutionalized does not simply mean used by private and public sector 

firms and in academia, but that the use of GIS fundamentally changes the 

research, teaching and business agendas of these firms and educational 

organizations. Once GIS is institutionalized it reinforces GIS discourse, as 

business and intellectual endeavors are "adapted to technical means and 

possibilities and not the other way around" (Smith 1996 609) and the use of 

"geographic information systems involves a reconfiguration of geographical 

practice" (Curry 1994 449). 
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The widespread adoption of GIS technology by public resource agencies, 

private firms and academia is testament to the evolving dominance of GIS 

discourse. The list of adopting organizations include government agencies such 

as the Environmental Protection Agency (EPA), U.S. Forest Service, Bureau of 

Land Management, and U.S. Geological Survey (Goodchild 1995), private firms 

such as Target, Wal-Mart and the Perrigo Company (largest producer of 

nonprescription pharmaceuticals in the U.S.) (Specht 1996) and many U.S. 

universities. 

As will be showT:i in the case studies used examined in this dissertation, 

the institutionalization of GIS is resulting in GIS appearing to be a natural part of 

finding solutions. But such is the characteristic of a powerful discourse. By 

using GIS technology to address social issues, without fully considering the 

social implications of doing so, reinforces the GIS discourse. 

The institutionalization of GIS has also altered teaching agendas in 

academia. Many geography, engineering and geoscience departments in the U.S. 

have established computer labs used in the teaching of GIS (e.g. Geography at 

the University of Arizona). These facilities have replaced light tables, drafting 

tables, T-squares and cartography pens. Within some geography programs, 

students are no longer taught the basics of cartography, but instead are trained to 

program the manipulation of datasets for visual display in a GIS platform. The 



127 

change in teaching agendas may appear to be a natural progression, but in reality 

it is universities adapting to a changing marketplace. Granted there are 

exceptions to GIS replacing cartography in geography programs, such as those as 

Perinsylvania State University, the University of Wisconsin, Madison, and the 

Universit}' of Washington, to name a few. 

Smith (1996) however, observes that many GIS jobs are "grunt work", 

requiring little skill. Universities have responded by offering GIS courses that fill 

these "deskilled" positions with their graduates. By training students in the 

"how-to's" of GIS, the discourse is strengthened, as soon to be GIS technicians 

(as were cartographers) are usually not made aware of the social implications of 

using GIS. An outcome of this is that graduates are not cognizant that GIS does 

indeed privilege certain world perspectives, values and data. As a result the 

work performed by GIS technicians strengthens GIS discourse. 

With the institutionalization of GIS we also see the emergence of another 

issue, that of accreditation. Recent concerns over credentialing GIS practitioners 

have arisen as GIS professionals seek ways of maintaining standardization, 

consistency and competency (and ultimately credibility) within and outside the 

practice of GIS. Obermeyer and Pinto (1994) for example, note that as GIS users 

continue to proliferate there will be a need to establish some form of 

accreditation. With accreditation, GIS professionals (practitioners) claim they are 
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in a position to avoid the world of values, and thereby remove themselves from 

power relations and objectively concentrate on technical issues of data collection 

and analyses (Miller 1995). But this implies a separation of subject and object, 

and as the case studies will show, this is clearly not the situation. These 

professionals have rarely had to face (or are aware of) the issues of 

representatior\s of reality as discussed above, and how this affects empowerment 

in the decision-making process. 

By institutionalizing GIS, the evolving dominance of the discourse brings 

to take roots. The use of GIS becomes so widespread and taken for granted that it 

only seems natural to use GIS in resolving many conflictual issues. Moreover, 

because GIS systematically favors certain points of view on an issue, those, 

whose points of view do not coincide with the GIS viewpoint, are marginalized. 

The material reality of the institutionalization of GIS can be seen in the ways in 

which management, research and teaching agendas have been changed, as well 

as in the outcomes produced from decision-making processes involving GIS. 

These changes and outcomes serve to maintain and / or strengthen the power of 

GIS discourse. 

Hence, the four discontinuities examined are the role of positivism, the 

social construction of GIS technology, the role of GIS manufacturers, and the 

institutionalization of GIS. On the surface, these discontinuities appear to be 



129 

somewhat um-elated. Nevertheless, they all are instrumental in reinforcing or 

strengthening GIS discourse. To understand how these discontinuities coalesced 

to form GIS discourse, we need to address the authorities of delimitation that 

enabled the formation of this discourse. 

3.2.1.5. Authorities of Delimitation 

Returning to Foucault's notion of authorities of delimitation, we find that he 

is referring to those forces which coalesce discontinuities and form a discourse. 

These authorities open up the possibilities for discontinuities to become 

increasingly intertwined. 

The authorities of delimitation for GIS discourse include individuals who 

developed early GIS and thus established a framework for subsequent GIS 

evolution to follow; faculty at universities and research organizations such as the 

Oak Ridge National Laboratory; GIS certification courses and the organizations 

that offer such courses; organizations that have adopted GIS to use in conducting 

everyday business; and the larger science discourse. 

From Chapter 2 we know that governments through their agencies, 

particularly the military and land management departments, recognized the 

utility of being able to map phenomena with the use of computers. McHarg was 

the first to show how manual overlays could be used to accomplish similar tasks, 

such as planning transportation corridors (McHarg 1997). Individuals such as 
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McHarg, and others involved in developing GIS at various universities and 

government agencies such as Nicholas Chrisman, Jack Dangermond, Roger 

Tomlinson and Tom Poiker were recognized as the leading authorities in this 

emerging field called geographic information systems. The knowledge 

accumulated and propagated by these individuals started to form the basis for 

GIS as it is known today. 

Authorities of delimitation then are not only those individuals who were 

instrumental in integrating the bodies of computer and geographic knowledge 

that eventually embodied GIS as a technology and GIS as a social practice, but 

also the larger science discourse. GIS discourse evolved and is situated within 

the larger science discourse, complete with its ontological and epistemological 

characteristics of positivism. With respect to GIS as a technology, the 

superimposition of computer technology on the ways geographic information is 

incorporated and produced, follow in the positivist tradition, upon which GIS 

discourse has its roots. Thus, GIS as a technology privileges the positivist 

representation of reality. This privileging is manifested by GIS as a social 

practice with the need for the quantification of data. 

As a discourse evolves, there is a need for it to exert its presence and 

dominance on other discourses. Clearly the discontinuity of GIS manufacturers 

and vendors fulfills this need. Tlie actions of these agents undoubtedly reinforce 
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and strengthen GIS discourse in our society, not only through the proliferation of 

GIS, but through the way in which GIS is presented to society. In adopting a 

technological determinist view point, these agents frame GIS as a necessary tool 

and as a logical progression from past ways of conducting business, the 

discourse is maintained and GIS as a tool, gradually fades into the background 

and becomes taken for granted. 

3.2.2. TJte Critical Approach to GIS Discourse 

The critical approach to reconstructing GIS discourse focuses on systems of 

exclusioiTS, through which the discourse simultaneously controls and legitimates 

who may participate, certain representations of reality and productions of 

knowledge, and ultimately power relations among actors (Foucault 1972). From 

Chapter 2 we know these systems of exclusion take on three forms, viz., 

prohibition, rejection and will to truth. All of these forms of limitation 

"interrelate, reinforce and complement each other, forming a complex web, 

continually subject to modification" (Foucault 1972 216). 

Prohibition is the banning of certain individuals and social groups from 

participating in a discourse and along with them, their representations of reality 

and knowledge. Since prohibition is aa easily recognizable form of exclusion, 

"...it soon reveals its links with desire and power" (Foucault 1972 216). In other 

words, it is not difficult to uncover the source of power from which prohibition 
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originates, and why it was engaged in the first place. With respect to prohibition 

and the claims of GIS proponents, we find a situation that appears to be a 

paradox. One of the claims of GIS proponents is that its use will increase 

participation in the decision-making process, yet prohibition is intended to 

produce the opposite result. In this regard prohibition restricts, often through 

legal measures, participation and discussion on certain issues, which a discourse 

deems to be off limits. Through prohibition, GIS discourse is able to legitimate 

the framing of certain issues and the knowledge of individuals and groups who 

are not denied participation. In addition to an outright ban on participation, 

there are instances when prohibition is established through other measures such 

as monetary cost of participation. For example, many grass-root community 

organizations often lack the funding to acquire a GIS and data needed to argue 

their case (Sieber 1997). As such by virtue of poverty, these groups are 

prohibited from engaging in GIS discourse. 

The second form of exclusion is rejection. While rejection is not an 

outright ban the participation and knowledge of social groups and individuals, it 

does present barriers to their inclusion. With GIS discourse, rejection takes on 

many forms. As previously discussed, a criterion of GIS discourse and a 

necessary trait of GIS is that data must be in digital format to be included in a 

GIS database. That some data are not GIS-able and are subsequently omitted 
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from GIS analyses is a form of rejection. For example, cultural belief systems 

such as that of some Native American cultures, often affect how a society uses its 

natural resources. Yet, trying to enter systems of belief into a computer is 

difficult if not impossible, and issues of value distortion may arise. Hence, such 

data may be overlooked during a policy formulation process that uses GIS. This 

system of exclusion is much more subtle than prohibition, and hence uncovering 

power relations is more difficult when rejection is employed. This form of 

exclusion, as discussed in Chapter 5, is relevant to the Pima County 

Comprehensive Plan case study. 

Rejection is also manifested in the discounting of knowledge sets of 

certain actors because they do not have or are not recognized as possessing 

'proper' credentials as dictated by GIS discourse. In science discourse credentials 

are an important barrier to participation. This same barrier has also carried over 

into GIS discourse. While the number of people possessing GIS skills is 

increasing, there is an attempt by the GIS community to institutionalize 

credentialing, particularly by GIS manufacturers such as the case with ESRI's 

certification program for example, where actors can take courses offered by ESRI 

staff to become certified ESRI instructors themselves (Obermeyer and Pinto 

1994). This is an example of how a discourse is continually subject to 

modification in order to limit participation and maintain its dominance. Power 
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relations among actors are thus concealed behind certificates and diplomas, as 

those who are not in possession are at risk of having their participation and 

contributions limited or rejected. 

The will to truth is the final system of limitation and of the three forms of 

limitation, it is the one most effective at concealing power relations. The will to 

truth is concerned with the production of knowledge, how this knowledge is 

employed and how those actors privy to the discourse exploit it (Foucault 1972). 

It relies on institutional support such as methodology, publication of research 

findings and applications. GIS discourse undoubtedly has roots in a larger 

science discourse. The dominance of the positivist worldview as will be 

illustrated in the case studies, is clearly an integral component of GIS discourse, 

as it privileges a particular production of geographic knowledge. This 

knowledge is viewed as 'truth' and therefore, all other forms of knowledge must 

be 'false' (Foucault 1972). Hence, the will to truth as structured by GIS discourse 

defines what truth is, and is used to marginalize those in possession of 'false' 

geographic knowledge. 

The foundational authority upon which the will to truth and 

subsequently, 'true' knowledge is based, are rooted in positivism. GIS discourse 

must necessarily, suppress and reject all other forms of knowledge in order to 

maintain its evolving dominance. Power relations are thus structured and 
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exploited by the will to truth system of exclusion, with those holding 'true' 

knowledge occupying positions which enable them to exercise power over 

others. The will to truth is exploited by dominant social groups reinforcing GIS 

discourse through GIS praxis, which in turn produces outcomes that benefit 

these groups. Moreover, since those holding 'false' knowledge are de-

legitimated by GIS discourse, subversion of the discourse is difficult. In order to 

participate, weaker social groups often resort to framing their non GIS-able 

arguments from a GIS perspective, which results in their 'buying into' and 

reinforcing GIS discourse. In buying into GIS discourse, these non-GIS-able 

values need to be transformed or distorted to fit the GIS mold, which raises 

issues of value distortion. How can values such as religion for example, which 

often dictates how the environment is perceived or constructed, be digitized? 

This brings up an important point. There are necessary or inherent traits 

of GIS that cannot be eliminated without completely altering what GIS is. These 

characteristics include the data, analyses and outputs, which reinforce systems of 

limitation. Data must be digitizable, as GIS cannot incorporate data that are not. 

Spatial analyses must be able to be conducted on the data. If GIS cannot spatially 

analyze the data, then it is nothing more than a computer mapping package. GIS 

outputs must be able to display the data. If GIS cannot display the data, then GIS 

cannot convey information. Clearly these necessary characteristics impose 
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boundaries on who can participate in the discourse and who cannot, through the 

ways in which knowledge, values and view are (re)presented. If weaker social 

groups are to "buy into" the discourse, then their knowledge, values and views 

may be distorted to "fit" these necessary traits of GIS, which in turn has 

implications for their empowerment. 

The critical approach to GIS discourse is clearly concerned with restricting 

engagement to more dominant social actors and groups. By restricting who mav 

participate, those actors who can, are able to exercise power over those who 

cannot, by their framing issues from a GIS perspective. With the three forms of 

exclusion then, the sources of power become progressively more concealed, and 

participation more difficult for those being excluded. The intended outcomes 

produced through GIS discourse and praxis systematically favor those social 

groups and actors who can participate by framing arguments from a GIS 

perspective. While systems of exclusion legitimate knowledge produced by 

these actors, the continued application of GIS in the decision-making process 

reinforces and increases the dominance of GIS discourse. 

3.3. Criteria for Dominance 

Richard Brown's paper entitled Modem science: institutionalization of 

knowledge and rationalization ofpoxcer (1993) is particularly pertinent to this 

research. Recall from Chapter 2 that Brown explicitly lists three criteria which 
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need to be fulfilled in order for a discourse to achieve doniinance. These criteria 

are: 

1) the discourse must be unique and specialized; 

2) the discourse must benefit dominant social groups; and 

3) the discourse must be institutionalized. 

GIS discourse has clearly met all three of these pre-conditions. GIS is a 

unique and specialized technology, requiring training and credentials to operate 

and to assess their products. More colleges and universities are starting to offer 

GIS certification programs, despite the lack of nation-wide (and global) 

standards defining what certification is and means, and what the entitlements 

are, if any. Increasingly, employers look for applicants with the necessary 

experience and credentialing to fill GIS positions (Lang 1995). Obermeyer and 

Pinto (1994) note that as recently as 1990, the lack of adequately trained GIS 

practitioners was a major obstacle for firms wishing to adopt GIS. 

Although computers are commonplace in our society, many operators 

have little formal training. Most computer (hardware and software) experience 

is acquired by spending time "playing" with systems. But because of the need 

for precision and spatial accuracy with GIS, GIS software is often perceived as 

one that cannot be easily "picked up". Many GIS manufactures and vendors 
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offer training and support at additional costs to the actual software, to capitalize 

on this perception. Hence GIS continues to be viewed as a uruque and 

specialized technology through the perception of the need for appropriate 

training, which is propagated by GIS companies. 

GIS has also met Brown's second criterion. Dominant societal groups 

favor the use of GIS in decision-making because the outcomes produced tend to 

benefit these groups. For example, major resource extraction companies that use 

GIS are able to speak the "GIS lingo" of public agencies, which undoubtedly 

positions them more favorably than groups that cannot in the decision-making 

process overseen by public resource agencies. For example the U.S. Forest 

Service has recently embarked on a project to identify forest stands for which 

they wish to sell the timber rights. Private timber companies such as Georgia-

Pacific and Weyerhauser also use GIS to identify marketable timber stands, and 

thus are often in a better position to acquire the rights to har\'est, through the 

presentation of GIS maps showing harvesting plans, than are some 

environmental groups who do not use GIS. Again, this reflects the 

commodification of nature by dominant social groups. Nature on one hand is 

systematically reduced to numbers such as board feet of lumber, kilowatts of 

hydroelectric power and barrels of oil. On the other hand, this commodification 

also converts nature into capital. Together these articulations of nature reinforce 
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one another and GIS discourse when they are entered into digital databases, and 

used in the decision-maicing process. Furthermore, many public agencies and 

dominant social groups have entered into agreements with GIS manufacturers to 

purchase GIS hardware, software and data at cor\siderable discounts. Once the 

investment in GIS has been made, these groups are reluctant abandon the use of 

GIS. As a result, the discourse is reinforced and those dominant social groups 

benefit. 

Brown's final criterion is that the discourse must be institutionalized. 

From the previous section in this chapter, we know this to be the case with GIS. 

Not only has GIS technology been institutionalized, but the GIS discourse has 

also. As will be shown in the following sections, GIS discourse is clearly an 

integral part of day-to-day business in academia and the business community. 

Nevertheless, these necessary credentials also act as systems of exclusion, 

preventing the lay public, among others, from either using them and engaging in 

full participation or when they do participate it is according to the terms laid out 

by the discourse (Foucault 1972). GIS is a useful tool for dominant social groups 

in that its use dictates the form of communication to be used - a form often 

inaccessible by less powerful groups. That this form of commurucation is often 

inaccessible for these groups, is one way dominant groups influence the outcome 

of decision making. At the same time GIS is a computer technology which has 
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been ordained with a sense of truth and objectivity by experts and hence, their 

algorithms and outputs are rarely questioned (Aronowitz 1988). Lastly, GIS has 

systematically been iristitutionalized in academia and in government. Academic 

disciplines and government agencies have incorporated GIS into their teaching, 

research and management agendas, which have resulted in significant changes in 

the manner in which daily business is conducted (Pickles 1993). 

3.4. Conclusion 

Like all dominant discourses, GIS discourse needs to be reinforced and 

strengthened continually by the actors who receive benefits from the outcomes it 

tends to produce. The genealogy and critical approaches used in examining 

discourse uncover how such relationships are established, modified and 

maintained. From its conception, dominant social groups such as the military 

and other goverrunent agencies saw GIS as a beneficial tool. Computer 

technology with its roots in positivism was instrumental in embedding the 

positivist traditions within GIS discourse. GIS manufacturers and vendors 

reinforced the discourse by presenting GIS as a logical means of conducting 

business and sought to have GIS technology fade into the background of 

organizations adopting it. In naturalizing the GIS perspective or approach for 

addressing issues public agencies, private firms and academic departments also 

strengthened the discourse. 
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But the widespread proliferation of GIS technology also meant that GIS 

discourse needed to limit participation in decision-making processes. Through 

various systems of exclusion, the discourse successfully legitimated participation 

and knowledge production to those whose views and values were in line with 

the GIS perspective. Moreover, these systems of limitation simultaneously 

obscured power relations among actors by concealing the foundational authoritv 

upon which truth claims were based. As more organizations adopted the 

technology and as GIS as a social practice became less discursive, it is without a 

doubt that GIS discourse is becoming a dominant discourse in resource 

management and planning applications. The impact of this dominance in terms 

of empowerment and marginalization is exemplified in the case studies 

presented in the following chapters. 
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CHAPTER 4; CASE STUDIES 

4.1 Introduction 

In this chapter the case studies used to examine the issues of GIS discourse 

and empowerment are presented. This chapter provides background 

information on Pima County and describes the case studies that are analyzed in 

Chapter 5. The two case studies used in this research reflect a range of 

applicatior\s in which GIS are typically used. The first case study is the Riparian 

Habitat Plan for Pima County, conducted by the Transportation and Flood 

Control Department of Pima County. The second study is the 1992 Pima Count\' 

Comprehensive Plan created by the Planning Division of the Pima County 

Development Services Department. 

The criteria used to select these case studies are listed in Table 2.1. In both 

cases GIS played a significant role in resolution process and outcomes. Public 

participation was also a central component in the case studies, typically in the 

form of public hearings. The identification and distinction of dominant and 

weaker social groups are evident by the conflicts presented in the case studies. 

4.2 Pima County 

Pima County is located in southern Arizona (see Figure 4.1) and covers an 

area of roughly 9,200 square miles. Pima County is one of the fastest growing 
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counties in the US, and its population of 767,000 is concentrated largely in the 

eastern portion of the county around Tucson (US Census Bureau 1997). 

Population pressure on surrounding unimproved land continues to grow as 

more people move to Pima County. As a result the county goveniment is trying 

to manage growth through the creation of planning documents and policies. 

These documents and policies however, have largely been oriented toward 

promoting growth. 

Located in the northern extremes of the Sonoran desert, Pima County's 

annual precipitation ranges from 4 inches on the western desert floor to over 30 

inches in the surrounding sky-islands (pockets of mountains scattered 

throughout the desert basin). The lack of precipitation means that Pima County 

streams are ephemeral, with flow occurring primarily during the summer 

monsoon season (July-September). Hence, as the demand for water supplies 

(from groundwater) by a growing population lowers the water table, riparian 

habitat is a declining, fragile ecosystem. In an effort to protect this ecosystem, 

the County has promulgated an ordinance designed to limit human impact on 

riparian habitat. 

CIS has played an important role in the decision-making processes that 

have resulted in these planning documents and ordinance. The county has been 

using GIS since 1986 for a number of other tasks ranging from the production of 

maps showing areas affected by bond improvement plans, transportation 
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planning, and the creation of land use base maps (Regan 1998). Through the 

development of land use plans and ordinances, the Engineering and Geographic 

Information Systems department (EGIS) has assured the use of CIS for future 

projects. 

The political structure of the Pima County Government is headed by an 

elected five member Board of Supervisors (BOS). They have the authority to 

direct county departments to undertake projects relating to the governance of 

unincorporated Pima County. The riparian habitat case study is a direct result of 

the BOS exercising their authority to instruct county agencies to formulate 

policies that affect land use. The Comprehensive Plan was a directive from the 

Arizona State Government, but the BOS had the authority to dictate how the 

plan was to be formulated. As we shall see, in both cases the use of GIS was 

supported by the BOS. 

The case studies described in this chapter reflect a dominant pro-growth 

discourse of local politics. This discourse advocates the commodification of 

nature by viewing the environment in terms of number of acres available for 

development and population the land and water bases can support for example. 

This perspective can readily be incorporated by GIS technology without 

distortion of meaning. The use of GIS to formulate planning documents 

legitimates this quantification perspective and reinforces current dominant 

political and economic discourses found within Pima County. In places where 
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local political and economic discourses are not overwhelmingly centered on 

growth, the articulation of GIS discourse may not be as apparent or dominant. 

Moreover, these dominant discourses may not necessarily reinforce GIS 

discourse as is the case in Pima County. 
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4.3 Riparian Habitat Protection Ordinance 

4.3.1. Introduction 

In 1992 a group of concerned residents in the Catalina Foothills region of 

unincorporated Pima County lobbied the County Board of Supervisors (BOS) to 

promulgate legislation to protect the washes and streambeds at the base of the 

Santa Catalina Mountains. Residents believed an increase in master-planned, 

high-density subdivisions was causing erosion problems and general 

degradation to these washes, in and around their low-density, one house to an 

acre or more properties. Petitions to the BOS from other residents living near the 

Tucson Mountains and Redington Pass areas quickly followed. Prior to the 

adoption of the Riparian Habitat Protection Ordinance (1994-FC2) riparian 

habitats in unincorporated regions of Pima County, with the exception of a few 

wetlands under federal jurisdiction, received no legal protection. While the Pima 

County Floodplain and Erosion Hazard Management Ordinance (1994-FC2) 

philosophically addressed the preservation of natural open space and flood 

prone areas, it provided no legal requirement for the protection and mitigation of 

impacts to these areas. 

Given the arid climate regime of Pima County, riparian habitats comprise 

only a small portion of the county. With the growing municipal demand for a 
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limited water supply and a widespread suburbanization in Pima County, future 

development in and around these habitats could threaten their existence. The 

scarcity of these habitats underscores their cultural and environmental values. In 

early 1993 the Pima County Board of Supervisors directed county staff 

(Department of Transportation and Flood Control (DOTFC)) to pursue 

protection of county riparian habitats through zoning regulations by provisions 

of a Riparian Habitat Overlay Zone (RHOZ). Moreover, DOTFC staff was 

explicitly instructed to use GIS to formulate a solution to protect this valued 

habitat. The requirement of using GIS was mandated by the BOS because 

DOTFC staff believed GIS could be used to produce an objective product which 

would reduce opposition to the riparian habitat protection plan (Danforth 1998; 

Peterson 1998). Protection of these habitats would take the form of an ordinance 

or a zoning regulation, which would restrict or limit development in all areas 

adjacent to or within designated riparian areas throughout unincorporated Pima 

County. 

Specifically, the intent of the ordinance as written in the ordinance was 

sixfold: 

1) to promote the economically viable use of the land [in unincorporated 

Pima County; 

2) to protect the valuable limited and endangered natural riparian habitat 

resources of Pima county; 
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3) to provide an ecologically sound transition between riparian habitat 

communities and developed areas; 

4) to assure the continuation of existing or natural functions, values and 

benefits provided by riparian habitat resources; 

5) to promote economic benefit to Pima County by providing the 

aesthetic, recreation and wildlife values of riparian habitat for the 

enjoyment of residents and visitors; and 

6) to promote erosion control. 

(Pima County Ordinance 1994-FC2). 

One of the first steps in preparing the ordinance was to develop a 

definition and classification system of riparian habitats that would facilitate 

determining which riparian habitats would be included in the RHOZ. Countv 

staff were given nine months and a limited budget to identify and map these 

critical areas. Existing county maps, CIS, aerial photography and remotely 

sensed images were used to construct these maps, upon which the Riparian 

Habitat Protection Ordinance was based (see Figures 4.2,4.3, 4.4 and 4.5). These 

maps were shown at several public hearings. For county staff, the use of these 

geographic information technologies produced "scientifically defensible, yet 

objective maps" (Dariforth 1998). By objective, the County meant the maps 

would not discriminate against any particular group (Danforth 1998). 
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The definition of riparian habitat adopted by the County was a relative 

one. That is, riparian habitat may increase or decrease in size owing to natural or 

human induced changes in the local hydrologic cycle over time. Thus an area 

classified as riparian habitat at one point in time, may not necessarily be a 

riparian habitat at another point in time. Classifying riparian habitat was done 

in a manner to reflect "community values of this ecosystem", meaning that some 

riparian habitat was valued more than others (DOTFC 1993). The classification 

scheme used by the County to categorize these habitats was based on the work of 

Johrison et nl. (1984) and is summarized in Table 4.1. 

Table 4.1 Classification of Riparian Habitat 

Classification Explanation 
Hydroriparian Riparian habitats usually associated 

with perermial watercourses. Plant 
communities are dominated bv 
obligated or preferential wetland 
plants species such as willow and 
Cottonwood. 

Mesoriparian Riparian habitats associated with 
perennial or intermittent 
watercourses or shallow ground 
water. Plant communities may be 
dominated by species that are also 
found in drier habitats (e.g. mesquite) 
but contain some preferential riparian 
plant species such as ash. 

Xeroriparian Riparian habitats associated with an 
ephemeral water supply. 
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While the classification of riparian habitat was designed to mirror community 

values, remotely sensed imagery provided the data upon which these 

classifications were applied. Total vegetation volume (TVY) could be adequatelv 

approximated from Landsat Thematic Mapper (TM) images by conducting linear 

regression analysis with limited ground surveys (r^ = 0.59) 
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Figure 4.2 Aerial Photograph of Sabino Canyon. This photograph was used to identify 
riparian areas. The lines delineate potential riparian habitat. 
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Figure 4.3 Riparian Areas near Sabino Canyon. 

The lines from the aerial photograph in Figure 4.2 were digitized in Arc/Info to 
produce this map showing the location of riparian habitat near Sabino Canyon. 
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(DOTFC 1993). A summary of the classification of riparian areas from computed 

TW is shown in Table 4.2. 

Table 4.2 Riparian Classification Based on TW 

Class Total Vegetation Volume Range 
Hydroriparian > 0.850 m^/m^ 
Mesoriparian 0.850 m^/m^ to 0.675 vo?/m-
Xeroriparian 0.675 mVm- to 0.500 m^/m^ 
Non-riparian < 0.500 m^/m^ 

The resulting riparian habitat classification map (see Figure 4.4) was 

entered into Arc/Info GIS and the existing watercourse boundaries and land 

parcels data layers were overlaid on the map. Since the County had been using 

GIS since 1986, these data layers were previously compiled by computer aided 

drafting (CAD) technology (i.e. manually produced maps were digitized in a 

CAD system) and were subsequently converted into Arc/Info format. A 

correlation analysis between the classification map and the boundary layers 

produced an r^-value of 0.59 (DOTFC 1993). This meant that the classifications 

maps were only 59% accurate. Land use zoning boundaries were also overlaid on 

the map to identify areas that could possibly be affected by the ordinance (see 

Figure 4.5). 

The use of GIS by the County and production of these GIS maps does raise 

questions such as: 
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• Why did the county decide to use GIS in the first place? What impact did 

previous uses of GIS have on this decision to use GIS? 

• What are the implications of a relatively low r^ value (0.59) on the scientific 

defensibility of the maps? What did the County mean by "objective"? How 

did the County try to operationalize the term "objective"? What are the 

implications of trying to be "objective"? 

• Why was remote sensing used? What are some of the assumptions of using 

remote sensing? Could remote sensing capture community values placed on 

riparian habitat? How did the County define community values? 

4.3.2. Public Participation and GIS 

As is the case with any proposed ordinance affecting land use zoning, the 

BOS is required by law to hold meetings for public input. Potential opposition 

based on identification and classification of the proposed riparian habitat 

ordinance was a major concern for the BOS and minutes from 
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Figure 4.4 Landsat 5 Thematic Mapper Image of Sabino Canyon. 

This satellite image shows the habitat classification systems used by the DOTFC. 
The dark area is Sabino creek, which is classified as hydroriparian. The map in 
Figure 4.3 has been overlaid onto the satellite image to show the boundaries of 
the areas protected under the ordinance. 



Figure 4.5 Riparian Habitat Classification Map. 

This is a portion of the map which the Pima County Department of 
Transportation and Flood Control presented for public comment at public 
hearings. Darkest areas are hydroriparian habitat, medium areas mesoriparian 
and light areas xeroriparian. 
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meetings between DOTFC staff and the BOS documented this. In particular, the 

BOS expressed concern over the cost and time spent in producing the maps upon 

which the ordinance would ultimately be based. Since the BOS mandated the use 

of GIS, the maps produced from the use of GIS had to be "scientifically objective 

and defensible" before they were presented to the public. The BOS also 

instructed the DOTFC to work with the county Department of Engineering and 

Geographic Information Services ((EGIS) now called the Department of Technical 

Services) to collect, compile and analyze the data. Analyses of BOS meeting 

minutes reveals that only once, during these closed-door meetings did a county 

supervisor (Boyd) question the use of these geographic information technologies 

to produce the maps, asking whether the spatial resolution from satellite imagery 

was sufficient for their purposes (BOS 1993d). He was quickly given a 

resounding "yes" by one of the EGIS personnel and the matter was dropped 

(BOS 1993d). 

With the map finalized and adopted by the BOS it was displayed at 

hearings held for public comment. Minutes from the two hearings, attended by a 

total of 83 people, suggest that the public held either one of two positions 

regarding the proposed ordinance which limited land use. Land developers and 

private property rights advocates complained that the ordinance was too 

restrictive. They framed their argument in part from the perspective that the 
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ordinance placed an unfair burden on them and constituted a taking. In 

addition, this group's debate centered on the definition of riparian habitat and 

the classification schemes used by DOTFC, which ultimately translated into 

drawing boundaries on the map. Several dozen opponents, moreover, 

questioned the accuracy of the map produced by the county, pointing out on the 

map that their property had been mistakenly classified in an area that would be 

affected by the proposed ordinance. For this group the issue focused on where 

the lines on the map had been drawn. This raises some interesting questions 

such as: 

• Were there map inaccuracies, and if so, why? 

• Why did property owners believe there were problems with county 

maps? How did they counter the county's version of riparian habitat 

maps? 

• What was the county's response to these landowners' concerns? 

Environmental groups and most individual home owners in or near the 

areas identified as riparian habitat stated that the ordinance was not strong 

enough as there were loopholes in the ordinance for building on land adjacent to 

riparian habitat. Several people highlighted the weak language in the ordinance 

such as "limiting impacts" and "best practicable alternative" (Pima County 
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Ordinance 1994-FC2). This group framed their issues from the standpoint that 

riparian habitat performs a hydrologic service in slowing down stormwater run

off and keep the community connected with nature through ecological and 

aesthetic functions. For them, the real issue was not where to draw the lines on 

the map, but the recogrution of the need to protect all riparian habitat in 

unincorporated Pima County and the City of Tucson. 

With those attending the public hearing evenly split (42 too restrictive, 41 

too weak) the proposed ordinance was sent back to the BOS and DOTFC. The 

BOS solicited the DOTFC for suggestions to change the ordinance such that it 

still produced the same end (the protection of riparian habitat), but through 

different means (not through such strict zoning measures). Two supervisors 

commented on the map used at these hearings. Supervisor Grijalva 

acknowledged the time, money and effort spent on producing the map, but 

noted, "It [the map] is already a product of compromise and I don't know how 

much more it can be massaged to make it more of a compromise." (BOS 1993a). 

Supervisor Boyd stated that the "current map is too watered down and doesn't 

address problems they are [the public] most concerned about." (BOS 1993a). 

While these two supervisors expressed their concerns over the map, staff from 

the Department of Planning Services reminded the BOS that any ordinance 

regarding changes to zoning laws needed to be accompanied by a map. 
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Furthermore, they reiterated that the methods used in producing the maps were 

objective and scientifically defensible. 

4.3.3. Summary 

After much discussion with staff from DOTFC, the BOS approved the 

existing map, but amended the proposed ordinance. The areas within the 

boundaries drawn on the maps were to be recognized as riparian habitat. These 

habitats would be afforded protection through proactive measures and through 

mitigative measures. The proactive measures were designed to prevent 

degradation of riparian areas from future development. These measures 

included restrictions on building out (horizontal), but provided allowances for 

building up (vertical) and restrictions on the removal of existing vegetation. 

However, these measures only applied to the future construction of single family 

homes, improvements on undeveloped individual lots, and not to future high 

densitv, master planned sub-divisions. 

Mitigative measures for protection of riparian habitat applied to existing 

developments and required any vegetation removed to be replaced at the 

discretion of the land owner "in a location that would enhance the riparian 

habitat of the area." (Riparian Habitat Protection Ordinance 1994-FC2). For 

future commercial enterprises the ordinance made allowances for reductions in 

the number of parking spaces required under existing zoning laws. 
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The end result of the process was that those parties such as land 

developers and private property rights advocates were not really affected bv an 

ordinance they initially felt was too restrictive. Those who argued for preserving 

riparian habitat on the basis of hydrological, ecological and aesthetic values 

found the ordinance to be weak. 
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4.4 Pima County 1992 Comprehensive Plan 

4.4.1 Introduction 

Since 1992 Arizona State law required that county governments develop a 

comprehensive plan every five years. The plan provides a framework for 

coordinating future planning efforts among county departments and is used by 

public officials to guide rezonings and other land use decisions. The 1992 Pima 

County Comprehensive Plan (PCCP) was prepared at the direction of the Pima 

County Board of Supervisors. The county lands surrounding the cities of 

Tucson, South Tucson, Oro Valley, Green Valley and Marana were divided into 

six sub-regions by the Pima County Department of Planning Services (see Figure 

4.6). The delineation of the sub-regions was based on geographical features such 

as mountains and watercourses, rather than political/administrative boundaries, 

save the boundaries with existing cities. Prior to the 1992 plan, the County was 

using the 1960 General Land Use Plan (GLUP). The GLUP was a general guide 

to future land use development within Pima County, rather than a 

"comprehensive plan that would integrate the analysis of key issues, policies and 

mapped future land uses (PCDPS 1992 20). Unlike the 1992 Comprehensive 

Plan, maps (produced manually) did not play an integral part in the 

development of the GLUP (Gunin 1998). 
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10 

Mini comprehensive plans were developed for each of the sub-regions by a land 
use panel. 
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Each sub-region had a land use panel, composed of 14 to 20 people. Each 

panelist was nominated by the community at large (self-nominations were 

permitted) and reviewed by the Pima County Department of Planning Services 

(PCDPS). The PCDPS would then forward its recommendees, based on the 

criteria described below, to the BOS for appointment. The BOS did not have to 

appoint recommended candidates and could appoint their own (the BOS 

personally appointed nine of the 105 land use panel members). Candidates did 

not have to live in the area where they wished to be a panel member, but thev 

did have to own property in Pima County. Criteria used by the Pima County 

Department of Planning Services (PCDPS) to select recommendees included, 

record of community involvement, duration of time living in Pima county, and 

ensuring candidates represented a broad spectrum of society's interest (Veomett 

1998; Fink 1998). 

The potential land use panel members were asked by the PCDPS to 

categorize themselves in terms of their primary reasons and interests for wanting 

to serve on the panel. The categories were: 1) business, real estate, land 

development; 2) environment and wildlife; and 3) neighborhood and 

community. Potential panelist could select only one category. PCDPS felt these 

categories would encompass the broadest range of interests of the participants. 

Table 4.3 summarizes the breakdown of panelists by subregion. 
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Table 4.3 Land Use Panelists Area of Interest by Subregion 

Subregion Business, Real 
Estate and Land 
Development 

Environment and 
Wildlife 

Neighborhood 
and Community 

Total 

Avra Valley 
Tortolitas 

10 1 5 16 

Canada Del 10 2 7 19 
Oro 
Catalina 11 3 6 20 
Foothills 
Tucson 9 2 6 17 
Mountains 
Rincon 8 1 5 14 
Southv/est 
Upper Santa 
Cruz Valley 

10 3 6 19 

TOTALS 58 12 35 105 

The goal of each panel was to develop several alternative plans (maps) for their 

respective sub-region in accordance with policy directives as discussed below 

(see Table 4.4). The development of alternative plans was accomplished by 

panelists voting on a land use designation for undeveloped land parcels. Land 

use designations were articulated by the CLUE directives (see following 

paragraph). The plans developed by the LUPs would serve as a planning 

directive and not a regulation. Alternative plans from each of the sub-regions 

would be integrated with the other plans using GIS and analyzed (mainly area. 
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distance and population density computations) in a GIS to ensure that the 

aggregate plan was still in compliance with the directives. 

A central component of the PCCP was the Conceptual Land Use Element 

(CLUE). As discussed in Chapter 5, the CLUE was developed by an independent 

advisory board in 1989, and was used in the past to guide previous planning 

endeavors (Fir\k 1998). The CLUE provided 60 policy directives that served as a 

guideline for developing and coordinating county planning efforts. These policv 

directives were grouped into four broad categories, namely, adaptiveness, 

stewardship, quality of community life and productivity. Within each category 

were severed specific policy directives that are surrunarized in Table 4.4. 

Table 4.4 Pima County Comprehensive Plan Policy Directives 

Category/Directive Explanation 

Adaptiveness Pima county resolves to gain a 
reputation for its adaptive abilities to 
visualize and articulate a future 
desired by its citizens so as to avoid 
being victims of change 

1. Effectiveness of Plans Long range plans will be credible and 
reliable guides for future development 
patterns. 1 

2. Consolidation of Plans The several dozen existing area, 
community, neighborhood and specific 
plans will be consolidated into urban 
planning sectors. 

3. Currency of Plans All plans and policies will be reviewed 
on a timely schedule according to 
region-wide needs and economic 
forecasts. 

4. Plan Amendments Long-range plans shall be dynamic 
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over time, as they will reflect changing 
community goals and citizen 
preferences. 

5. Nexus All plans, programs, codes and 
ordinance shall be clearly linked to 
specific goals and policies adopted by 
the Board of Supervisors. 

6. Compliance with Plans All development reviews and 
approvals by county officials and 
agencies shall be consistent with 
adopted long-range goals, policies and 
plans. 

7. Level of Service Standards Standards will serve to guide the 
location and timing of new 
development projects. 

8. Capital Improvement Programming Capital improvement programs shall 
be integrated with long-range land use 
plans to the maximum practical extent 
possible considering the uncertainty of 
changing market and growth trends 

9. Concurrency of Infrastructure 
Improvements 

Public infrastructure shall be in place 
and available concurrently with the 
onset of impacts resulting from new 
developments. 

10. Assessment of Infrastructure Costs The county will project the costs of 
providing additional public services 
and facilities. 

11. Intergovernmental Relations The county shall fully participate in 
intergovernmental cooperation and 
coordination among local, state and 
federal agencies. 

12. Public Participation The involvement of citizens in public 
policy-making and planning processes 
shall be substantive and meaningful. 

13. Public Admirustration The public shall perceive the county's 
regulatory and permitting procedures 
as reasonably responsive and 
administratively streamlined. 

14. Containment of Urban Growth At least 90 percent of the regional 
population will be located within a 
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defined metropolitan urban area of 600 
square miles. 

15. Urban Build-out Capacity Reserve An ample build out capacity reserve 
shall be maintained of between two 
and three times the number of 
additional persons expected to reside 
within the metropolitan area over the 
following 20 years. 

16. Land Consumption New growth will be acconmiodated 
primarily through in-fill, higher-
density activity centers and 
redevelopment corridors as opposed to 
continued peripheral sprawl. 

17. Economic Base The county will make substantial 
efforts to diversify the regional 
economy. 

18. Employment and Income County actions shall foster 
maintenance of regional 
unemployment and underemployed 
rates at levels below both national and 
state levels. 

Stewardship The county pledges to place the 
stewardship of its legacies above 
short-term considerations so as to 
accrue lasting benefits for future 
generations. This includes 
environmental and cultural resources. 

19. Air Quality Regulations and transportation 
planning shall ensure that air 
pollutants will affect fewer people in 
number and percentage 20 years from 
now as compared to today. 

20. Light Pollution The absolute and relative levels of light 
pollution affecting the astronomical 
and astrophysical observations will be 
no greater than today. 

21. Assured Water Supply Through vigorous management of 
supplies and cor\servation measures a 
reliable long-term water supply shall 
be assured to comply with the Arizona 



169 

Groundwater Management Act of 1980. 
22. Water Quality There shall be no hirther degradation 

in the quality of potable drinking water 
supplies. 

23. Peaks and Ridges All designated peaks and ridges shall 
remain protected from development 
encroachment to the maximum extent 
possible while respecting property 
rights. 

24. Scenic Routes Designated scenic corridors shall be 
extended and enhanced. 

25. Natural Landmarks Natural landmarks which enhance the 
region and which create a special or 
unique sense of place will be 
preserved. 

26. Soil Conservation Development projects will be designed 
and constructed so as to minimize soil 
erosion. 

27. Wildlife Measures will be taken by the county 
to insure zero loss of any wildlife 
species within a region, especially 
endangered or threatened species. 
Existing riparian habitat shall be 
protected. 

28. Vegetation The image of the region's arid climate 
and abundance of diverse indigenous 
plants will be enhanced, especially 
through the widespread use of 
xeriscaping concepts. 

29. Low-Pollen Landscaping Certain noxious, allergenic pollen-
producing plants shall be outlawed 
and pollen counts will be lowered to 
those of natural desert background 
levels. 

30. Reclamation and Restoration Natural water recharge functions of 
identified desert washes and 
significant watercourses and the value 
of native vegetation shall be respected. 

31. Energy Conservation The county will sponsor initiatives 
seeking to apply high-technology 
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energy conservation measures, 
especially through promotion of new 
solar technologies. 

32. Open Space Retention Lands reserved for public open space 
and recreation sites, linear river parks 
and desert belts shall be retained and 
better integrated throughout the 
region. 

33. Recreational Opportunities Parks and special purpose recreational 
areas will be established so that the 
number of acres and rmles of facilities 
will keep pace with resident and visitor 
demands. 

34. Public Access Trails User access and enjoyment of trails 
shall be erihanced and promoted. 

35. Preservation and Restoration The county will provide economic 
incentives and other measures to 
preserve of restore historical and 
cultural places of major significance. 

36. Civic Pride A much greater sense of pride in the 
civic structure, community spirit, and 
public leadership will be secured. 

Quality of Community Life The county affirms a long-term 
commitment to improve the quality of 
community life for the enjoyment of 
all citizens and visitors. 

37. Neighborhoods The county pledges to honor adopted 
neighborhood plans and policies. 

38. Commercial and Industrial Districts A significant number of commercial 
and industrial districts shall be 
encouraged to undergo renewal. 

39. Special Public Places New living, working, shopping and 
recreational projects will be integrated 
within existing activity centers. 

40. Housing Affordability The county, within reason, will do all it 
can to ensure an adequate inventory of 
affordable residential units corisistent 
with the expectations of residents. 

41. Housing Conditions The occurrence of substandard housing 
will be reduced, through enforcement 
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of reasonable codes on new units. 
42. Housing Availability The county, within reason, will do all it 

can to ensure an ample mix of available 
housing for groups having special 
needs. 

43. Quality of Development The county will seek high-quality 
design in order to ensure new 
development that is respectful of the 
natural setting. 

44. Development of Commercial Strips Control over strip commercial 
development along major streets shall 
minimize traffic congestion and visual 
nuisances. 

45. Flexible Options Flexible design options will be 
encouraged to maximize retention of 
natural open space. 

46. Site Design Standards All site alterations shall comply with 
reasonable site analysis and 
development capability requirements. 

47. Non-Residential Performance 
Standards 

Commercial and industrial uses shall 
comply with reasonable performance 
standards so as to mitigate adverse 
impact on surrounding residential 
areas. 

Productivity The county shall provide efficient j 
delivery of services, including 
transportation, waster-water 
management, parks and flood control. 

48. Auto Work Trip Reduction The percentage of work trips by single-
occupancy automobiles shall be 
reduced. 

49. Trip Length Reduction The average trip time to work, school 
and shopping shall be reduced. 

50. Public Transit Accessibility The percentage of people having access 
to public transit shall be increased. 

51. Traffic Congestion Efforts will be directed at slowing the 
duration and severity of peak hour 
traffic congestion. 

52. Traffic Safety Implementing uniform design 
standards shall reduce traffic accidents 
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per mile of road. 
53. Waste-water Facilities The county will coordinate waster 

water facilities with the timing of new 
developments. 

54. Connection to Sewers Virtually all-new development within 
the delimited metropolitan area will 
have sewer connectioris. 

55. Solid Waste Disposal Through vigorous regulation of solid 
and hazardous wastes, the number of 
people at risk to hazards shall be 
reduced. 

56. Water Services Systems and 
Utilities 

Long-term land use plans shall be 
coordinated with water service 
providers and utilities. 

57. Public Schools Long-term school development plans 
shall be coordinated with existing 
school districts. 

58. Community and Government 
Facilities 

The siting and provision of fire, police, 
hospital and human care services will 
be based on reliable land use plans. 

59. Flood Control The number of people living within a 
designated flood hazards area shall be 
reduced 

60. Environmental Hazards The number of people and properties 
endangered from aircraft, seismic, land 
subsidence, toxins and unsanitary 
situations shall be reduced. j 

Source: Pima County Planning and Development Services (1990). 
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Figure 4.7 Section of Catalina Foothills Subregion Alternative #1 Map. 

Each subregion LUP developed a series of alternative plans which were entered 
into a GIS. Analyses were performed on these maps to determine how many 
CLUE policy directives were met. 
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4.4.2 Public Participation and GIS 

Community participation was viewed as being a central component in 

formulating the Comprehensive Plan, with up to eight public hearings held in 

each sub-region. 

A commitment to community participation was founded on the 
belief that if the comprehensive plan was [sic] to be a 
meaningful guide to the community's future, a broad cross-
section of community residents should have a substantial and 
meaningful role in its development. (PCDPS 1992 4-1). 

While members from the community at large had the opportunity at these 

hearings to voice concerns and raise issues, the land use panel was under no 

obligation to respond or incorporate these views into the alternative plans 

(maps). The plans developed by each sub-region panel were mapped by the 

PCDPS using GIS and were subject to review by the public. According to the 

PCCP guidelines, "Although based on traditional planning practices and 

supported by sophisticated computer mapping and analysis technology [GIS], 

the Plan development process would need to be accessible to all interested in the 

community." (PCDPS 1992 4-1). An additional seven public hearings were held 

after the six sub-region plans were aggregated in a GIS. 

GIS played a central role in communicating each panel's progress. The 

plans and alternatives for each sub-region were mapped using Arc/Info GIS 
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prior to each public hearing and served as a central focus point during these 

hearings. County personnel decided what CLUE directives and data layer were 

required for the panels, and the plans based on these directives, data and input 

from the panels were mapped using GIS. The directives and data included in the 

planning process are identified and discussed in Chapter 5. In addition, GIS 

analyses were conducted on each plan and its alternatives to determine whether 

policy directives were met by each by determining population capacities, 

infrastructure requirements, location of residential zoning and so forth. These 

analyses consisted largely of overlay functions, and area, distance, density and 

buffer calculations. For example, GIS analyses of the alternative plans for the 

Catalina Foothills sub-regions, concluded that under the first alternative, the sub-

region could support (i.e. have enough housing) 180,800 people, 202,350 people 

under alternative 2 and 186,250 under alternative 3 (PCDPS 1992). Those policy 

directives that could not be quantified such as directive #36 (Civic Pride), were 

eliminated from GIS analyses and subsequent discussions (Veomett 1998; Ward 

1998). Only the Catalina Foothills sub-region panel expressed concern over the 

data layers provided by the county, questioning whether data on recreational 

opportunities existed (Veomett 1998). 

The manner in which the comprehensive plan process was developed and 

presented to LUPs does invite some questions such as: 
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• Why did county agencies decide upon the use of GIS? Under what 

authority was this decision made? 

• How were the compositions of the LUPs decided upon? Why was 

there an imbalance among interest groups? 

• Why were some CLUE directives included and other excluded? What 

was the rationale behind this decision? What were the implications of 

the inclusion/exclusion of these directives? 

• What impact(s) did the use of GIS have on the LUP members' 

conceptualizing the plarming process? 

• What were the criteria used for selecting an alternative plan within 

each sub-region? How were the six alternative plans integrated into 

the final CP? 

4.4.3 Summary 

Once the alternative plans from the six sub-regions were compiled and 

analyzed for compliance by the Planning Department, the larger, integrated plan 

was submitted to the Planning and Zoning Commission for review. The Planning 

and Zoning Commission approved the Comprehensive Plan and sent forward its 

recommendation for adoption to the BOS. After a two-year planning process, the 

BOS unanimously approved the PCCP at a public hearing on October 13,1992. 
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Since its approval in 1992, the PCCP has been the key planning document used 

to guide county planners in their decisions over land use designations. An 

impact of the PCCP has been urban sprawl into county lands. 

During the preparation for the 1997 PCCP, the Arizona State legislature 

promulgated legislation allowing for the incorporation of towns in Pima Countv 

without the permission of the City of Tucson. Residents in several 

unincorporated areas such as Casa Adobes and Tortolita in northeastern Pima 

County for example, passed a ballot measure to incorporate their areas in the Fall 

of 1997. The City of Tucson has filed an appeal over the state legislation, 

contesting the legitimacy of the act. As a result, plans for the 1997 PCCP were 

put on hold while Arizona State incorporation legislation issue is being settled in 

court. 
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CHAPTER 5: DISCUSSION ON CASE STUDIES 

5.1 Introduction 

This chapter critically examines GIS discourse in the context of the two 

case studies. The role of GIS and GIS discourse are analyzed to determine how 

they affect the decision making process, and the interactions and power relations 

among the social groups involved in this process. In each case, the decision 

making process is reconstructed and the power rules and institutional levels 

adapted by Waterstone (1996a) are applied to uncover the power relations 

among the actors and social groups, and how such relations and decision

making conditions lead to outcomes that may empower or marginalize these 

groups. 

These power relationships are examined in the context of GIS discourse, 

drawing on Foucault's concepts of discourse and power introduced in Chapters 2 

and 3. The power relations identified using Waterstone's rules are also discussed 

in the context of Olsen and Marger's taxonomy and Lukes' dimensions of power. 

Finally, the application of power rules and institutional levels will allow for the 

placement of social groups on Arnstein's ladder of citizen participation to 

determine whether the use of GIS in these cases has been empowering or 

marginalizing for particular groups. 



179 

5.2 Riparian Habitat Protection Ordinance 

5.2.1. hitroduction 

The riparian habitant protection ordinance case study provides the 

opportunity for a grounded examination of examine how GIS plays a direct role 

in the decision-making process and in the empowering or marginalizing of social 

groups. In this case study the county maps created by GIS and remote sensing 

were used in the identification of riparian habitat that would receive protection 

under the proposed ordinance (C08-93-01), as well as land parcels that would be 

affected. The objectives of the proposed ordinance are listed in Chapter 4, but 

briefly the ordinance would restrict future development on unimproved parcels 

located in or around identified riparian habitat. This restriction would apply to 

all identified parcels regardless of their zoning designation. 

Several neighborhood associations were instrumental in having the issue 

of riparian habitat protection brought to the attention of the BOS. Drawing on 

authority granted to citizens, these associations were able to petition the BOS to 

address their concerns. With several neighborhood associations from all county-

districts petitioning the BOS, they were able to get this issue placed on the BOS' 

agenda. While the Board of Supervisors viewed the protection of riparian habitat 

as beneficial for and desired by most of the community, two opposing social 

groups emerged during the public hearing process (BOS 1993d). The first, more 
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organized group (hereafter referred to as Group I) consisted of land developers 

and owners of unimproved lands who believed the proposed ordinance was too 

restrictive. Their concerns stemmed from their belief that the proposed 

ordinance would place constraints on any future development of these lands. 

They argued that the ordinance would constitute a taking by the Pima County 

government. As one member from this group remarked, "As it [the proposed 

ordinance] stood, it was in direct violation of the Fifth Amendment of the US 

Constitution, by taking our land without just compensation" (Chamberlin 1998). 

The other group (hereafter referred to as the Group II) was less organized 

and lacked a common bond, other than believing the proposed ordinance was 

too weak (Mazzocco 1994). This group consisted primarily of environmentalists 

and owners of improved lands. The envirorunentalists generally believed that 

the proposed ordinance failed to recognize the ecological and hydrologic 

significance of washes and riparian habitat areas, and would not provide 

sufficient protection for these areas (Tempkin 1993). The landowners in this 

group believed the proposed ordinance would allow future development on 

surrounding lamd that would detract from their views and privacy presently 

afforded by the riparian habitats. "Riparian areas adjacent to properties provide 

a natural setting and privacy enjoyed by many in the Foothills. We need to 

protect them from actions which will result in their loss" (Geiser 1993). For the 

Count}', these two opposing social groups served as a justification for the 
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imperative that the ordinance and the methods by which riparian habitat areas 

were identified and delineated be "scientifically defensible and objective" in 

order to limit conflict. 

The Pima County Board of Supervisors (BOS) directed the Pima County 

Department of Transportation and Flood Control (DOTFC) to develop or use a 

method which would produce an ordinance that was "scientifically defensible 

and objective". In answering the question posed in the previous chapter of why 

the county decided to use GIS in the first place, DOTFC believed that the use of 

remotely sensed images and GIS would enable them to formulate a plan to 

protect these habitats while being scientifically defensible and objective. This 

meant that the ordinance would stand up to scientific scrutiny and that no one 

could accuse the county of favoring certain views over others (Danforth 1998). 

lnter\'iews with county personnel revealed that this belief stemmed not only 

from previous applications of these technologies by county departments (e.g. 

land use planning and zoning designations), but was also reaffirmed and 

reinforced by third party consultants and contractors who also used GIS and 

remote sensing technology (e.g. SWCA 1993) (Danforth 1998; Regan 1998; 

Johnson 1998; Peterson 1998). Hence, the DOTFC returned to the BOS with the 

recommendation that these geographic information technologies be used to 

produce a riparian habitat protection plan (Regan 1998). In response to this 
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recommendation, the BOS mandated the use of these technologies to formulate a 

riparian habitat protection plan (see Article X in PCDPS1992). 

Discussions with DOTFC staff also revealed that the Pima County 

program of Interactive Mapping and Automated Geographic Information 

Network (IMAGIN) housed in the DOTFC was reaching the end of its initial 

term (Regan 1998). This program, designed to provide technical assistance to 

county departments through the use of GIS and remote sensing, was created by 

the BOS through a bond election in 1986. Its funding was scheduled to expire in 

1995. Moreover, there were some questions surfacing about the feasibility and 

utility of the IMAGIN program in terms of costs. To save money the BOS was 

considering the option of outsourcing county GIS work to private firms, rather 

than have IMAGIN do GIS work in-house. The DOTFC, who opposed this iciea, 

believed that the riparian habitat ordinance presented a definitive opportunity to 

showcase the utility of the IMAGIN program and to justify its continuance to the 

BOS (Smutzer 1998). 

5.2.2. Public Participation 

In this study, as is the case with all proposed ordinances and zoning laws 

impacting land use, Pima County law mandates the opportunity for public input 

in the form of public meetings (PCDPS 1992). While the County met the 
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minimum statutory requirements for public participation, it was under no 

obligation to incorporate public input into the decision-making process. There 

were two public hearings and a public comment period (lasting 30 davs after the 

public hearings) in which the public could write to the County expressing their 

opinions. These were the only forms of public participation legally required. 

The BOS placed DOTFC and IMAGIN staff solely in charge of developing GIS 

maps from which the riparian habitat could be identified and placed under the 

protection of the proposed ordinance. As will be shown, the authority given to 

DOTFC and IMAGIN by the BOS is a critical point, as it has implications for 

empowerment and marginalization. 

Advertisements for the public meetings were placed in local newspapers, 

but considering the potential widespread impact of the proposed ordinance, 

attendance at the two meetings was rather small. Only a total of 83 members of 

the public, representing various interests were present at the two public 

hearings. The County surveyed attendees to determine who they were, what 

their interests were and how they felt about the proposed ordinance, with 42 in 

opposition and 41 in favor (PCDPS 1992). Those in favor of the ordinance 

however, had reservations concerning the strength and effectiveness of the 

ordinance. The GIS maps produced by IMAGIN were displayed at these 

meetings and were the focus of debate. Group I opposed the proposed 

ordinance and claimed the maps were inaccurate, citing several examples of 
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arroyo boundaries drawn erroneously and riparian habitat incorrectly identified 

as one classification when it was another. Some of these attendees even brought 

their own maps showing how they believed the riparian habitat should be 

demarcated around their property. These maps were essentially lines drawn on 

county planimetric maps and were based largely on the landowner/developer's 

knowledge of his/her property. Conversely, Group 11 argued the proposed 

ordinance must be drafted to ensure that any future development would not 

destroy or impact existing riparian habitat^. Moreover, several people in Group 

II stated the maps failed to encapsulate the "real issue" of preventing further 

environmental degradation in riparian areas, since the maps were not based on 

ecological or aesthetic data (Tempkin 1993). 

During the public comment period the Pima County DOTFC received 128 

letters from the public expressing concerns about the proposed ordinance. These 

letters came from people who were generally not present at the two meetings, 

and therefore did not necessarily have the opportunity to view the maps. While 

these maps were also available for review during the public comment period at 

the DOTFC office, county records show that only seven people (or groups) 

requested to see the maps (Danforth 1998). Hence, most arguments in these 

letters did not attack the maps, but were more general in nature (Mazzocco 1994). 

'Interviews with members of Group II indicated that no one, who thought the proposed 
ordinance was too weak, used GIS to argue their case. 
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The overwhelming majority of letters received by the DOTFC (n=117) cited the 

need for riparian habitat protection, but conceded that the ordinance was too 

weak since it "enables development in riparian areas" (Mazzocco 1994 5). These 

people based their arguments on the aesthetic (Welch 1993), ecological (Broome 

1993), and hydrological (Mayer 1993) functions the riparian habitat served, 

stating in dramatic fashion - "once gone, forever gone" (Musicant 1993). In most 

cases it was individual people writing the letters, but some organizations such as 

the Sierra Club, Buffers, numerous neighborhood associations and the Chicano 

Hiking Club for example, also expressed their concern about their perceived 

limitations and shortcomings of the proposed ordinance. These perceived 

limitations and shortcomings were that the ordinance did not recognize aesthetic 

and ecological values and functions of riparian habitat. 

The few people submitting letters that argued the ordinance was too 

restrictive (n=ll) based their claims on economic (Klein 1993) and private 

property arguments (Chilton 1993), citing U.S. and Arizona constitutional 

passages on takings and just compensation. For example, Chamberlin (1993) 

wrote, " this ordinance would be violation of the Fifth Amendment and would 

'take ' land without 'just compensation'". Some people in this group stated they 

had purchased the land as an investment for their retirement (Tool 1993; 

Wooddell 1993). Others even went as far as calculating the total dollar loss for 
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their property and in one ir\stance for all properties affected ($15.8 million) 

(Thompson 1993). 

As discussed later in detail, in the end it was Group I, who contested the 

ordinance on the grounds of map inaccuracies and potential economic loss that 

was successful in having the BOS add loopholes to the ordinance. These 

loopholes included mitigation measures such as replacing vegetation lost due to 

improvements at the discretion of landowners in areas other than riparian 

habitats, the exclusion of future master-plarmed communities and building 

permits issued before July 19,1994 from the ordinance, and a reduction in the 

number of required parking spaces for commercial properties bordering riparian 

areas (DOTFC 1994). 

5.2.3. Decision-Making Process 

Waterstone's institutional levels described in Chapter 2 provide a useful 

framework for examining the decision-making process. These nested levels are 

the constitution, policy, implementation and operational levels. On the policy 

level the BOS made a decision to institute measures designed to protect riparian 

habitat. The BOS also gave authority to the DOTFC and IMAGIN at the policy 

level to decide upon a means of formulating these measures such that they were 

"scientifically defensible and objective". It is the decision-making process at the 
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implementation level through which these measures were identified, formulated 

and shaped by GIS discourse that is the main focus of this section. The steps in 

the decision-making process as illustrated in Figure 5.1 are discussed below. 

Maps Geo 
data 

Ord. Money 
Time 

GIS Ord. 
Zoning 

Ltd. Env. 
Protection 

Figure 5.1. Decision-making process for Riparian Habitat Ordinance 

Participation 

Issue 
Framing Needs 

Evaluation and Feedback 

Data Potential 
Solutions 

PROTECTING RIPARIAN HABITAT 

Ranking Solution 
Criteria Selection Output Outcome 

The context within which the decision-making process was situated is the 

protection of riparian habitats, and is defined by the BOS at the policy level. 

Likewise at the policy level the DOTFC and IMAGIN framed the riparian habitat 

issue from a GIS perspective, since they believed this would produce a 

scientifically defensible and objective ordinance. In other words, DOTFC and 

IMAGIN viewed the riparian habitat issue through a GIS lens, which dictated the 

data and methods to be used in resolving the issue, including the production of 

maps. In making a conscious decision to frame the issue in this manner, county 

agencies consciously invoked GIS discourse, replete with all of its suppositions, 

which closed off a number of alternative pathways for resolution at the 

implementation level. As a result they were concerned with questions such as 
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what criteria would be used to identify riparian habitats, where would the 

ordinance apply, what would be the costs associated with the ordinance and who 

would bear these costs? These questions were bound up within GIS discourse 

and hence, the criteria such as the requirement for spatially referenced digital 

data and data that were deemed to be "objective" by county agencies, were not 

only dictated by GIS discourse, but also reinforced the discourse. 

Both social groups agreed to varying degrees that this protection was 

needed; however they framed their respective arguments from different 

viewpoints. Group I argued from GIS and economic perspectives by presenting 

their own maps and calculating dollar losses from not being able to improve 

their land. Group II contested the ordinance from ecological and aesthetic points 

of view, and had a different set of questions such as how can the ordinance 

protect the ecological and aesthetic functions of riparian habitats? As we shall 

see, the manner in which the DOTFC and IMAGIN addressed these concerns 

through GIS discourse impacted Group II's ability to participate in the discourse. 

However, since the BOS mandated the use of GIS on the advice of its agencies, 

the DOTFC and IMAGIN established the boundaries of the riparian habitat issue 

at the implementation level by framing the issue from a GIS perspective - a 

perspective that could not necessarily address both social groups' points of view. 
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Since the issue of riparian habitat protection was clearly framed from a 

GIS perspective by DOTFC and IMAGIN, GIS discourse dictated the criteria for 

data requirements. Discussions with county personnel revealed that a conscious 

decision was made behind closed doors by DOTFC and IMAGIN staff to include 

certain data, while excluding others (Veomett 1998; Peterson 1998 ). Data on 

habitat attributes such as location and size, could readily be mapped using 

existing county GIS databases and satellite imagery, and therefore were used in 

the compilation of the maps. Interviews with DOTFC and IMAGIN personnel 

also indicate that aesthetic and ecological characteristics of riparian habitats such 

as biodiversity and animal populations were not included because such 

ecological data either did not exist in county databases or were too expensive 

and time consuming to collect (Peterson 1998). In the words of Peterson, the 

principal planner for DOTFC (1998), "while we recognized the importance of 

considering these [aesthetic and ecological] functions, we [DOTFC and IMAGIN] 

simply didn't have the resources to collect this [sic] data in time. It was agreed 

upon by my planning staff and IMAGIN, that we would proceed without". 

These ecological characteristics could however, be collected, quantified 

and thus digitized, but county agencies claimed the project was facing a tight 

budget and time constraints (Regan 1998). Interestingly, the BOS gave the 

DOTFC and IMAGIN 18 months to complete the process, which ended one 
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month before the county elections in the fall of 1994. The DOTFC and IMAGIN 

made the assumption that vegetation regimes would act as a surrogate indicator 

for the hydrological functions of the riparian habitat. The senior hydrologist for 

DOTFC stated, "we only had hydrological data for a handful of streams. 

Installing gauging stations on every watercourse was simply out of the question. 

But we could use vegetation as a proxy to estimate a stream volume" (Danforth 

1998). Aesthetic data were seen as "too political and not objective" and were 

therefore not collected (Regan 1998). As one county employee stated, 

"[a]esthetics is difficult to quantify. It's a personal thing and decisions based on 

personal opinions are hard to defend in the public's eye... it [aesthetics] is after 

all in the eye of the beholder" (Mills 1998). But county personnel failed to realize 

that making a reflexive decision to exclude such data added bias into a process 

designed to be objective. 

To address and identify riparian habitats and where they were located, 

various geographic data were required by DOTFC and IMAGIN. The data 

identified by county agencies (again through a conscious decision) included 

remotely sensed images of eastern Pima County, and CIS data layers such as 

zoning codes, streets and parcels (Regan 1998). These data reflected the 

necessary traits of GIS and were used to produce GIS maps showing areas that 
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were identified as riparian habitat using the classification scheme in Table 4.2, 

and how these areas corresponded spatially to current land use zoning. 

The DOTFC and IMAGIN developed two potential solutions for 

protecting riparian habitat. An ordinance that would apply to the entire area, 

was the first possibility. The other potential solution was to use zoning codes for 

riparian habitat protection and would be applied on a parcel by parcel basis. The 

major difference between the two potential solutions is that the ordinance would 

be admirustered by the DOTFC, while changes to the zoning code would be 

overseen by the Pima County Department of Planning Services (PCDPS). The 

PCDPS expressed reservations about an increased workload (estimated to be a 

70% increase) that changes to the zoning code would bring (Gunin 1998). 

Furthermore, the DOTFC felt monitoring and enforcement of changes to the 

zoning code would be more difficult to conduct given the limited steiff resources 

(BOS 1993a). Patrick (1993) computed that monitoring and enforcement of such 

changes to the zoning code would entail two additional staff members at the cost 

of $55,000 per year, while an ordinance would require 0.29 PTE at a cost of 

$16,000 per year. Finally Bernal (1993) stated that if the ordinance were applied 

to the 791 requests for floodplain use permits during the previous year (1992), 

only seven would have been subjected to conditions of the ordinance. No other 

options were considered, since DOTFC felt these plans would be the most cost 

and time effective to implement, morutor and enforce (BOS 1993a). 
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The criteria used to evaluate these potential solutions were those 

commonly employed in larger political economic discourses— time and money. 

In other words, the criteria focused on efficiency. The effectiveness of the 

solution was not considered by the DOTFC or IM AGIN in the decision-making 

process, since these agencies assumed that the solution would meet the objective 

of protecting riparian habitat (Danforth 1998). This assumption was based on 

past experience with using GIS for other plarining tasks. Both the PCDPS and 

DOTFC felt the zoning code option would be too costly for the County in terms 

of time and money, since each affected landowner could conceivably petition the 

county for an exemption and tie up the PCDPS for years. The ordinance 

however, would apply to the entire area and would be more efficient, based on 

the given criteria, to implement and to manage. It was this option that DOTFC 

recommended to the BOS. 

Thus, the GIS maps produced and presented at the public hearings (see 

Figure 4.4 for example), were used to identify and to delineate riparian habitat 

areas that would fall under the ordinance. Group I who framed its arguments on 

two levels, first from a GIS perspective and second from economic standpoint, 

was able to influence the decision-making process to produce an outcome more 

in line with their interests. 

Recall from Chapter 2 that framing an issue from a GIS perspective entails 

"buying into the discourse". Through the use of maps that displayed the same 
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types of data as the county. Group I was able to contest the accuracy of County 

maps, since their knowledge and views "fit" the necessary and inherent 

characteristics of GIS without value distortion. The GIS maps created by the 

DOTFC and IMAGIN were from data legitimated by county agencies acting 

within the bounds of GIS discourse. In using privileged data such as parcel 

location and watercourse boundaries. Group I legitimated the County's GIS 

perspective, and thus reinforced GIS discourse. 

Upon examining the use of GIS in the decision-making process, it 

becomes readily apparent that arguing one's case successfully on aesthetic and 

ecological grounds is much more difficult than doing so from a GIS point of 

view. This is because under the authority conferred by the BOS at the policy 

level, the DOTFC and IMAGIN believed that the use of GIS would produce an 

objective and defensible riparian habitat protection plan at the implementation 

level. Using aesthetic data would not in the eyes of county agencies, permit the 

DOTFC and IMAGIN to produce an objective product. Hence, the focus from the 

GIS perspective is not on whether there should be an ordinance, but on where 

riparian habitat is located and what properties would be affected by the 

ordinance. The economic perspective also did not question the need for the 

ordinance, but framed the issue of riparian habitat protection as a private 

property and economic loss issue. 
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Framing the issue from these perspectives was a critical strategy on the 

part of Group I, as it had significant ramifications for the outcome. A review of 

the minutes from BOS meetings and discussions with county personnel revealed 

that both the BOS and DOTFC were aware that as the proposed ordinance stood, 

it would be subject to numerous lawsuits (BOS 1994; Pearman 1998). Assistant 

County Attorney Pearman cautioned the BOS that if the ordinance applied 

differentially to parcels within the County, then the public would have the right 

to protest and file a written complaint. If the public exercised this right, then 

passing the ordinance would require a unanimous vote of the BOS. Supervisor 

Grijalva stated, "So, it has come down to an issue of inaccurate maps and 

property rights versus environmental protection" (BOS 1994 7). 

Pearman further warned the BOS the any lawsuit based on challenges to 

the accuracy of the maps or economic loss (taking) would most likely result in 

the county having to compensate the affected parties and correct the riparian 

habitat maps - a costly proposition (BOS 1994). To circumvent potential 

lawsuits, three Supervisors felt it would be easier to "deal with the backlash from 

the environmentalists who had no legal standing" (BOS 1994). The BOS 

amended the original ordinance to include the concessions noted above. By 

amending the ordinance the County was able to avoid the lawsuits and did not 

have any legal obligation to correct the maps. The response from the 

environment community to the amended ordinance in the form of more letters 
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echoed their earlier concerns. The BOS also received three separate proposed 

versions of an ordinance designed to protect riparian habitat, compiled by 

various members of Group II (Hartman 1994; Lance 1993; Wenrick 1994). These 

versions restricted development in riparian areas regardless of the habitat 

classification. The BOS however, was under no obligation to incorporate the 

views and positions contained within the three ordinances. After much protest 

by Group II through letters, the BOS adopted the amended ordinance on July 19, 

1994 with a 5-0 vote in favor of the ordinance. The result was an ordinance full 

of loopholes that would protect only a fraction of the riparian habitat the 

ordinance was initially designed to protect. 

Analyses using Waterstone's iristitutional levels revealed that a conscious 

decision to use GIS was made at the policy level. This reflexive use of GIS 

discourse translated at the implementation level into shaping the issue from a 

GIS perspective and privileging certain data, which led to the empowerment of 

Group I. But more importantly, is the fact that GIS discourse tries to conceal this 

conscious decision to use GIS by naturalizing the use of GIS. As I will show in 

the next section, GIS discourse reinforced power relations, which led to 

contestations over riparian habitat protection and ultimately the further 

empowerment of one social group and the marginalization of another. 
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5.2.4. Poxver Relations and Empowerment 

All social interactions are based on power relations (Foucault 1972). The 

subtleties of the power relations among the two social groups, the BOS, and the 

DOTFC are not entirely evident at first glance. In this case study the evolving 

dominance of GIS discourse successfully hilfills one of its roles by concealing the 

nature of such relationships through its intersection and interaction with 

institutionalized discourses of resource management, economic and property 

rights (Brown 1993). By applying Waterstone's power rules and using his 

institutional levels as a framework however, it is possible to shed light on these 

relations and uncover how GIS discourse is intimately connected to the 

resolution of this issue and to the empowerment and marginalization of social 

groups. 

Recall from Chapter 2 that position rules establish the positions and the 

number of actors who may occupy these positions. Within the constitutional 

level, the BOS is established and allocated five positions. At this institutional 

level the authority and scope of power of the BOS is defined. At the policy level 

position rules create the DOTFC and IMAGIN. Position rules create places for 

the social groups involved in the conflict resolution process at the 

implementation level. Lastly, position rules specify actors who are identified by 

the ordinance at the operational level. These actors include land developers and 
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landowners in Pima County, as well as those charged with monitoring and 

enforcing the ordinance. 

Boundary rules dictate the conditions through which actors may occupy 

given positions. The electorate votes the members of the BOS into office at the 

constitutional level. DOTFC and IMAGIN actors need to meet certain criteria 

established at the policy level in order to hold employment. Interviews with 

DOTFC and IMAGIN persormel reveal that two such criteria are the abilitv and 

expertise to practice GIS and knowledge of the plarming process. Boundary 

rules established at the implementation level identify citizeris as members of the 

public who may participate in the decision-making process. Finally, at the 

operational level, these rules dictate that persons affected by the ordinance 

occupy the positions named under position rules. 

Authority rules created at the constitutional level assign a set of possible 

actions to actors on the policy level. They give the BOS the capacity to reject, 

modify or approve the ordinance, as well as the power to direct county staff to 

formulate the ordinance. At the implementation level DOTFC and IMAGIN staff 

formulate a course of action to achieve their mandated goal of producing an 

objective ordinance. County agencies also have the authority to select the data to 

be included in analyses at this level. These rules also give the public the 

opportunity to provide input in the formulation of the ordinance, but no 

decision-making powers at the implementation level. On the operational level. 
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authority rules are specified by the ordinance, which give actors identified by the 

position rules a limited range of actions to pursue. 

Scope rules specify under which situations an actor can exercise power. 

Actors in a particular institution (i.e. set of rules) may only exercise power within 

the limits established by scope rules. In other words, at the policy level the BOS 

instructs county agencies to develop a riparian habitat protection plan. At the 

implementation level DOTFC and IMAGIN develops an ordinance to meet their 

mandated goal. The public may voice their concerns at public hearings. 

Aggregation rules illuminate further the nature of power relations. These 

rules translate individual choices into a collective action. The decision by 

members of the BOS acting as a collective goverrung body to pursue a riparian 

habitat ordinance is done at the policy level. The decision to modify the 

ordinance was based on the individual votes of each BOS member. Since no 

member had veto power, the collective decision was based on "the majority rule" 

and was simply a matter of aggregating the "yeas" and "nays". In this case the 

BOS voted 5-0 in favor of an amended ordinance. At the implementation level, 

the decision to use GIS was unanimously agreed upon by members of the 

DOTFC and IMAGIN, as were the decisions on which data to include. While not 

having the ability to make decisions, public participants did coalesce into two 

primary factions. Thus individual preferences and concerns over the ordinance 
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were translated into collective choices and voices of either "too weak" or "too 

restrictive" at the implementation level. 

In this case study the communication channels under information rules 

were the public meetings and the public comment period. These channels were 

established at the policy level. There were no other avenues for expressing 

opinions to the DOTFC (save the electoral process at the constitution level and 

the media). The communication forms at the implementation level were the GIS 

maps displayed and discussed at the two public meetings and public letters to 

the DOTFC. The ordinance itself was the communication channel at the 

operational level. Lastly, pay-off rules describe the distribution of benefits and 

costs of the decision outputs. These rules, as articulated in the ordinance, include 

development restrictions as well as mitigation measures for disturbing riparian 

habitat. The pay-off (in this case benefits) accrued largely to Group 1 who 

believed the proposed ordinance was too restrictive. These benefits took the 

form of lessening the restrictions on where development could occur. The pay

off (in this case, costs) of the decision output is the continued ecological, aesthetic 

and hydrological degradation of riparian habitats. These costs are ultimately 

borne by residents of Pima County. 

Hence, through the application of Waterstone's power rules and 

institutional levels, the power relations among actors in this case study are 

identified. Furthermore, these rules and levels facilitate in uncovering instances 
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of when conscious decisions (i.e. reflexive use of GIS discourse) that shape the 

resolution process were made, who made them and under what authority. 

Imphcations for empowerment stemming from such decisions are discussed later 

in tfiis section. 

Using Olsen and Marger's taxonomy of power exertion, we see that power 

is indeed exercised differentially by different groups. Recall from Chapter 2 that 

power may be exerted through force, authority, dominance or attraction. Figure 

5.2 illustrates these relationships. 

DOTFC/IMAGIN Board of Supervisors Authority 

Dominance 

Authority Dominance 

PUBLIC 

Attraction 
"Too Restrictive" Croup "Too Weak" Croup 

Figure 5.2 Natiire of Power Exertion, Riparian Habitat 

The power the BOS exercises over the DOTFC/IMAGIN and the public is 

characterized by authority. The public voluntarily grants authority to the BOS 

through the electoral process, while the DOTFC and IMAGIN do so through 

bureaucratic discourse. It is important to recognize that power does not reside in 



201 

the actors themselves, but in the relationships among actors. An actor who 

occupies a more dominant position in a given relationship may exercise power 

over others in the relationship. For example a County Supervisor may exercise 

power over a county employee because of the nature of the relationship, which 

gives the supervisor such authority. The DOTFC and IMAGIN exercise power 

over the BOS and the public through dominance. Dominance is characterized by 

an actor performing a task on a regular basis, and over time other actors 

becoming reliant on that actor to conduct this task. The BOS and the public are 

dependent on county agencies to perform their tasks, since neither group is able 

or has the knowledge to conduct GIS analyses. Lastly, the two public social 

groups may exercise power over each other through attraction. In this setting 

both groups have limited allocative resources and cannot force the other to agree 

with their point of view. But through persuasion one group may be able to 

convince actors in the other group to change their mind. As we shall see, the 

nature of these relationships is important as they have implications when they 

intersect with GIS discourse. 

Indeed, GIS discourse played a significant role in the resolution of the 

riparian habitat issue. The issue of riparian habitat protection was framed from a 

GIS perspective from the beginning by the DOTFC and IMAGIN. This is clearly 

evident, as the BOS, DOTFC and IMAGIN believed that by using this technology 

they would create a "scientifically defensible and objective" product upon which 
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the ordinance could be based. In this respect, the case study typifies reverse 

adaptation in which the technology determines how to address the issue, rather 

than the nature of the issue determining a resolution process. Indeed the 

question of "how can GIS be used to (re)solve this issue" was the one asked and 

answered. 

The DOTFC and IMAGIN held the view that the maps produced using 

GIS were irrefutable and did not question the foundational authority of 

positivism (i.e. objectivity) upon which GIS discourse and this perspective were 

based. Since the authority was not questioned by agencies, county staff were 

able to dictate the criteria, which were in line with the inherent traits of GIS 

(digital format and GIS-able), employed to identify data requirements, which in 

turn reinforced GIS discourse. In the words of an IMAGIN staff member, "GIS 

was an obvious choice since we already had the data" (Mills 1998). In other 

words, data on the ecological and aesthetic characteristics of the riparian habitat 

areas were not included, since they did not exist in the County's databases, could 

not conform to the necessary traits of GIS of being digitizable, or were viewed as 

being too political (i.e. not objective). 

It is at this moment, when a conscious decision is made by invoking GIS 

discourse to exclude certain viewpoints and data that the DOTFC and IMAGIN 

set the stage for contestation - something they were trying to avoid all along. 

This decision exemplifies a reflexive use of GIS discourse, when the use of GIS is 
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not taken for granted. Since its use is not taken for granted, there exist the 

possibility, however brief, of other resolution pathways and discourses being 

invoked, which if selected, may have led to a different output and outcome. It is 

precisely these moments, which are uncovered through a discursive examination 

of the discourse that suggest the dominance of GIS discourse is still evolving. 

With the commitment by the DOTFC and IMAGIN to use GIS, we find the 

system of exclusion, namely, will to truth engaged in maintaining GIS discourse. 

The discourse legitimates the inclusion of data meeting prescribed criteria, the 

exclusion of those data that do not, and the subsequent production of knowledge 

arising from the interpretation of the data. But the will to truth is not at all 

apparent to participants (and to county agencies for that matter) since claims of 

"truth" are legitimated and naturalized by the discourse - and this is a critical 

function of the discourse. Supporting evidence comes from interviews with 

county staff who acknowledge in retrospect that boundaries for discussions and 

debates arising from the riparian habitat maps were structured largely by the 

data included by the DOTFC and IMAGIN (Mills 1998; Danforth 1998). 

Furthermore, several public participants from Group II also acknowledged in 

hindsight that they accepted the maps as truth (Geiser 1998; Anderson 1998). In 

addition, actors interviewed from Group I agreed upon reflection that their own 

maps also generally included and excluded data that county maps did as well 

(Chamberlin 1998). 
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While GIS was used to create map products, these products were anything 

but defensible and objective. If the authority upon which the claims of 

'defensible' and "objective' are based were examined, the DOTFC and IMAGIN 

would discover that it is not possible to be objective and that there is no 

separation of the subject and object. In other words, the very assumptions, 

which underpin the ontology and epistemology of positivism (e.g. value-

neutrality and separation of subject-object), are violated since the maps are not 

objective and the DOTFC and IMAGIN (subject) are intimately connected to the 

maps (object). Nevertheless, GIS discourse conceals this violation from the 

public and more importantly from the DOTFC and IMAGIN by "justifying or 

masking a practice which itself remains silent" (Foucault 1977194). That is, this 

concealment is undertaken through GIS discourse naturalizing the practice of 

GIS, which in turn assumes objectivity and the separation of subject-object hold 

true. Indeed, every aspect of this case study, from the need to protect riparian 

habitat, to the use of GIS, to the final ordinance is embedded within a discourse 

that listens to some while necessarily silencing others. Yet the dominance of GIS 

discourse is such that the GIS community (i.e. DOTFC and IMAGIN) seldom 

questions the foundational authority of the discourse, replete with its 

assumptions of "objectivity" and "defensibility". Since GIS discourse remains 

unexamined by these actors, it is reinforced through the use of GIS in the 

decision-making process. 
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There are however, specific instances or events where the "defensibihty" 

of the maps is (or should be) brought into question. For example, ground 

referencing (i.e. verifying image interpretation with actual field surveys) of the 

remotely sensed images was insufficient and this contributed to map 

inaccuracies. The accuracy of the supervised classification, upon which the maps 

were based, could not be verified because of the lack of ground referenced 

inspections. Although the riparian habitat vegetation classification scheme as 

shown in Table 4.2 was based on vegetation native to California and not to 

Arizona, classifications of habitat based on total vegetation volume may be 

inappropriate for Arizona vegetation. Furthermore, the DOTFC stated the 

classification of vegetation was done in a manner to reflect the "community 

values of this ecosystem". Since the classification was based on California 

vegetation, one may argue that the "community" does not refer to Pima Count)', 

but to our neighbor to the west. Moreover, this classification was done with 

remotely sensed images, thereby reducing "community values" to something 

that can be captured by satellite imagery and aerial photography, and in other 

cases GPS-ed airborne videography. While correcting for these oversights may 

make the process of formulating the ordinance more "defensible" in the eyes of 

the county agencies, it would not make the process more objective. Additional 

ground referencing may have improved the accuracy of the maps, but 

subjectivity was built into the production of the maps through the inclusion of 
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certain data. Therefore, more ground referencing would not have made the maps 

"more objective". 

That the use of GIS and remote-sensing technology to measure or 

determine community values appears natural, is a characteristic of a dominant 

world view reflected by GIS discourse. The DOTFC and IMAGIN in particular, 

had taken the use of GIS and remote sensing largely for granted in conducting 

daily business. Interviews with staff reveal that no one had ever given the use of 

GIS and remote sensing for formulating the riparian habitat ordinance a second 

thought (Regan 1998; Dickinson 1998; Danforth 1998). In the terminology of 

Giddens (1984), the use of these technologies in addressing day to day issues had 

moved from discursive to practical consciousness. The designation of natural 

vegetation as something valued by the community was assumed by the BOS, 

DOTFC and IMAGIN. Thus, it is only a small step, one that the DOTFC made, to 

using these technologies to try to encapsulate community values. None of the 

public participants (nor the County for that matter) picked up on this 

technological leap of faith made by the county agencies. Hence, the discourse 

was successful in remaining "behind the scenes" in concealing this assumption 

that the community value of the riparian ecosystem could be captured by these 

technologies. 
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This perspective held by the DOTFC and IMAGIN has significant 

importance with respect to Group II's argument. Recall this group's argument 

was based on the aesthetic and ecological functions and values of riparian 

habitat. It is difficult to assess these functions with the broad scale data (i.e. 30 m 

spatial resolution Landsat Thematic Mapper imagery) used by the DOTFC. Since 

aesthetic values of the riparian ecosystem were viewed as being subjective, these 

arguments were rejected by the DOTFC and IMAGIN, and in doing so these 

county agencies reinforced GIS discourse by rejecting data not conforming to 

prescribed criteria. At the public meetings, DOTFC and IMAGIN staff told the 

public that aesthetics were not considered in formulating the ordinance. The 

rationale county agencies gave for this decision was that aesthetics were not 

detectable from the satellite imagery. Nevertheless, Group II continued to argue 

along these lines solely through letters to the BOS and DOTFC. Interviews with 

some of these actors uncovered the reasoning behind this approach, namelv, "we 

honestly thought that by sheer number we could get the county to change their 

minds. We were wrong" (Martin 1998). In terms of ecological values, the county 

said it did not have these data and claimed that they lack the time and resources 

to collect them. Members from Group II continued to write letters to the DOTFC 

asking them to consider the ecological significance of the habitat. 

Granted, aesthetics, however defined and by whom, may be difficult to 

ascertain from Landsat imagery. Such data could nevertheless, be collected and 
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quantified for GIS analyses. The landscape evaluation literature (cf. Nordstorm 

1994; Rolston 1995) clearly suggests that it is possible to quantify aesthetics. But 

the quantification and GIS analyses of data based on aesthetics may distort what 

aesthetics means to Group II. While one can speculate on the outcome of the 

ordinance if aesthetics data were included, it would clearly represent a case of a 

weaker social group "buying into" the discourse, a distortion of aesthetics 

values, and no guarantee of a decision in line with their interests. Contests and 

arguments over the proposed ordinance, which were based on aesthetic grounds, 

were thus summarily rejected and discounted by the DOTFC claiming that these 

were subjective measures. Hence, by excluding these data, county agencies 

believed the process of formulating a riparian habitat protection plan would be 

objective and defensible. 

Likewise ecological data such as wildlife population and nesting sites 

could be compiled and entered into a GIS database. But the effect of including 

these data would have undoubtedly led to more contests and debate in the 

formulation of the ordinance, and this was exactly what the county wanted to 

avoid. Riparian habitat protection maps that included ecological data may have 

resulted in a more restrictive ordinance. 

Unlike Group II, Group I was successful in having their argument heard, 

as it was based from a GIS perspective. This group did not debate the methods 

used by IMAGIN to produce county maps. The maps Group I presented were 
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based on the same types of data used by IMAGIN in the production of their 

maps, and matched the inherent characteristics of GIS. While economic loss was 

a driver behind the participation of many members from this group, members 

based their argument on the grounds of the lack of credibility of GIS maps due to 

inconsistencies and inaccuracies. Both the BOS and the DOTFC were aware that 

the maps used in identifying and delineating riparian habitat did have locational 

problems, but did not reveal this fact (Peterson 1998). Interviews with DOTFC 

personnel, analyses of minutes from non-public meetings between the BOS and 

DOTFC, and review of departmental memoranda shed some light on this. For 

example, in a June 9,1992 memorandum from IMAGIN to DOTFC, IMAGIN 

staff stated that there were problems with using GPS videography for ground 

referencing and that classifications of riparian habitat may be questionable 

(DOTFC 1992). In the initial stages of producing the maps, air-borne GPS 

videography was to be flown and used to ground truth the interpretations of the 

remotely sensed images. Problems with equipment however, prevented this 

activity from being conducted. With the time and money constraints (criteria of 

dominant discourses) placed on the DOTFC and IMAGIN this problem was 

never resolved. Minutes from meetings between the BOS and DOTFC state that 

there was concern over the accuracy problem, but the BOS and DOTFC did not 

want to "throw away" the $100,000 they had already spent producing the maps 

(BOS 1993a, 1993b). 
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An important point must be made here with respect to Group I's 

presentation of their own non-GIS maps. While these maps were instrumental in 

influencing the outcome of the ordinance, their use does not represent in the 

words of Foucault a chance event or a subversion of GIS discourse- rather, quite 

the opposite. This group was not contesting the use of GIS and the criteria used 

to produce the maps; instead they were in disagreement over the positional 

accuracy of the data. While they did not use GlS-produced maps to counter the 

DOTFC and IMAGIN's versions, the maps they did create and present (largely 

from county planimefcric maps) also draw upon the foundational authority of 

and are legitimated by GIS discourse. Specifically, the maps displayed the same 

types of spatially referenced data (e.g. land use zoning and parcel boundaries), 

thereby reinforced the legitimatization of the process by GIS discourse. 

Arguments thus, were based on where lines were drawn on the maps, not 

whether this was a correct way of delineating riparian habitat. In this respect 

Group 1 was in actuality reinforcing GIS discourse. 

It could be further argued that Group I was "buying into" the discourse. 

That is, this group was "playing the GIS game" by using the discourse to 

influence a favorable outcome in the decision-making process, and in doing so 

has legitimated GIS discourse. Once these actors have done so, they have passed 

"the point of no return" and can no longer "go back" on the discourse, contesting 
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future issues from a non-GIS perspective. If tliey were to frame their future 

arguments from a non-GIS perspective these actors would be delegitimized. But 

Group I was able to "play the game" successfully (i.e. produce an outcome in its 

favor) because their knowledge and values fit the necessary characteristics of 

GIS. Furthermore, the economic perspective used by this group did not counter 

or contradict the GIS perspective. Rather the intersection of GIS discourse and 

private property discourse served to strengthen this group's argument by forcing 

the BOS and DOTFC to address their concerns. 

That the DOTFC and IMAGIN were mandated by the BOS to use GIS and 

remote serising technology exemplifies Lukes third dimension of power (1974). 

Recall from Chapter 2 that in Lukes' third dimension of power actors are able to 

shape the social context in which certain courses of actions are opened while 

others are closed. By framing the riparian habitat protection issue from a GIS 

perspective, the County is able to establish the boundaries for debate. In other 

words, to participate in the debate with success, it is necessary to be able to frame 

one's argument from the same perspective. One of the roles of GIS discourse is 

to conceal the authority and therefore, the actual decision, that created these 

boundaries by naturalizing the GIS perspective. For example, the decision by the 

county to exclude ecological and aesthetic data and knowledge from the 

decision-making process seemed to be a natural thing to do in the minds of 
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county personnel, since these data did not exist or were deemed to be "not 

objective". But for actors in Group II this was not a "natural" thing to do; again 

suggestion that GIS discourse is a dominant discourse in the making. 

Consequently, arguments from this group were discounted by the DOTFC and 

IMAGIN who held opposing views. In this case GIS discourse did not reveal 

itself to county staff, but was reinforced by the reflexive and non-reflexive 

decisions made by these agencies. 

Similarly, the belief held by the DOTFC and IMAGIN that remote sensing 

could objectively capture "community values", is embedded in GIS discourse. 

Through interviews with county staff, it became apparent that these agencies 

were unaware that the values were biased toward a small segment of the 

community. For example. Mills (1998) stated, "[tjhere is a community value in 

protecting riparian habitat. Since satellite imagery can identify and classifv 

riparian vegetation, and do so objectively, we [IMAGIN] assumed that 

everybody would be in favor of it [using remotely sensed images]". 

As GIS discourse evolves into a dominant discourse, it attempts to 

naturalize the GIS perspective, and hence try to make the boundaries of debate 

appear to be rational and logical ones. For example, although a conscious 

decision was made by the DOTFC and IMAGIN to use GIS, discussions with 

staff indicated that they assumed objectivity would be ensured by the use of GIS 

(Regan 1998; Mills 1998). By examining the discourse it becomes apparent that 
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these boundaries created by GIS discourse through the DOTFC and IMAGIN 

serve a purpose. The purpose is to legitimate knowledge, values and views that 

lie within and discount those that fall outside. Moreover, it is typically the more 

powerful social groups whose knowledge, values and views are legitimated, 

which in turn may reinforce their empowerment. Hence the relationship 

between knowledge and empowerment is a dialectical and mutually 

constructing one. Knowledge that is legitimated by GIS discourse may reiriforce 

the empowerment of social groups producing this knowledge. In turn, 

empowerment is based, in part on having one's knowledge legitimated. 

Group I in this case study successfully framed their argument from a GIS 

perspective that identified accuracy problems of the County maps and countered 

these maps with maps of their own. Thus in attacking the "defensibility" of the 

county GIS maps, they were able to have concessions added to the ordinance 

which favored their interests. The BOS, DOTFC and IMAGIN were not willing 

to spend the extra money to improve the accuracy of the maps nor did they want 

to face to possibility of lawsuits stemming from takings (BOS 1993a, 1993b, 1994). 

As a result the BOS added loopholes to the ordinance to satisfy the Group I's 

concerns (Peterson 1998). Group II, who framed their argument from a non-GIS 

perspective, was not able to engage in the debate to the same degree or with the 

same success as their counterparts. Hence, the will to truth system of exclusion 

legitimated Group I's knowledge generated from the GIS perspective, while 
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simultaneously discounting all other forms of knowledge. That the County onlv 

viewed GIS-produced knowledge as the 'proper' type of knowledge or as "truth" 

is not only an outcome of GIS discourse, but also reconstitutes the discourse. 

The public comment period also serves to reinforce the dominance of GIS 

discourse. Although the majority of those who wrote letters to the county 

generally did not view the riparian habitat maps, and thus were unable to base 

their arguments on the maps, it is doubtful viewing the maps would have 

changed their argument. In speaking to one such letter writer this point became 

clear, "maps or no maps, the county failed to protect riparian habitat" (Maxwell 

1998). Rather the overwhelming majority of letter writers framed the issue along 

the same lines as those in Group II who attended the public meetings. For 

example several letters described riparian habitats in Pima County as an 

"irreplaceable part of Tucson's natural beauty" (Kunitz 1993), or as "bringing 

aesthetic benefits to Pima County" (Wenrick 1993). One member of this group 

stated during an interview, "man [sic] carmot replace the beauty nor the 

hydrological significance of our washes. The county is doing us a disservice by 

selling out to greedy developers in exchange for a few tax dollars" (Martinson 

1998). But this production of non-GIS knowledge and viewpoints was not 

legitimated by the GIS discourse, since unlike the non-GIS maps, these views and 

values did not meet the prescribed criteria established by county agencies or the 



215 

inherent traits of GIS. Hence, this knowledge was discounted in the decision

making process and those arguing from these perspectives were marginalized. 

Foucault (1972) stressed the importance of examining power relations 

within the context of prevailing social structures. While the BOS and DOTFC 

were able to exercise their power in framing the riparian habitat issue, it is 

critical to recognize that they were able to do so because of the existing social 

arrangements and structures that are created by society. The point here is not to 

debate the merits of pluralistic democracy, but to highlight how given structures 

and human agency interact. It is critical to identify these relationships, as it is 

GIS discourse that tries to hide such power relations by making this so-called 

everyday use of GIS appear natural. That is, certain human actors work at 

maintaining existing social structures because they derive benefits from them, 

however these benefits are measured. In this case study there are examples of 

actors working within existing social structures to manipulate GIS discourse. On 

the policy level the persormel at IMAGIN occupy their position through an 

outcome of a bond election. With the funding coming to end, it was essential for 

IMAGIN to prove its utility (i.e. maintain the existing structure) to ensure its 

continuing existence. The benefits to the personnel at IMAGIN could be 

employment and recognition of importance and utility from other county 

agencies. IMAGIN staff reflexively used GIS discourse by making decisions that 
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would frame the riparian habitat issue from a GIS perspective. GIS discourse 

was successful at hiding such decisions from the public by making the use of GIS 

and remote sensing appear to be the "logical" thing to do in producing an 

objective and defensible outcome in the minds of county agencies. Likewise, at 

the implementation level actors belonging to Group I were able to operate within 

the structures to achieve an outcome in line with their interests. 

Conversely, actors in Group II were hampered from participating at the 

implementation level by these structures. The evolving dominance of GIS 

discourse was able to prevent any subversion (dialectic of control) by this group. 

Structures therefore, may be simultaneously enabling, as they were for Group I, 

and constraining, as they were for Group II. The role of GIS discourse was not to 

reveal the existing uneven playing field, but to make the field appear level. 

What makes this field uneven, are the ontological and epistemological 

suppositions embodied by GIS discourse. The larger questions of what must the 

world be like for knowledge to be possible (Bhaskar 1978) and how can we 

acquire such knowledge (Lowenthal 1961), are silenced when GIS discourse 

becomes more dominant. The answers however, are naturalized bv the ' J 

discourse and become statements of "truth". To answer Bhaskar's and 

Lownethal's questions, the world must be constructed from a GIS perspective 

and knowledge ("truth") is acquired by engaging in GIS discourse. As long as 
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these questions remain unexamined, the foundational authority (i.e. objectivity, 

value-neutrality, etc.) of the discourse remains unchallenged and legitimate. The 

ansv^^ers become the knowledge and the truth(s) of the discourse, which reflect 

existing power relations of society. 

Returning to the power relations described in Figure 5.2, it is clear that 

GIS discourse in this case delegitimated the knowledge, values and views of 

those actors in Group II, because their views did not conform to the "truth". This 

delegitimatization however, is concealed through the efforts of DOTFC and 

IMAGIN actors who work behind the scenes trying to present a " taken for 

granted" or logical situation. In other words, county agencies are engaged in GIS 

discourse and is attempting to "sell" the use of GIS to the BOS and the public 

through claims of objectivity. Hence, GIS discourse attempts to naturalize the 

use of GIS in county conflict resolution. Those actors occupying higher positions 

in the existing social structure reinforce the discourse by speaking, writing, and 

acting in accordance with the "truth". 

This case study has served to illustrate how the use of GIS technology in a 

decision-making process reinforces GIS discourse. In return, the discourse 

shapes the decision-making process by dictating how issues are framed, what 

data are required and who may participate. GIS discourse has the authority to 

establish such conditions because certain actors work to make the use of this 
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technology appear to be natural. Hence at the implementation level the effects of 

the restrictions the technology places on the resolution process (e.g. GIS-able 

data) are concealed and the process seems entirely natural. If an agent or social 

group accepts this cyclical relationship and can operate within the boundaries of 

the debate (i.e. frame their issue from this perspective), then it is possible for the 

agent or group to participate and potentially become empowered. Clearly 

Group I did just that, while the other group did not and could not. 

Returning to Amstein's ladder of citizen participation it becomes obvious 

that the social groups involved in the resolution of the riparian habitat ordinance 

do indeed occupy different rungs. Neither group had any decision-making 

power, but Group I was successfully able to structure their argument from a GIS 

and economic perspective and ultimately have beneficial loopholes added to the 

ordinance. Though some degree of tokenism is still apparent, this group is 

placed on the placation rung, where citizens begin to have some degree of 

influence on the resolution of an issue. For this group, the use of GIS in the 

riparian habitat ordinance was empowering. 

Group II did not argue their points from a GIS perspective and did not 

accept the "truth" of the discourse. Hence, they were not successful in having 

their voices heard, because they were silenced by the discourse. The consultation 

rung describes this group's situation where powerholders (i.e. the DOTFC and 
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IMAGIN) only listen to arguments, but are not required to incorporate any 

information from this group into the ordinance. In the words of Amstein (1969), 

all this group had really done was "participated in participation" (p. 219). Thus, 

the use of GIS for resolving this issue reinforced the marginalization of Group II. 

5.3 Pima County Comprehensive Plan 

5.3.1. [ntroduction 

The Pima County Comprehensive Plan provides a second example of GIS 

use in the decision-making process, and its effect on the empowerment and 

marginalization of social groups. In this case study the formulation of and the 

decision to adopt the proposed comprehensive plan was based on the output 

created by GIS. While the comprehensive plan was mandated by Arizona State 

government, the use of GIS in its formulation was not. This was solely a 

conscious decision made by the Pima County Department of Planning Services 

(PCDPS). 

That this process was clearly framed from a GIS perspective by the PCDPS 

is evident, as the identification and compilation of GIS data layers was the first 

task in the critical path management framework of the Comprehensive Plan (CP) 

(PCDPS 1992). These data layers were those already maintained by IMAGIN 

and included data one would typically find in a county GIS database such as 

parcel zoning, population and tax assessments and met the trait of GIS. 
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Moreover, the framework developed by the PCDPS for formulating the CP 

explicitly required GIS be used for analyzing policy directives contained within 

the Conceptual Land Use Element (CLUE) document. Those directives of the 

CLUE that "lacked spatial attributes" such as Civic Pride (#36) and Special 

Public Places (#39) for example, were excluded from the analyses (PCDPS 1992). 

The criterion used as the basis for including and excluding CLUE directives was 

whether GIS could spatially analyze the directives, again a necessary 

characteristics of GIS (Fink 1998). PCDPS had been given the authority by the 

BOS to develop the CP process and hence, imposed this criterion through their 

decision to use GIS. The PCDPS's rationale for adopting this criterion was to 

facilitate spatial analyses operation within GIS (Gunin 1998). 

From the original 60 CLUE directives, the PCDPS included only 17 CLUE 

directives in their initial spatial analyses, and this number was further reduced to 

nine (see Table 5.1) for the final CP (Fink 1992). The eight CLUE directives 

discarded by the PCDPS were found to have no impact (i.e. did not affect 

projected population capacities) on the development of the alternative plans 

(maps) (Veomett 1998). Spatial analyses included performing common GIS 

operations on the alternative plans such as distance queries, density calculations, 

overlays, buffering and area measurements (Veomett 1998). The directives 

excluded from analysis were not brought into discussions again by the PCDPS. 
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Table 5.1 CLUE Policy Directives Used for Final CP 

CLUE Policy Directive Description 
15 Urban Build-out Reserve 
16 Potential Urban Population (Land Consumption) 
21 Potential Urban Development (Water supply) 
38 Potential Urban Development Commercial and 

industrial zoning) 
40 Potential Urban Development at 3 homes/acre 
54 Potential Urban Population with Sewer Access 
58 Potential Urban Development within 4 miles of Fire 

Stations 
59 Potential Urban Development within 100 year 

Floodplain 
60 Potential Urban Development on Steep Slopes 

5.3.2. Public Participation 

Since the CP, if acted upon, would affect almost every resident of unincorporated 

Pima County, the BOS wanted public participation to be a hallmark of the CP. 

The CP states, "The Pima County Comprehensive Plan will serve as a guide for 

planners and the community to be used in determining our future. Public 

participation is critical in preparing for and realizing a desired future" (PCDPS 

1992 1-1). 

A Land Use Panel (LUP) was the primary form of public participation. 

After reviewing the qualifications and interests of the nominees, the PCDPS 

forwarded a list of candidates to serve on the various LUPs to the BOS who in 

turn appointed them to the respective LUPs. Recall from Chapter 4, the 



qualifications were established by the PCDPS, acting under the authority from 

the BOS, with the goal of including people who represented a wide spectrum of 

community interests. Nevertheless, it is clear in all six LUPs that members in 

business/real estate/land development out numbered those in the other groups. 

When asked how this arrangement happened, county staff replied, "with two 

sub-regioris, we could not get enough [20] nominees, so we simply forwarded all 

nominees to the BOS for appointment to the panels. In these cases, panelists 

with development interests happened to outnumber their colleagues with other 

interests. In two other sub-regions, a certain prominent land developer in Pima 

County lobbied the BOS to have two additional 'hand-picked' panel members 

appointed to these LUPs, resulting in the imbalance" (Veomett 1998). With 

respect to the last two sub-regions a PCDPS staff member stated that, "we 

reviewed the qualifications of all nominees and submitted a proportional 

number of candidates from each interest group based on the total applicant pool" 

(Johnson 1998). 

The public could also attend numerous public meetings to act as 

"observers", but were not afforded the opportunity to provide input (PCDPS 

1992). Between January 1990 and October 1992 over 50 public meetings were 

held at the sub-region and county levels with an estimated 1150 members of the 

public attending (PCDPS 1992). 
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The first two public meetings within each sub-region were used by the 

PCDPS to acquaint the panel members and the public with the planning process 

used by the county, as well as with GIS. The framing of the CP process itself was 

predetermined by the PCDPS beforehand. With respect to CIS, IMAGIN staff 

described what a GIS is and the data layers the county had in its database. The 

goal of this was to get the LUP members conceptualizing how GIS would be 

used to integrate CLUE directives (Regan 1998). Panelists were told that CLUE 

directives would be given equal weighting in the GIS analyses. Subsequent 

meetings were used by the LUP to compile alternative mini-comprehensive plans 

(maps) for their respective sub-regions based on GIS analyses conducted by the 

County (PCDPS 1992). Discussions at these meetings centered on whether CLUE 

policy directives were being fulfilled and how land use could be structured or 

zoned in other ways while still remaining in compliance with CLUE directives 

(Veomett 1998). 

5.3.3. Decision-Making Process 

An examination of the decision-making process (Figure 5.3) reveals how 

the alternative plans (mini CPs) for each sub-region were developed. The 

context within which the CP process was framed was "planning for the future 

through public participation" (PCDPS 1992). While the CP was mandated by the 
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State at the policy level, it was the BOS and PCDPS who emphasized public 

participation. 

Maps CLUE Alt. 
Plans 

Growth 
Oriented 

Geo 
data 
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Figure 5.3 Pima County Comprehensive Plan Decision-Making Process 
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Under the authority vested by the BOS, the PCDPS framed the decision

making process from a GIS perspective at the implementation level. Discussions 

with the PCDPS and IMAGIN indicated that these agencies believed the use of 

GIS would facilitate the CP process. Moreover, previous experience with GIS 

(e.g. in other planning issues) reinforced this belief (Fink 1998). The conscious 

decision to use GIS meant that the PCDPS approached the CP process by asking, 

"how can GIS be used to facilitate this process?" This perspective imposed a 

foreign framework for viewing the planning process for many of the LUP 

members (Johnson 1998). For example, interviews with several LUP members 

supported this view, "I had never heard of GIS before the Comprehensive Plan. 

While GIS did produce maps I could relate to, I had a hard time thinking about 
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land use designations in terms of a series of numbers to be crunched through a 

computer" (Athey 1998). One PCDPS staff member also commented, "The 

unfamiliarity with GIS on the part of most land use panel members put us 

behind schedule during some meetings. We [PCDPS] had to spend extra time 

explaining how GIS works and how it would facilitate the development of 

alternative plans. This was an oversight on our part" (Strelke 1998). 

The PCDPS designed the CP as a process, in which the goal was to piece 

together land use designations (i.e. develop alternative plans) using the CLUE 

directives as guidelines. Hence, each LUP was required to develop a series of 

alternative plans (maps), which were viewed by the PCDPS as potential 

components for the larger CP. The alternatives varied from one sub-region to the 

next, but generally in each sub-region some plans were growth oriented while 

others were environmentally and community oriented. In all, each LUP 

developed four alternative maps. The criteria used for ranking these maps were 

the CLUE directives identified by the PCDPS, with each directive having equal 

weight. The alternative plan that fulfilled the most CLUE policy directives was 

the one selected. This is not to suggest that there was a single optimal solution, 

but that the number of directives met could change by rearranging land use 

designations on the maps. The restructuring of land use designations on an 

alternative plan (map) could be accomplished by LUP members voting on a new 

configuration. 
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The maps fulfilling the most criteria from each sub-region were mosaic-ed 

to form a single map. This compiled map was analyzed using GIS to ensure 

there were no edge mis-matches between adjoining sub-regions and became the 

basis for the CP. The output from the decision-making process was the final 

aggregated CP map, but the outcome was a CP that encouraged urban growth, 

largely at the expense of intangible goods such as community and envirormental 

quality. 

5.3.4 Poxver Relations and Empowerment 

All social interaction involves power (Hawley 1963). The decision-making 

process does not fully reveal the power relationships among the actors in this 

case study. These relations and their implications do however, become clearer 

by applying Waterstone's power rules at the various institutional levels. From 

the previous case study we understand how the BOS is created by rules at the 

constitutional level. At the policy level the PCDPS and its specified number of 

positions are created by the BOS, who has this authority from the constitutional 

level. Position rules formulated at the policy level also specify the creation of the 

six sub-region land use panels as well as the 20 positions v/ithin each panel by 

the PCDPS. While each LUP could have a maximum of 20 members, only 

Catalina Foothills had all 20, while the Rincon/Southwest sub-region had the 

fewest at 14. The number of positions on each LUP (20) was selected to try to 
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ensure a sufficient number of panelists from the three interest groups would be 

represented on the LUP, and that the number of panel members would be small 

enough that the panel could be productive (Fink 1998). At the operational level, 

position rules name actors who are affected by the CP. 

Boundary rules developed at the policy level specify the conditions under 

which actors may hold positions within the institutions formulated to produce 

the CP. Actors on the PCDPS and IMAGIN need to meet boundary rules such as 

knowledge of the planrung process to hold their positions. At the policy level the 

PCDPS required actors who serve on the LUPs must be residents and property 

owners in Pima County, unincorporated or otherwise and be active in 

commuruty organizations. In addition, boundary rules at the implementation 

level include that positions must be filled by actors to ensure a wide spectrum of 

community interests was represented. The definition of "wide spectrum of 

interest" was formulated by the PCDPS, approved by the BOS, and included the 

three categories of developers, environmentalists and community activists (Firik 

1998). In this case study, boundary rules as established by the PCDPS at the 

policy level eliminated a large portion of the population from serving as a LUP 

member, namely, those who did not own property in Pima County, and those 

not recognized (i.e. not falling into on of the three interest categories) by the 

PCDPS as being within a "wide spectrum" of community interests. The rationale 
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behind these boundary rules was to try to ensure that LUP nominees were 

committed stakeholders (Johnson 1998). 

Authority rules, which specify a range of actions available to position-

holders, give the BOS the power to approve, amend or reject the CP at the policy 

level. At the same level, authority rules such as the CP mandate handed down 

by the BOS, give the PCDPS the capability to formulate CP resolution process, to 

create the LUPs positions and to recommend candidates to the BOS. At the 

implementation level, the PCDPS had the task of implementing the resolution 

process as well as selecting CLUE directives to be included in the decision

making process. The authority to carry out these responsibilities was specified 

by the BOS in their written directive to the PCDPS to develop a CP (PCDPS 

1990). This directive gave the PCDPS the authority to develop a CP in a manner 

they "deemed to be appropriate" (PCDPS 1990 1). LUP members had the 

authority to decide upon land use configurations at the implementation level. 

Authority rules are specified by the CP at the operational level, and include the 

courses of actions opened to actors identified by position rules at this level and 

included citizens of Pima County, landowners and land developers (PCDPS 

1992). 

Scope rules identify possible outcomes that may be affected by actors. The 

BOS could decide on the finality of the selected alternative plans (i.e. the CP) at 
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the policy level. In other words, scope rules permit the BOS to accept, reject or 

modify the CP. At the implementation level scope rules allowed the PCDPS to 

exclude all but nine CLUE policy directives from GIS analyses. LUP members 

did not have the authority to approve the final map and CP, but they could 

designate potential land uses for areas within their sub-region for each 

alternative plan. 

The PCDPS was "basically given free reign by the Board of Supervisors to 

develop the Comprehensive Plan" (Veomett 1998). Tliis included all aspects of 

the LUP. With respect to aggregation rules at the policy level, the BOS could 

approve the CP by a simple majority rules vote. The PCDPS developed 

nomination forms at the policy level where each nominee was asked to identify 

his/her interest and was given the choice of three categories, namely, real 

estate/land development/business, environment/wildlife, and 

community/neighborhood (see Table 4.3). While these three categories were not 

exhaustive, they were accepted by the BOS and the public, as none of the Count}' 

Supervisors and members of the public voiced concern over the creation of the 

categories. 

This "pigeon-holing" of LUP members into pre-determined categories 

served to create factior\s within the groups, rather than promote the value of a 

diverse range of views. Since designating an area as a certain land use (e.g. low 
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intensity urban) was done by a simple vote among LUP members, those 

members representing business/real estate/land development were usually 

successful in having certain parcels designated in accordance with their interests 

at the implementation level. 

The communication channel and form under information rules at the 

implementation level were the LUPs meetings, which were open to the public, as 

well as the documents produced at these meetings and the reports produced 

from GIS analyses by the PCDPS. Communication forms were the GIS maps used 

at these public meetings. The CP itself was the communication charmel at the 

operational level. 

Pay-off rules specify the distributions of benefits and costs arising from 

decision outcomes. At the operational level the distribution of cost and benefits 

under pay-off rules was evident in the CP process. The CP document contained 

explicit rules for development and rezoning, as well as appeal procedures. The 

CP streamlined the appeal procedure by reducing the "paperwork", but appeals 

could only be filed during a four-week period in January. With the establishment 

of power relations in this case study uncovered, it is possible to classify the 

nature of exertion of power among the social actors and groups using the 

characteristics described by Olsen and Marger (1993). Figure 5.4 graphically 

displays the nature of power exertion. 
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Figure 5,4. Nature of Power Relations, Comprehensive Plan 

Hence, there is the situation in which the BOS exerts power over the 

PCDPS/IMAGIN and the LUP through authority granted and legitimized by 

electoral discourse. This exertion of power is manifested in the authority of the 

BOS to accept, modify or reject the CP at the policy level. But the BOS is also 

dependent upon the PCDPS and IMAGIN to carry out their responsibilities (e.g. 

conduct GIS analyses) as government agencies. In this case study the BOS 

conferred much decision-making power to the PCDPS at the policy level. The 

ability of the PCDPS to make decisions at the policy level has marked effects on 

the implementation level. For example, the conscious decision by PCDPS to use 

GIS and hence invoke GIS discourse, resulted in the planning process being 

framed from a GIS perspective at the implementation level. For the PCDPS and 



232 

IMAGIN staff the use of GIS was natural, but for many LUP members it was not 

(Regan 1998; Johnson 1998). This meant these LUP members had to try to alter 

their own ways in which they viewed the plarining process in order to "fit" the 

GIS perspective imposed upon them. 

In addition, the PCDPS and IMAGIN also had the authority to decide 

upon data requirements. Since GIS was being used, the criteria for selecting data 

were determined by GIS discourse (e.g. quantifiable and GIS-able). The decision 

by the PCDPS to use the CLUE policy directives had a major impact on the 

decision-making process and on the empowerment and marginalization of the 

social groups. Since not all directives were deemed to be quantifiable or GIS-able 

(hence not meeting the necessary traits of GIS), the PCDPS and IMAGIN had to 

determine which directives would be used in compiling alternative plans. 

According to one PCPDS staff member, "we [PCDPS staff] sat down with the 

people from IMAGIN and systematically went through the CLUE directives to 

determine which ones could be included and which ones would be excluded" 

(Veomett 1998). The identification of these decisions by the PCDPS reveals a 

conscious choice on their part, to impose one's values over another, which had 

significant ramifications on the framing of the issue, the outcome of the decision

making process itself, and the empowerment and marginalization of social 

groups. Despite failing to meet the assumption of objectivity, the foundational 
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authority of GIS discourse was never called into question by the PCDPS or 

IMAGIN. This case exemplifies the evolving dominance of GIS discourse 

concealing basic assumptions from the PCDPS and IMAGIN. 

The PCDPS and IMAGIN also exercised power over the LUP through 

dominance. From interviews with county staff and LUP member, it was 

revealed that none of the LUP members had expertise in GIS. As such LUP 

members were reliant on these county departments not only to operate the GIS 

and to perform the spatial analyses required, but also to have the county 

agencies introduce them to thinking about land use plarming from a GIS 

perspective. Again, this brings up issues of value distortion. Are the meanings 

of certain CLUE directives changed, and what does that mean for actors whose 

values and views are embodied by these directives? Finally, the factions within 

the LUP were able to exercise power over one another through attraction and 

authority. Since the pro-growth group, under the aggregation rule, could out

vote the others, their exercising of power was in the form of authority. 

Conversely, the environment and community social groups exercised power 

through attraction, by relying on persuasion to convince other members to 

support their plans. 

These power relations are established and naturalized by GIS discourse. 

With the PCPDS and IMAGIN following the dictates of the discourse in creating 
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the boundaries of the debate, some courses of action were opened while others 

were closed. For example, many of the CLUE directives included in the spatial 

analyses (see Table 5.1) were geared toward development, thus opening up 

numerous possibilities for compiling growth-oriented alternative plans. These 

directives were created three years earlier in 1989 by an "independent advisorv 

board", which was appointed by the BOS (PCDPS 1992). This board, composed 

of plarmers, architects, economic development specialists and land developers, 

was charged with developing a list of directives to be used as a framework by the 

PCDPS in conducting its planning activities. The CLUE consists of "policy 

directives, plan elements and priority programs" (PCDPS 1992). The policy 

directives, shown in Table 4.4, are divided into four major categories, namely, 

adaptiveness, stewardship, quality of community life and productivity (PCDPS 

1990). During the development of the directives, there was no opportunity for 

public input. In addition, GIS was not used or considered by the board. In 

September 1989 the BOS adopted these CLUE directives to be used in guiding 

future county plarming endeavors. 

Tlie CLUE directives that were immediately excluded from spatial 

analysis (and ultimately the entire CP process) tended to be more environment 

and community related, hence limiting the compilation of plans with these 

emphases. Such directives included #19 (air quality), #26 (soil conservation) 
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and #27 (Wildlife) (See Table 4.4 for explanations of CLUE directives). While 

contests among LUP members did arise over the growth emphases of some 

alternative plans, one of two things happened. Pro-growth members through 

aggregation rules at the implementation level were able to out vote the other 

members on land use designations, or alternative plans that were geared more 

toward environment and community interests met fewer directives than did pro-

growth alternative plans (Johnson 1998). Hence, pro-growth alternative plans 

were selected in all six-sub-regions. 

Using the Avra Valley - Tortolita sub-region as an example, GIS analyses 

of the alternative plan maps produced the following results. 

Table 5.2 Summary of GIS Analyses for Avra Valley-Tortolita Sub-region. 

CLUE Directive Unit Alt.l Alt. 2 Alt. 3 

15 Urban built out Increase in population 71,400 280,800 139,650 
reserve 

16 Land Consumption % increase in land 9.6 12.7 11 
consumption 

21 Assured water % of projected pop. 63.1 60.3 61.9 
supply with assured water 

supplies 

38 Comm. & Ind. Devt Acres zoned 1825 2127 2822 

40 Homes at min. % pop. living in 3 or 87 94 90 
3/acre more homes/ per acre 

54 Sewer access % of project pop. with 58 88 55 
sewer access 

58 Access to Gov. Serv. % of population w/ in 4 62.3 68.4 62.8 
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59 Devt. 100 yr. 
Floodplain 

60 Devt. On steep 
slopes. 

miles of fire dept. 

Acres developed in 100 61,280 70,950 62,220 
year floodplain 

Acres on steep slopes 1,825 3,137 2,822 
developed 

Source: Pima County Department of Planning Services, PCDPS 1991 

From Table 5.2 it is clear that Alternative 2 allowed for the greatest 

population growth (#15), land consumption (#16), concentrate population (#40), 

sewer access (#54), access to government services (#58) and development in 

floodplain (#59). Since this was the case. Alternative 2 was selected for this sub-

region to be integrated into the final CP. 

This case study also exemplifies Wirmer's (1991) concept of reverse 

adaptation. While the objectives of the CP are clear, it is the technology that 

dictates how the objectives are to be achieved and prescribes avenues of 

investigation that "may appropriately and feasibly be explored" (Veregin 1995 

97). There are undoubtedly other ways of producing a comprehensive plan that 

do not require GIS or need to be framed from a GIS perspective. Although the 

map is typically a central component in land use planning, planning endeavors 

existed long before the advent of GIS. Moreover, the CP is also an example of a 

data-driven GIS application, in which the data currently available determine the 

types of questions that can be asked and more importantly, answered. Clearly 

this has implications for the empowerment or marginalization of social groups. 
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But it is GIS discourse that conceals this reverse adaptation, data-driven 

application by naturalizing the use of GIS. In its previous engagements in an 

evolving GIS discourse, the County had already developed GIS data layers, 

hence using GIS and existing data for the CP appeared to be a "logical" step for 

the PCDPS and IMAGIN. 

Since GIS discourse makes the use of GIS appear increasingly natural in 

the eyes of the County, the discourse is also able to employ its systems of 

exclusion. From Chapter 2 we know that rejection is such a system commonly 

used by a discourse in limiting engagement in a discourse. With this case study, 

rejection is unmistakably evident in the exclusion of CLUE directives failing to 

meet the criteria imposed by the PCDPS acting through GIS discourse. In doing 

so, the discourse establishes boundaries on the issue by rejecting or 

delegitimizing certain directives and viewpoints associated with them. 

Likewise, the will to truth system of exclusion holds that only values and 

views which conform to criteria prescribed by the discourse are "truth". 

Specifically, it was those GIS-able CLUE directives that were ordained by GIS 

discourse as "truth", since the conformed to the necessary traits of GIS. Those 

directives corresponded with the values and views of the pro-growth faction on 

the LUPs. Hence, the knowledge produced by this group was legitimated by 

GIS discourse, and therefore it was much easier for this group to argue its points 
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and produce an alternative plan in line with its interests. Conversely, for the 

pro-environment group, many of the directives that embodied their values and 

views were delegitimated by GIS discourse because they could not and did not 

meet the criteria established by the discourse. Again, this has implications for 

the empowerment of social groups, as the pro-environment/community group's 

values are not seen as "truth" bv GIS discourse. J 

In this sense we can ask the question posed by Foucault, "how it is that 

one statement appeared rather than another?" (Foucault 1972 47). The 

"statement" of course, refers to the social groups' values and views in this case 

study. In answering this question, we see that GIS discourse has in effect 

silenced the voices of the pro-environment/community group, while listening to 

those of the pro-growth group. The discourse was able to silence these voices 

because of conscious decisions made by PCDPS and IMAGIN staff in 

determining what CLUE directives were to be included in the planning process 

and which ones were to be excluded, as well as the inability of the 

environment/community interest groups to resist. This inability stems from the 

boundaries imposed on the debate, such as the CLUE directives included for 

discussion, the composition of the LUPs and the aggregation rule specifying how 

decisions were to be made. As a result, none of the social groups or actors 

questioned the implications of using GIS to produce the CP, and in fact were 
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enthusiastic about using GIS (Fink 1998). According to one county planner, "Our 

use of GIS [in the CP process] facilitated the development and approval of the 

Comprehensive Plan... once land use panel members saw the utility of GIS, they 

were eager to integrate it into the plarming process" (Gunin 1998). In addition, 

several land use panel members expressed similar views that are summarized by 

one particular member, "What do you mean implications of using GIS? It's just a 

machine, incapable of being biased. If it wasn't for GIS we'd probably still be 

working on that [expletive] plan" (Howard 1998). 

Like the previous case study, this case study was also framed from a GIS 

perspective, which has implications for the empowerment-marginalization of 

social groups. If, according to the BOS and PCDPS, the goal of the CP was to 

produce a document that would guide planners into the future with a sense of 

commuruty, then clearly this sense of community has been reduced to one that is 

defined by GIS discourse and can be encapsulated by GIS technology. 

Interviews with various LUP members suggest that a "sense of community" is an 

intangible good, not something measured by the crime rate, the size of one's 

house or employment levels for example. Clearly, this represents a distortion of 

values, caused by the county framing the CP process from a GIS perspective. 

However, since it was GIS discourse that defined sense of community, those 

attributes which characterized this intangible good necessarily had to be ones 



240 

that were tangible and GIS-able. Again, this reinforces the necessary 

characteristics of CIS that require data to be digitizable and can be spatially 

analyzed. 

Discussions with LUP members from each sub-region indicated that this 

distortion of values never surfaced, let alone was recognized during the CP 

process. For example one LUP member interviewed stated, "1 suppose in 

retrospect, community values are not things we can attach numbers to. Thev are 

morals and ideals which we want the people of Tucson [Pima Countv] to uphold. 

I guess we missed the mark on that one" (Schanz 1998). Again this is an example 

of the evolving dominance of GIS discourse in establishing the boundaries of 

debate such that they appear to be logical or natural. 

Without a doubt many of the CLUE policy directives were originally 

designed by the independent advisory board to be used to achieve a balance 

between community values of growth and development (directive #15 Urban 

Built Out Reserve), and those that were designed to keep Pima County in a 

"natural" state (directive #32 Open Space Retention) (Fink 1998). Yet since GIS 

analyses were deemed to be a critical part of the CP process, those directives 

identified by PCDPS as "lacking spatial attributes" were not analyzed using GIS 

and hence, were subsequently discarded by the PCDPS and IMAGIN staff at the 

policy level (DPS 1992 4-27). The inherent traits of GIS though, require 
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knowledge and values embodied in CLUE directives, to have spatial attributes in 

order for them to be included and analyzed in the decision-making process. 

GIS discourse legitimates those data, directives and views that meet the 

criteria of being quantifiable and GIS-able, and further strengthens the case made 

by those who argue for certain land use designations on the bases of such 

directives. In this instance, the majority of directives that were quantifiable and 

GIS-able were those which supported growth and development such as 

directives #15 (urban build-out capacity), #16 (potential urban development at 3 

houses/acre or greater), #53 (potential urban development within sewer service 

areas) and #60 (potential urban develop on steep slopes). While directives 

designed to keep Pima County natural (i.e. limit growth) such as directives #29 

(low pollen landscaping), #26 (soil conservation) and #27 (wildlife) could be 

quantified, they were consciously omitted from analyses by the PCDPS. 

Discussions with IMAGIN staff indicate that these directives "either did not have 

the data required for analysis, or did not significantly impact the alternative 

maps" (Fink 1998). When questioned about this statement. Fink replied, "we 

didn't have the time or the resources to collect much of this [sic] data, and when 

we had data, the [GIS] analyses did not change [read significantly impact] the 

potential population capacity of the alternative plans". 
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The County's focus on analyses of quantitative data and the discounting 

of qualitative data reflects a larger urban (county) planning discourse within 

which GIS discourse is situated. With some exceptions (e.g. the no-growth 

boundaries in Multnomah County, OR), an objective of most county managers 

and planners is to promote and to foster growth, since growth generally raises 

tax revenues (Peterson 1998). While county supervisors and administrators 

recognize that not all of their constituents share this view (Peterson 1998), they 

are able to hide behind GIS technology, claiming the pro-growth oriented CP is a 

product of fellow constituents who served as LUP members. In reality, it is 

PCDPS and IMAGIN staff engaging in GIS discourse by framing the process 

from a GIS perspective, which led to the exclusion of certain directives, and the 

composition of the LUPs that was growth oriented. The removal of these 

particular directives is the system of exclusion called rejection, and has the effect 

of preventing LUP members from really being able to consider any other 

alternative plan. 

This has implications for the empowerment of the pro-

environment/community group on the LUP. Since the CLUE directives that 

support this group's arguments are excluded from discussions by rejection, their 

knowledge base has no acknowledged foundation, and is therefore not 

legitimated by GIS discourse or by other actors participating in the discourse. 
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The result is that avenues for discussion on environmental and communitv 

issues are closed, which in turn further marginalize this group. Conversely, the 

privileging of knowledge derived from directives that are legitimated by countv 

staff engaged in GIS discourse, open up a wide range of courses of action geared 

toward economic development and growth. Hence, GIS discourse is articulated 

through a larger urban planning discourse and is empowering for the pro-

growth faction. 

Returning to Lukes' view of power, it becomes clear that all three 

dimensions of power are present. In the third dimension, PCDPS and IMAGIN 

actors are able to shape the social context and establish parameters of the debate. 

In using GIS to produce the CP, the BOS and PCDPS accomplish just that. They 

shape the social context and intentionally establish the parameters of debate 

through (behind) GIS discourse. In other words, by using GIS, the BOS and 

PCDPS are forcing LUP members to view the planning process though a GIS 

lens, in which all of the assumptions associated with using GIS are taken for 

granted by the county. That the County is able to use urban plarming discourse 

via GIS discourse (and vice versa), to make this use appear natural, is testament 

to the evolving dominance of GIS discourse. On the second dimension, actors 

are able to define certain issues as "non-issues". By requiring the use of GIS, the 

BOS and PCDPS essentially make most environmental and community issues 
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non-issues. Again, they are able to do so, because GIS discourse delegitimates 

these issues via systems of exclusion. From Figure 5.4 we know that the pro-

growth group exerts power through authority over the other LUP members. The 

results of this exertion are conflicts and contests over decisions on land use 

designations and alternative plans (maps). Since pro-growth members can out 

vote other members via aggregation rules from the policy level, they are able to 

produce outcomes in line with their interests. 

Regardless of the framework used to categorize power exertion, power is 

exercised to produce (and legitimate) knowledge. In this case study power 

exercised at any of Lukes' dimensions produces knowledge that is legitimated bv 

GIS discourse and the CP process. For example, the pro-growth group exercises 

power by developing alternative plans through GIS that are growth oriented. 

This produces knowledge of and legitimates urban planning discourse and GIS 

discourse (i.e. this is the way to view the world), which in turn generate power 

and reinforce the (cap)abilit}' of the pro-growth social group to exercise power. 

Like the previous case study, the power and knowledge dialectic is a mutually 

constructive one. But again it is important to recognize that power and the 

production of knowledge do not reside in the actors themselves. They flow from 

the existing social structures embedded in larger discourses. 
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The social structures and institutions (i.e. rules) in place reflect larger 

political and economic discourses and may serve as authoritative resources to 

generate power (Giddens 1984). For the County the use of GIS for plarming 

projects was beginning to fade into the background to the point where it was 

becoming second nature. Regan (1998) for example states, "almost every 

planning process, whether it be for flood control, transportation, or land use uses 

GIS. We [the county GIS staff] are also starting to see other departments such as 

the county attorney's office and the assessor's office request GIS services from us. 

It [GIS] is becoming increasingly integrated in county operations. Using GIS for 

the Comprehensive Plan was a 'no-brainer'". But the PCDPS and IMAGlN's 

decision to use GIS was a reflexive one and not a 'no-brainer'. That this decision 

was viewed as a 'no-brainer' however, suggests that the use of GIS by county 

agencies is starting to become routinized. It was no exception with the CP. 

Hence, the use of GIS is becoming embedded into the social structures and 

institutional arrangements concerned with governing Pima County, 

fundamentally altering daily operations and conceptualization of issues. The 

County staff interviewed admitted that they did not see any other way of 

framing the CP process, other than through a GIS lens (Regan 1998; Fink 1998; 

Strelke 1998). This is characteristic of the dominance of GIS discourse. Through 

this discourse, certain social groups who can employ authoritative and allocative 

resources, and whose knov/ledge and values are in accordance with the 
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necessary traits of GIS, are able to exercise power to produce outcomes that are 

in their favor. 

The pro-growth LUP members benefited from the terms of debate (i.e. the 

legitimated CLUE directives included by PCDPS), which were such that it was 

easier for them to argue their case for a growth oriented CP. This has led to a 

tremendous amount of urban growth in Pima County sine 1992. It is only 

recently that County Supervisors are beginning to voice concern over growth 

issues (e.g. Sonoran Desert Protection Plan). Conversely, some environment-

corrununity LUP members interviewed, found the manner in which the CP issue 

was framed to be restrictive, making contests over these socially constructed 

spaces (County land use designations) very difficult. For example Gordon (1998) 

recalls, " At first 1 was excited to be appointed to the panel, though my 

enthusiasm gradually faded when Jack, Robert and 1 recognized we were 

fighting a losing battle. All we [the panel] talked about was growth, while the 

environment was paid lip-service." (Jack Conrad and Robert Kubista also served 

on the LUP and identified their interests as 'environmental' on the nomination 

forms). Yet the dominance of the evolving GIS discourse legitimates these 

restrictions without exposing the actors who use the discourse (i.e. naturalizes 

the use of GIS) and to help reinforce the power relations found in this case study. 
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The ontology and epistemology of GIS discourse privilege a 

representation of reality that is viewed from a GIS perspective. Elements of such 

a geo-referenced reality need to be quantifiable and digitizable. Knowledge and 

values failing to meet these criteria are often distorted to "fit" the GIS mold. The 

CP was developed to as a guide in planning for the future with a sense of 

community. But the reflexive use of GIS discourse by county agencies has clearly 

reduced, redefined and distorted "sense of community" to mean growth. The 

elements (i.e. growth oriented CLUE directives) that are a part of this reality are 

held as "truth" by the discourse, since they match the inherent traits of GIS. 

With the CP "truth" is growth and development. Those actors who subscribe to 

this "truth" generally view the decision-making process as democratizing and 

empowering as they typically occupy positions from which they may be able to 

exercise power. Clearly this was the case for the pro-growth LUP members. 

Moreover, the composition of the LUP (i.e. pro-growth vs. the rest) and 

way in which alternative plans were created appear on the surface to be natural 

and objective to participants and the public in general. But it was county staff 

reflexively using GIS discourse who privileged this particular "truth" (set of 

knowledge) and version of reality. This privileging relates directly to the 

ontological and epistemological suppositions of GIS, and is largely manifested by 

the inclusion of CLUE directives that generally tended to reflect growth, and by 
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the exclusion of directives that mirrored environment-community values. In 

turn, this privileged version of reality was used to exercise power (i.e. make 

decisions on land parcel designations), wliich reinforced GIS discourse. 

Clearly then in terms of outputs, the pro-growth group was able to 

produce a CP that was in line with their interests. An outcome of the CP, as 

previously noted, is the extensive growth Pima County has experienced during 

the last six years. At the implementation level neither of the factions (pro-growth 

and pro environment-community) in the LUPs, nor individual LUP members 

collectively had the power (authority) to make the final decision regarding the 

approval and adoption of the final aggregate CP. This was a decision for the 

BOS to make at the policy level. Smce this was the case, they cannot occupy the 

top two decision-making rungs of Arnstein's ladder, as authority and scope of 

power are transferred from dominant actors to weaker ones at these rungs. 

Nevertheless, these groups did play a very significant role in developing the 

alternative plans and maps upon which the final CP was approved, and hence 

cannot be placed on the bottom two non-participation rungs of the ladder. 

Clearly the pro-growth faction of the LUPs found the manner in which the CP 

issue was framed to be empowering, while the environment-community faction 

found it to be marginalizing. On the partnersliip rung participants are given 

limited decision-making authority, and through the aggregation rule, it is 
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evident that the pro-growth faction did exercise their limited authority in 

formulating alternative plans which were pro-growth oriented. This group is 

therefore, positioned on the partnership rung. 

GIS discourse in conjunction with the structure of the CP decision-making 

process did not however, permit pro-environment/community- LUP members to 

realize outcomes in line with their interests. Their knowledge (truth) was not 

legitimated by the discourse and they could easUy be outvoted on land parcel 

designations within the alternative plans. The tokenism rung of placation is 

where this group is positioned, since the use of GIS in formulating the CP was 

marginalizing for this group. 

Eastern Pima County has experienced tremendous growth since the 

adoption of the final Comprehensive Plan in October 1992. But the growth has 

been of the "wrong type". A fundamental goal of the CP was to produce a 

"compact urban form", but growth has been geared toward lower density 

housing, thus increasing land consumption at rates higher than expected and 

thereby decreasing the population capacity (PCDPS1998). In addition, another 

key shortcoming of the CP is inadequate tremsportation facilities to support new 

development. That the CP was not able to produce an outcome for which it was 

designed, poses fundamental questions about the salience of the CP for decision-
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making such as why were so few CLUE directives used in the formulation of the 

CP? How was the term "sense of community" defined in the CP? 

The PCDPS readily admits that 1992 CP has not produced a "sense of 

community" as residents are increasingly being forced to move into 

unincorporated Pima County (PCDPS 1998). Moreover, the PCDPS 

acknowledges that many CLUE policy directives have been underutilized. Plans 

for the next CP (to start after incorporation legislation is settled in court) will 

focus on higher density zoning. 
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5.4 Conclusion 

GIS discourse is evolving into a dominant discourse in resource 

management and urban (county) planning decision-making processes in our 

society. Through a grounded examination of these case studies we see how this 

discourse functions and operates to empower some social groups and 

marginalize others. GIS discourse can dictate how issues are shaped, what 

questions are asked, what data are needed, what criteria are used and who may 

participate in the resolution of a given issue. The discourse is able to do so by 

selectively silencing some voices while listening to others. Those voices that are 

heard, possess knowledge that can be articulated through the inherent traits of 

GIS, and are legitimated by the discourse. 

GIS discourse employs systems of exclusion, which are designed to 

restrict participation. These systems are prohibition, rejection and will to truth, 

and are evident in the case studies. Rejection is the delegitimization of issues, 

which excludes them from discussions. This system of exclusion is illustrated bv 

the discarding of CLUE directives that could not be quantified and spatially 

analyzed by GIS in the Pima County Comprehensive Plan case study. 

Will to truth is the legitimatization of knowledge, data, values and views 

that conform to criteria established by a discourse and the delegitimizing of those 

that do not. In the Riparian Habitat Ordinance case study we see will to truth in 
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the legitimatization of views that are GIS-able and the discounting of values such 

as the ecological and aesthetic values which are not. 

These systems of exclusion are able to limit participation in GIS discourse 

because they privilege certain representations of reality. Moreover, the 

ontological and epistemological suppositions that underlie this discourse are 

seldom questioned, leading to a widespread acceptance of contemporary GIS 

praxis. This is not surprising considering that GIS discourse is embedded within 

a larger science discourse. Science is a hegemonic force in our society, where 

"truth" is based on the ontology and epistemology of positivism, which make 

claims of objectivity and value neutrality, and are tied directly to methods of 

inquiry (Valdes 1992). Since science produces "truth", the foundational authority 

upon which it bases its claims is often taken for granted by social actors and 

groups. Likewise with GIS discourse, its products are viewed by its practitioners 

and participants as being objectively produced and therefore accepted as "truth". 

Increasingly research and social issues involving GIS are subjected to a 

process called reverse adaptation, in which the technology determines a course 

of action. This is undoubtedly the case with the Comprehensive Plan and 

Riparian Habitat case studies, which were framed by county agencies from a GIS 

perspective. To accomplish this, GIS discourse naturalizes the use of GIS 

technology such that decisions to use it become taken for granted and the 
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technology fades into the background. This leads to a fundamental shift in the 

ways in which actors conceptualize and operationalize the world. In both case 

studies social groups were not accustomed to (re)constructing their world 

through a GIS leris. The result is that GIS discourse privileges a representation of 

reality that can be depicted through the technology and empowers those 

constructing this reality. And to be depicted through GIS technology, such a 

representation must meet criteria established by the discourse and the necessary 

characteristics of GIS. Thus, values and views that do not meet the criteria are 

either not depicted and subsequently discarded, or are contorted and "tweaked" 

to fit into the GIS mold by actors "buying into" the discourse. For those groups 

that contort their values and views to fit the inherent characteristics of GIS, they 

may discover that their views are distorted or take on different appearances and 

meanings within a GIS. "Buying into" the discourse or "playing the game" may 

produce short-term gains, but reinforces GIS discourse to the detriment of other 

discourse which may more completely embody a social group's views. 

The prevailing social structures, arrangements and institutions such as 

governments, their bureaucracies and legislation tend to be enabling for 

dominant social groups and constraining for weaker ones. Tlirough the use of 

GIS and GIS discourse, social actors who benefit from such social arrangements 

exercise power (i.e. make decisions) which maintain and strengthen these 
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structures. The result is typically the continuing empowerment of more 

powerful groups and the marginalization of others. 

These case studies serve to illustrate how the use of GIS for decision

making can be empowering for some social groups and marginalizing for others. 

The manner in which questions were framed in the case studies was geared 

toward viewing the issues from a GIS perspective, which in turn privileged those 

representations of reality that were GIS-able. In other words, GIS discourse 

privileges representations that meet the necessary traits of GIS. Both the land 

developers and owners of unimproved lands in the riparian habitat case study, 

and the business/real estate/land developers in the Comprehensive Plan case 

study, were able to frame their arguments from a GIS perspective. These groups 

were successful in having the County approve a riparian habitat ordinance and a 

comprehensive plan that were in line with their interests. GIS discourse played 

an important role in concealing this systematic privileging of knowledge by 

establishing "truth" through systems of exclusion and by making the use of GIS 

appear to be natural for the tasks at hand. 

Returning briefly to the status of IMAGIN in the Riparian Habitat 

Ordinance study case, several County staff commented on the significance of the 

ordinance as it was the project that secured the place of IMAGIN. In 1995 

IMAGIN was renamed Engineering and Geographic Information Systems (EGIS) 
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and was allocated permanent funding. Hence the Pima County Government 

continues to participate in and reinforce GIS discourse. 

Finally, let me draw upon Foucault's work on the penal system from 

Discipline and Punish (1977). In this work, Foucault articulately argues that the 

role of the prison is not to rehabilitate the incarcerated. Rather, it is quite the 

opposite; the role of the prison is to reinforce socially deviant behavior that led to 

the imprisonment of the condemned in the first place. If prisons were to 

rehabilitate prisoners, then over time there would be no need for the penal 

system and prisons would put themselves out of business. But by reinforcing 

such behavior, the prison assures that there will always be the need for the penal 

system. 

Likewise with GIS, the role of GIS discourse is not to empower weaker 

social groups; rather I argue it is just the opposite. In doing so, GIS discourse 

becomes increasingly dominant, fulfilling Brown's (1993) second criterion. As 

Brown states, "to become dominant a discourse must serve the needs of 

dominant groups in the society" (p. 155). By empowering dominant social 

groups in producing outcomes in line with their interests, GIS assures its 

continued use. The power relations created through the use of GIS and the 

engagement of GIS discourse are concealed behind truth claims of objectivity and 

value neutrality purported by GIS discourse. The "truths" of the discourse 
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typically support the arguments of the more powerful groups in society. Indeed, 

GIS discourse must necessarily establish and promote situations that 

systematically favor these powerful groups, while alienating or discounting 

weaker social groups, through barriers "to restrict control of that reality-

producing discourse to certain persons and not to others" (Brown 1993 155). The 

promise of empowerment for social groups and the democratizing of the 

decision-making process may never be realized if decisions are based solely on 

the use of GIS. Since GIS discourse and the use of GIS affect the empowerment-

marginalization of social groups, my attention now turns to examine what the 

future may hold for GIS and public participation. 
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CHAPTER 6: IMPLICATIONS FOR THE FUTURE PRACTICE OF GIS 

6.1 Introduction 

In Chapter 5 the case studies demonstrated how the evolving dominance 

of GIS discourse affects the empowerment and marginalization of social groups 

through the ways in which issues were framed and employed by the discourse 

and by systems of exclusion. I also argued that in order to maintain its evolving 

dominance, GIS discourse must necessarily disenfranchise weaker social groups, 

since it is the more powerful social groups that have largely reinforced the 

discourse. Where does this leave the handful of researchers investigating the 

social implications of using GIS? This chapter addresses this question by 

speculating on what the future may hold for GIS and how the empowerment of 

social groups may be affected. 

In examining the institutional response of GIS organizations and 

researchers who are addressing similar concerns, it becomes readily apparent 

that they are actors reinforcing the evolving dominance of GIS discourse. Next, a 

normative position is taken by providing suggestions of how the use of GIS 

could be less marginalizing without reinforcing the discourse further. Arising 

from this normative position, future research priorities are identified. Finally, 

the main contributions and key points of this research are highlighted. 
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6.2 Brave New GIS World 

With apologies to Aldous Huxley, an exciting and promising future Hes 

ahead for GIS; computer technology is becoming m.ore powerful and less 

experisive, spatially referenced data are being generated, archived and made 

increasingly available for download on the Internet, and the number of firms, 

departments and agencies adopting GIS is steadily rising. Yet this excitement 

needs to be tempered and promises greeted with some degree of skepticism and 

caution. How will all of these GIS-related technological "advancements" impact 

the empowerment-marginalization of social groups? 

To answer this question let me begin with technology. As computers 

become increasingly pervasive in our society, we tend to take them and their 

applications more for granted. The same is becoming true for GIS. Advances in 

computer (and GIS) technology, and the ways in which they shape our world 

will undoubtedly reinforce and perpetuate our dependency on these 

technologies. Yet, because most individuals do not fully understand how 

technologies (including GIS) function, we are inclined to ordain them with a 

sense of objectivity and to accept their outputs as "truth". But as this research 

has shown, technologies are not value-free and truth is particular to the 

discourse that defines and defends it. Technology will increasingly structure the 

way in which we perceive and construct reality, which has implications for 
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empowerment. As Buckley states, "through technology, we seem to have 

become extremely powerful but in fact, the individual person is more powerless 

than ever before." (19971). 

Access to GIS technology is a common concern with some GIS users and 

critics, who claim empowerment is tied directly to accessibility of GIS technology 

(WVDEP1997). By providing avenues for access, these groups believe the public 

will become empowered. Their reasoning is simplistic and loaded with 

assumptions ~ as access increases, more people will be able to use GIS and 

therefore be able to participate in conflict resolution issues. But as is evident 

from this research, participation is not synonymous with empowerment. While 

participation may increase, what is also happening is that more people are 

"buying into" GIS discourse, accepting the ways this discourse constructs and 

represents the world, which may ultimately lead to a distortion of values. As 

computer and GIS technologies proliferate and become more accessible (e.g. 

public library computer terminals and the Internet), more user-friendly, and less 

expensive, empowerment for weaker social groups may become increasingly 

difficult. 

Data collection and compilation is typically the most expensive 

component of using a GIS. What does the future hold for data issues as they 

relate to empowerment concerns? Recall one of the necessary charactersitics of 

GIS is hat data must be digitizable. Governments have historically been the 
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largest producer and collector of digital data in society (Pickles 1995). But the 

data produced and collected by governments mirror their own concerns and 

agendas, which may not necessarily reflect those of weaker social groups. A GIS 

database compiled from government sources, or any source is an "abstraction of 

the real world, necessarily incomplete and generalized" (Veregin 1995 99). GIS 

discourse privileges the knowledge derived from these databases, while 

discounting other forms of knowledge. This privileging may disenfranchise 

weaker social groups since their knowledge may not be legitimated by GIS 

discourse. 

Computer technology such as the Internet has also allowed governments 

and other organizations to make data available "on-line", often for a fee. The 

effect of this is the creation of a market niche for producers, compilers and 

suppliers of digital data. This market niche is called data warehousing and 

mining, in which companies provide clients with the data thev request. Firms 

such as Claritas and Space Imaging for example, hope to capitalize on the 

growing demand for geo-referenced data. Claritas for example, has data on 

more than 100 million households in the US, ranging from credit reports to car 

ownership to minimum bank balance (Goss 1995). The privatization of data will 

also lead to increases in the cost of acquiring data. For example a single Landsat 

TM image can cost upwards of $4500. Often it is only the more dominant social 

groups who are able to afford these data. As a result, weaker social groups are 



261 

forced to argue issues that are framed from the woridview embedded within 

these data, and their empowerment appears less likely. 

As more and more organizations adopt GIS technology, GIS discourse 

becomes further institutionalized. University programs that offer GIS courses, 

train students to acquire skills necessary to engage in the discourse. Education is 

a system of indoctrination, in which students are taught what is "truth" 

(Foucault 1972) - a truth defined by GIS discourse. Every educational system 

then, is a "political means of maintaining or of modifying the appropriation of 

discourse, with the knowledge and powers it carries with it." (Foucault 1972 

227). Students are seldom made aware of GIS discourse and that there are social 

implications of using GIS. Hence, the majority of students will leave school with 

the GIS technical know-how, eager to apply their newly acquired skills, and 

engage unknowingly (or unwittingly) in a discourse that is disenfranchising for 

much of the general public. 

The institutionalizing of GIS discourse outside of academia will also 

increase in the future. The scope of power of firms and agencies using GIS may 

expand, as the knowledge they produce will increasingly shape and reinforce a 

dominant woridview. As Brown states, "[t]he relationship of scientific 

knowledge and political power is not simply one of knowledge guiding power, 

or of power shaping knowledge. It also involves institutional mediation and 

reciprocal transformations of the character of knowledge and of power 
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themselves." (1993 154). In other words, organizations and their ir\stitutions (i.e. 

rules) will shape GIS discourse to maintain the power-knowledge relationship 

(duality) which privileges and legitimates their own values and views. 

6.3 Institutional Responses 

From the perspective of weaker social groups, this brave new GIS world is 

clearly undesirable. The response by the leading academic GIS organizations 

(NCGIA and UCGIS) to GIS and its relationship with empowerment issues 

underscores the evolving dominance of GIS discourse and reconstitutes the 

discourse as social practice. In their respective research agendas and priorities, 

both the NCGIA and the UCGIS posed the general question of how GIS affects 

the empowerment of individuals and social groups, and asked specific questions 

of whether GIS discounts or excludes certain domains of knowledge, and what 

limits of representation may be intrinsic to the logic of GIS? Upon examining 

GIS discourse, as evident from the case studies, it is clear that GIS does indeed 

discount and limit representations of those sets of knowledge that are not GIS-

able through systems of exclusion and naturalizing the use of GIS. In trying to 

answer their questions, these organizations have assumed a leadership role in 

attempting to develop a "better GIS". 

These "better" GISs are the GIS 2 proposed by the NCGIA and the PPGIS 

proposed by the UCGIS. The objective of these lines of investigation is to 
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develop a GIS that is capable of handling different viewpoints on an issue, and 

thereby circumventing marginalization through the privileging of a single 

version of reality (Schroeder 1997a). 

These pluralistic GlSs have the following characteristics: 

1. an increased emphasis on the role of participants in creation and evaluation 

of data; 

2. the ability to accommodate an equitable representation of diverse views, 

preserving contradiction, inconsistencies and disputes against premature 

resolution; 

3. system outputs would be redefined to reflect the standards and goals of the 

participants, rather than closeness of fit to standards of measurable accuracy 

(such as positional accuracy in a Cartesian coordinate system); 

•4. the capability of managing and integrating all data components and 

participant contributions from one interface. Components would include e-

mail, access to data archives, presentation of parallel texts and counter texts 

in diverse media, real-time data analysis, standard base maps and data sets, 

sketch map and field note capabilities; and 
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5. they would preserve and represent the history of their own development, and 

be more capable of handling time components than existing GIS. (UCGIS 

1996; NCGIA 1996). 

The first criterion makes the assumption that the public will want to 

participate. Assuming this premise holds, the data generated by the public mav 

not necessarily be digitizable. How will a pluralistic GIS incorporate these data? 

Moreover, if evaluation of data is an objective, whose criteria will be used to 

evaluate the data? If the criteria are those established by GIS discourse, then non 

GIS-able data may be discounted. Conversely, if the criteria are not those of GIS 

discourse, these criteria may not be legitimated. 

The second criterion of a pluralistic GIS, the accommodation of a diverse 

range of perspectives, appears to be in direct opposition to GIS discourse. The 

discourse is able to strengthen and maintain its dominance by not 

accommodating multiple representations of reality. The representation of reality 

privileged by GIS discourse is one that meets the discourse's criteria and the 

inherent traits of GIS, and typically reflects the interests of dominant social 

groups. Moreover, when GIS is employed it often reinforce other dominant 

discourses, such as political and economic discourses. In these situations the 

premature resolutions that a pluralistic GIS seeks to avoid may have already 

been decided upon. Furthermore, the use of GIS may sometimes be a 
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justification for a decision, and the resolution process then is simply an act of 

going through the motions. As we have seen in the two case studies, GIS 

discourse is articulated and reinforced through its intersection with local 

dominant political and economic discourses. GIS may be used to further the 

goals of these discourses and actors and serve simply to arrive inevitably at an 

outcome for which the decision has already been made. 

With criteria three and four the outputs (presumably maps) may not 

necessarily be able to reflect standards and goals of participants. This of course, 

assumes that participants are able to frame issues such that their goals are 

identified and included as one of the potential solutions and their criteria are 

used for selecting a solution. In addition, criterion four implies that data are in 

digital format or can be readily converted into this form. Public participants 

often bring information and data to discussions that are not and cannot be 

digitized. These include data that are more qualitative in nature such as 

narratives, ethnographies and oral histories for example. Will the inherent 

characteristics of GIS changes with a pluralistic GIS? 

By creating a pluralistic GIS with these characteristics, developers 

envision it as "a new window through which to view the whole of GIS practice in 

its social setting." (Schroeder 1997b 1). In order for this GIS to be a "new 



266 

window", developers of pluralistic GIS must address the ontological and 

epistemological assumptions embodied in GIS discourse. As Curry states. 

Indeed, in geographic information systems the conceptions of 
space, reason and language can best be seen as fitting together 
in a self-supporting structure. In the end this undercuts the 
possibility of understanding certain important features of 
human decision-making; it at the same time prevents those 
involved in the use of geographic information systems from 
benefiting from those recent developments that have 'loosened' 
the conceptualization of decision making in information 
systems more generally. (Curry n.d.a). 

These certain important features of human decision-making include 

things such as non-Euclidean space (e.g. virtual space), irrational behavior (as 

defined by numerous discourses including GIS) and the use of imprecise 

language to denote geographic or spatial concepts such as near, far, about, 

around and so forth. How will a pluralistic GIS be able to incorporate these 

features and concepts? Will fuzzy set theory incorporated into newer GIS 

software be able to handle imprecise language and terms? Is it possible to 

engineer a computer capable of non-deductive reasoning and able to avoid other 

trappings of positivism? How would such a system handle non-digitized data? 

But the characteristics of this yet-to-be constructed pluralistic GIS do raise 

some other important issues. The promises of this new and improved GIS are 

the same as those of contemporary GIS, namely, the democratizing of the 
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decision-making process and the empowerment of social groups. Since, current 

GIS is largely unable to deliver on these promises, how can the developers be 

sure a pluralistic GIS would? One of major concerns facing the diffusion of new 

technology is the identification and reduction (and elimination) of barriers 

(Rogers 1962). Will the new pluralistic GIS be able to capitalize on the 30 years 

worth of barrier reduction that current GISs have undergone? Or will 

contemporary GISs themselves be a barrier for diffusion for the new GIS? Will 

state and local government abandon their older GIS and invest in the newer 

pluralistic GIS if and when they are produced? 

The view that new technology is "better" than the one it is designed to 

replace may be discredited through the dialectic of technological progress - the 

phenomenon that once a new technology becomes dominant it will display a 

"dark" side (Rogers 1993). One need only look at the Green Revolution as an 

example, in which the promise of increased agricultural yields in the developing 

world through the transfer of Western technology, proved to be disastrous in 

some cases. One of the dark sides of this agricultural revolution was the 

inappropriateness of the technology being transferred; many farmers could not 

afford or get access to the seeds, fertilizers and pesticides needed to grow the 

high yielding varieties of rice, com and wheat. A dark side of current GIS is the 
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systematic disenfranchising of weaker social groups, despite promises from its 

proponents to the contrary. What will it be for pluralistic GIS? 

The goal of these pluralistic GISs is ultimately to empower those groups 

who are typically marginalized (Schroeder 1997b). This goal however, is in 

direct opposition to those objectives of GIS discourse - the continued 

disenfranchisement of weaker social groups. Moreover, GIS discourse is able to 

maintain dominance by concealing practices (e.g. systems of exclusions). If, 

according to Schroeder (1997b) the new window of pluralistic GIS will permit a 

view of the whole of GIS in its social setting, this would entail exposing GIS 

discourse. In other words, pluralistic GIS as envisioned by the UCGIS and 

NCGIA would need to subvert, undermine or displace a discourse that is 

increasingly becoming entrenched in our society, and has the support of many 

powerful interest groups. 

Using Foucault's work on discourse, we know that it is not possible to 

extricate oneself from a discourse, since nothing exists outside a discourse. 

These developers are an important part of GIS discourse, from which they cannot 

remove themselves. Furthermore, the belief that one can remove him/herself to 

look at GIS in its social setting implies a separation of subject and object - a 

trapping of positivism. In other words, the positivist tradition subscribes to the 

norion that it is possible for a researcher (subject) to observe, conduct or 
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participate in an experiment (object) without affecting or influencing the 

outcome. If these GIS organizations give in to this positivist assumption during 

the development of a pluralistic GIS, how many others are they willing to 

concede before it is no longer possible to achieve their goals? Or are their goals 

achievable ? 

Hence, there is the situation where it appears that there are irreconcilable 

differences between the objectives of a pluralistic GIS and those of the dominant 

GIS discourse. In order for a pluralistic GIS to meet its objectives, there needs to 

be an examination of the ontological and epistemological suppositions of GIS 

discourse. For example, the recognition of more than one representation of 

reality poses fundamental questions about the positivist-based ontology and 

epistemology of GIS discourse. A critical examination of the research agendas of 

the developers of the PPGIS and GIS 2 indicates that they either have not posed 

such questions or are not willing to do this (Schroeder 1997a, 1997b; UCGIS 1996; 

NCGIA 1996). Regardless of the case, these pluralistic GISs and their developers 

are still operating within the boundaries of GIS discourse and may never realize 

their objectives. 

6.3 A normative position and future research 

The purpose of adopting a normative position is not to provide a guide for 

marginalized groups to subvert GIS discourse. Rather, it is to provide some 
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suggestions for how practitioners of GIS should use the technology and become 

cognizant of its implications and limitations. 

If education is a way of appropriating a discourse with its knowledge and 

power, then the classroom setting would be a good place to begin. In addition to 

teaching students the fundamental skills of GIS, educating students about the 

social implications of using GIS should be an integral part of their learning 

experience. Instructors need to impress upon students that viewing the world 

through a GIS lens is only one of many ways of constructing reality. To do so 

teachers will need to provide concrete example of social implications, using 

terminology that will not alienate students. Yet, teachers will face obstacles such 

as a dearth of examples and vocabulary unfamiliar to students. More faculty 

need to integrate a "social implications" section in undergraduate GIS courses. 

The number of GIS certification programs offered at post-secondary institutions 

is increasing. These programs present an excellent opportunity to reach students 

who will explicitly seek employment in the GIS field. As a soon-to-be director of 

such a program, I plan to lead by example, incorporating and integrating these 

issues into the GIS curriculum. Classroom lectures, term papers, required 

reading of texts such as Pickles (1995) and articles from the special issues on GIS 

and society from Cartography and Geographic Information Systems (1995), and other 

pedagogic resources will be used to make the point that there are ramifications 

from using this technology. Internships, a required part of the program, with 
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community grass-root organizations and environmental groups using GIS could 

also be encouraged in addition to those more "traditional" internships with firms 

and agencies who use GIS. 

Government departments and agencies that use GIS in conflict resolution 

and decision-making processes should be made more aware that public 

participation may be linuted and highly one sided when issues are framed from 

a GIS perspective. A diverse range of values and views enrich our society. The 

exclusive use of GIS silences many of these points of view, leading to decisions 

and outcomes which do not necessarily reflect what the majority of societ\' or a 

community desires. 

Moreover, governments and their bureaucracies must recognize that not 

everything is GIS-able. Community values as we have seen, cannot be reduced 

to binary code without distortion and privileging another's perspective. 

Similarly, within the field of resource economics econonusts have also come to 

recognize that not all resources can be converted into dollar values without 

losing meaning. While GIS has much to contribute to the conflict resolution 

process, decisions should not be based solely on the outputs of GIS. Spatially 

referenced data are not the only type of data. There is a need to identify and to 

employ other resolution avenues for incorporating these data. 

Members of the public who participate in coriflict resolution processes 

must be made aware of the implications of adopting a GIS perspective in 
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engaging in debate. Once an individual or group forsakes its original 

perspective on an issue and adopts a GIS perspective, they have granted 

legitimacy to GIS discourse. Short-term gains will ultimately be at the expense of 

other discourse that may more fully embody their agendas. In the long run 

actors may undercut themselves and their goals and principles by playing the 

GIS game. While they may be successful in influencing the decision-making 

process to produce an outcome in line with their interests by arguing from a GIS 

perspective, they risk the danger of not being able to return to their previous 

perspective on future issues without losing currency. Resource economics 

discourse abounds with examples of these types, in which groups who argue for 

the preservation of resources from an economic perspective (e.g. engage in BCA 

or risk assessment), are de-legitimated when they try to return to argue from a 

"preservation for preservation's sake" point of view on future issues (Sagoff 

1988). 

Such groups and individuals need to recognize that GIS discourse, like all 

discourses, does not necessarily produce predetermined outcomes. In all 

discourses there is room for chance events, and actors may be able to engage in a 

dialectic of control, in which they can exercise power over dominant social 

groups through resistance and effective use (as defined by the situation) of their 

limited allocative and authoritative resources. 
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These prescriptions are premised on knowledge, which may be gained 

and expanded through research that hirther exposes GIS discourse. Research 

may be theoretical or applied in nature. As noted in the opening chapter, this 

research adds to the small, yet growing literature that explicitly links GIS 

discourse to issues of empowerment. Clearly there is the need to conduct more 

research that examines other applications of GIS, such as in the burgeoning field 

of geodemographics, and the related fields of privacy and surveillance as they 

pertain to the empowerment and marginalization of social groups. 

Support, both in terms of money and resources, is needed to help conduct 

research geared toward reconstructing and deconstructing GIS discourse. The 

funding agencies such as the National Science Foundation are embedded in the 

larger science discourse, and therefore tend to support GIS proposals that focus 

on applications of GIS technology or are aimed at expanding the current GIS 

knowledge base, such as the NCGIA's Varenius Project. This is an another 

example of the dominance of science discourse, but it does provide a starting 

point from which future investigations of the social implications of using GIS 

may begin. 

Future research that examine-: GIS discourse will also need to explore the 

ontological and epistemological suppositions of GIS discourse. By examining 

what the world must be like for knowledge to be possible and how we can 

acquire such knowledge, it will become clear that there are other ontologies and 
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epistemologies that have been silenced by GIS discourse. In addition, this 

research should encompass investigations on the mechanisms through which 

systems of exclusion are employed to increase our understanding of how social 

groups are empowered and their knowledge, values and views are legitimated. 

Resource economics discourse can provide a heuristic or model to help guide 

and structure this research. For example, pluralistic economic models put 

forward by Smith (1990) and Norgaard (1995) have been unsuccessful in 

integrating alternative non-economic views on the environment in the decision

making process. This is largely because they are still operating under the 

structures and assumptions of neo-classical economic discourse. Proponents of 

pluralistic GIS need to take advantage of the growing pains experienced by 

resource economists. In order to fulfil the objectives of a pluralistic GIS, the 

implications of the dominance of GIS discourse need to be taken into 

consideration. Presently, it appears that this is not the case. 

There is also the need to examine in depth how GIS discourse intersects 

and interacts with other dominant discourses in our society, such as political, 

economic, environmental and technological ones. Sometimes the relationship 

may be mutually reinforcing and other times contradictory. Nevertheless, the 

relationship GIS discourse shares with other discourses will have an impact on 

the empowerment and marginalization of social groups and merits investigation. 
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There is also the need for empirical studies that focus on cases in which 

traditionally weaker social groups have used GIS for their empowerment. Such 

research needs to investigate whether these cases are more than groups simplv 

"buying into and thereby reinforcing the discourse". In addition, there is a need 

to develop alternative frameworks for examining and comparing case studies. 

While this dissertation does not provide a comparative framework, future 

grounded examinations should look for characteristics and traits that are 

particular to each case study, as well as those they have in common to see 

whether there are patterns of GIS use that are conducive for empowerment. The 

envirorunental justice field could provide several potential case studies. 

Finally, future research will also need to address the roles of other 

geographic information technologies to determine how they relate to 

empowerment and marginalization issues. The amount of high-resolution 

satellite imagery commercially available is increasing, and promises more 

detailed information about our world. What are the implications for social 

groups who may be forced to engaged in debates using such imagery, which 

purports ever finer and detailed "truths"? Remote sensing and spatial decision 

support systems (SDSS, or sometimes DSS) such as the one being developed by 

the Advanced Technology Program (ATP) of City of Scottsdale may have an 

enormous impact in shaping how the public views the world. Moreover, 
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proponents of such technologies are making the same claims as their GIS 

counterparts, namely, that more data will lead to better decisions. "At ATP we 

are able to use these technologies [GIS and remote sensing] to help our city 

leaders produce better decisions for the citizens of Scottsdale" (Orr 1997). Others 

such as Enache (1994) for example, boldly state, "integrating GIS, DSS and spatial 

analysis into SPSS [a statistical analysis software package] constitutes a step 

toward converting knowledge into intelligence and... takes a purposeful view of 

the future" (p. 154). The reduction of human behavior (i.e. decision making) 

into regression equations should immediately send up a red flag; this technology 

undoubtedly privileges a worldview reducible to digital numbers and hence 

reinforces GIS discourse. 

6.4 Contributions and Conclusions 

GIS has undoubtedly had a major impact within the discipline of 

geography and the social sciences in general. It has altered many teaching and 

research agendas of geography departments. Within the last seven to ten years, 

critics of GIS have begun to question the impacts of GIS on the discipline of 

geography and society as a whole. While organizations such as the NCGIA and 

UCGIS have recognized that there are social implications concerning 

empowerment stemming from the use of GIS, they have largely ignored the core 

of the issue, namely GIS discourse. 
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This research represents one of the few investigations, that explicitly links 

discourse and empowerment in the arena of GIS. Using the works of Foucault 

on discourse and power, I have identified and examined the authorities of 

delimitation to construct a genealogy of GIS discourse. In doing so this studv 

has illustrated how various discontinuities have coalesced in shaping the 

ontology and epistemology of GIS discourse. Furthermore in developing the 

archaeolog}' of GIS discourse, the research has critically examined the systems of 

exclusion that have shaped GIS discourse to uncover and to explain how this 

discourse listens to some voices while silencing others. 

The scarcity of literature on this topic is not surprising, considering that 

investigations on the social implications of using GIS are relatively recent 

phenomena. This dissertation is one of the few attempts to bridge the gap 

between social theory and empirical case studies dealing with the use of GIS and 

empowerment issues. It is also one of the few studies that tries to measure 

qualitatively empowerment through the applications of Waterstone's power 

rules, institutional levels and Arnstein's ladder of citizen participation. Finally, 

the findings of this research serve to underscore the importance of geographers 

examining the impacts of GIS on geography, the social sciences and society. 

In conclusion, the objectives of this research were to reconstruct GIS 

discourse and to determine how the use of GIS influenced the empowerment or 
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marginalization of social groups in grounded decision-making contexts. 

Drawing largely from Foucault's work, the genealogy and critical approaches to 

discourse were used to examine how GIS discourse evolved, and whether it was 

maintained and reinforced. Through the genealogy approach, identified 

discontinuities of the discourse such as the role of positivism in the 1960s, the 

social construction of GIS technology, the role of GIS manufacturers and 

vendors, and the institutionalization of GIS were explored. It became readily 

apparent that GIS discourse has roots in positivism and is indeed situated within 

the larger science discourse. In addition, an examination of the social 

construction of GIS technology reveals a dialectical relationship between 

technology and society; segments of society have shaped the development of GIS 

technology, which in turn has irifluenced the way the world is increasingly being 

constructed and represented. 

GIS manufacturers and vendors played an active role in maintaining and 

strengthening GIS discourse not only through the proliferation of GIS technology 

and software, but also by self-imposing industry standards that needed to be met 

for GIS firms to remain in business. Lastly, private firms, public agencies and 

university departments institutionalized GIS through adoption and in the 

fundamental changes in the ways day to day operations were conducted. The 

authorities of delimitation that were instrumental in bringing these 
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discontinuities together were a number of key individuals and goveniment 

agencies who helped develop early GIS, and in doing so, started to shape GIS 

discourse. 

From the critical approach it also became clear that through the use of 

systems of exclusion GIS discourse is able to limit participation in discussions. 

The three systems of limitation are evident in the case studies. In the case studies 

the will to truth was apparent in that GIS discourse constructed truth and 

legitimated the knowledge, values and views directed at reinforcing the truth, 

while discounting all other forms. Prohibition and rejection were used in the 

Comprehensive Plan study to legitimate only those CLUE directives that were 

GIS-able. 

Furthermore, there were actors who are able to exercise power because of 

the established power relations and the knowledge privileged by GIS discourse. 

Through the exertion of power (e.g. authority, dominance and attraction), certain 

actors were able to manipulate the discourse to produce favorable outcomes. 

These actors typically had considerable allocative and authoritative resources at 

their disposal, such as access to and influence on government officials. 

The use of GIS in the decision-making process tends to be 

disenfranchising for weaker social groups in that the ways in which issues are 

framed, knowledge is produced, and criteria are established, are granted 
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authority from GIS discourse. This discourse is able to legitimate a decision

making process framed from a GIS perspective because it naturalizes the use of 

GIS in conflict resolution situations. For many practitioners of GIS, the 

technology has essentially faded into the background, where it is used almost 

unconsciously. This dissertation has moved the use of GIS from the unconscious 

cognition to the discursive consciousness. In doing so, I have identified instances 

of the reflexive use of GIS discourse, where conscious decisions need to be made, 

opening up the possibility for contestations. I have exposed GIS discourse and its 

strategies and tactics to show how, in the words of Aitken and Michel (1995), GIS 

systematically favors certain social groups over others. 

The case studies in this research serve as grounded examinations to 

illustrate how an evolving GIS discourse affects the empowerment of social 

groups participating in issues framed from a GIS perspective. This in turn 

dictated the data requirements, the identification of potential solutions, the 

criteria used to select the solution and the outcomes. Social groups who were 

able to argue their case from this perspective found the use of GIS to be 

empowering, while those groups who did not or could not found it to be 

marginalizing. In both cases, the application of Waterstone's power rules 

indicated that dominant groups had a greater impact on the outcome of the 
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decision-making process, while weaker social groups had limited opportunities 

to exercise power. 

Finally, this research has concluded that GIS discourse must necessarily 

attempt to marginalize weaker social groups in the decision-making process in 

order to maintain its dominance. Dominant social groups and individual actors, 

who occupy certain positions, often are able to manipulate the discourse such 

that decisions based on the use of GIS or framed from a GIS perspective produce 

outcomes which favor these groups and individuals. If GIS discourse were 

consistently to empower weaker social groups then, those in positions of power 

would either modify the discourse to prevent this empowerment, or search for 

other dominant discourses through which problems and issues may be framed 

and addressed. Hence, the dominance of GIS discourse is maintained and 

reinforced by dominant social groups because it marginalizes of weaker social 

groups. Having come to this conclusion, it should serve as a departure point 

from which similar future research endeavors continue along these lines of 

investigation. 
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