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Abstract

This thesis is a sojourn into Participatory Geographic Inform&jimtems (PGIS)
through an analysisf two case studieisthe Manchester EoC and the Stories of the Ogiek
using Marshall McLuhanos t eoundisprovided@itht ai | ed Gl
additional applications of various globalization theories. The study responds to an article written
in 2003 by geography theoristdo argued for the reconceptualization of GIS as
communications media. The arguments are as foll@\S: and PGIS are communication media
and should be considered as such withanfield ofcomnunications;PGIS should be considered
a separate evolutionary stage of GIS as exemplified through the tetradic andigpsas media
includingGIS andPGISerhancedentity for those appropriately considered, autbsequently,
PGISrepresentaretrieval of marginalized peoples that had previously been obsolesced by
O0nastd erd MARAEGE ;and PGIS are uniquely applicabldheanalysis of the
complexites of globalization phenomenon and the inherent power struggles contained therein.

Note: This thesis contains a significanumberof acronyms and technical termshave
included a list of acronynn p.x and a short glossargontining the most impéant termson
p. 80for ease of reference.
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CHAPTER |
Introduction

When Mar shall McLuhan coined the phrase fit
proposing the idea that a particular medium has effects on the user independent of the content, he
created an enttly new way of considering our use of technologies and their sugasiecultural
effects. Somenderstood him to consider content unimportant. That was not the case, as of
course the medium would not exist without the content. Ratbdrevinson explas, he was
concerned that Acontent grabs our attention t

perception of the medium and all el se around
Al t hough McLuhan was internationalféecis renow

on thought and social behavior, his graduate studies at Cambridge were predominately in

literature(McLuhan & Zingrone, 1995) Hi s dissertation Aexamined

and science that culminated in the triumph of the Newtonian wowlghaied its clockwork
mechanical perfection,inf& ent ury Europeo ( McLuHtappea® Zi ngr o
that even early in his career McLuhan was focused on the potential effects of human artefacts on
society making his many subsequent years)gleration worthy of being described as
expertise.He was publishing explanations of the perceptual changes occurring with users of
electronic mass media befavther theorists wrote aie electric form of the information
revolution(McLuhan & Zingrone 1995)

McLuhan garnered much criticism for his unusual ideascaitésh popularity. From
early on, he was misundersto@érhaps intentionallyashe was the bearer bd newdor
somein the idea of obsolescenc®&IcLuhan was warning everyone, inclngithose with rival
agendas, that the effects of electronic media were obsolescing specialist enterprises when
specialism was being hailed as a salvation (McLuhan & Zingrone, 188#)y of his critics felt
alienated by is aphoristic style that did nohgage inthe narrative biasf argument.Since his
death in 1980, his Areputation has been in a
up0 ( McLuhan & Zingrone, 1995, p. 3). With the
has beem revival of his theories due &particular applicability to the digital ag&aul
Levinson (2001) won the Lewis Mumford Award for Outstanding Scholarship in 2000 for
Digital McLuhan A Guide to the Information Millennio. Additionally, several authors
reevaluating McLuhan were compiled in 2004 in the work titddhe Speed of Light There is
Only Illlumination: A Reappraisal of Marshall McLuhafMoss & Morra, 2004).McLuhan and
Zingrone state,

Now that we too can see so much of what he perceivesdhossible, for

example, to discuss fidiscarnate existenceo
morning surfing the Internet in search of
Village, 06 or who appreciates, teedliimost i nsti

(McLuhan & Zingrone, 1995, p.3)
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This current applicabilitae nd my own resonance with Athe medi
ut i | i z e tivoriesuirhaa anélysis tie present texRarticipatory Geographical
Information Systems (PGIS).

Participatory GIS is a mapping practice or process that involves bringing local
stakeholders together for democratic involvement in public planning and development. The
foundational technology of the practicedsographic Information Systen(GIS) whichare
computerized software systems created for the storage and retrieval of and ability to manipulate,
analyze, and display, georeferencdada. Rambaldi, Kwaku Kyem, McCall, and Weiner
describe themergencef PGISas follows:

The state of affairsinnmqpapi ng changed in the 690s, with
spatial information technologies including geographic information systems (GIS),

global positioning systems (GPS), remote sensing image analysis software and

open access to spatial data and imageayhe Interneé The new environmen
facilitated the integration of gespatial information technologies and systems

(GIT&S) into communitycentered initiatives(Rambaldi, Kwaku Kyem, McCall,

& Weiner, 2006, p.1)

PGISpractitioners werghenable toutilize GIT&S technologiedo combinevariousrealities and
diverse forms of informatianPGIS has been uséal educate, create community cohesaowl
social changeandempower marginalized pples(Rambaldi, et al., 2006, p.1Yhe
technological capabiigs of GIS and detailed examples of the application of GIS and PGIS will
be elaborate on throughout this paper
Theability of GISto integrate and analyze complex and diverse types of information
make the technologies uniquely suited to consider thedkaleopic topic of globalizatioand
how this medium intersects with iAlthough there is no general consensus on a basic definition
of the term globalization, or the ideab6s usef
communications, it is common knowleddpat new information and communication
technologies (ICTs) have facilitated global interconnectivity (Thussu, 2@@)sidering the
complexity of the globalization phenomenon and the seemingly large role technology and media
play in its occurrence, perpsithere are mediums that best exemplify the globalization message.
With satellite imagingthe technology exists to view entire continents or zoom in to read the
headline of a newspaper. A hawvae it military or bird, increases its hunting groundsliging
higher and gaining perspective. Combining geospatial information with satellite imagery and a
bit of software magic allows us to create midifered/multifaceted mapaVhile satellite
imagery may have first been utilized for military surveillanperationsyith open access to
satellite imagery and tha&illingness of groups to facilitate the collection and GIS analysis of
mar ginalized peoplesd geospati al data, narrat
by cultural imperialismThefact t hat these stories or narrat.
location are generated by maps and geospatial data suggests that we should, as media scholars,
considemwhat these abilies do to our understanding of mapg@neral anddentity tied o
locale. Further, how shall we recontextualize these technological capabilit,eedigand what
are the theoretical implications for the redistribution of power (via access to technology formerly
used only by state and military apparatuses)? Howtteasse of this technology help us to
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assess ideas of globalizatiomPese arequestiosl i nt end t o answer by app
tetrad, a set of four questions applicable to any medwigrticipatoryGlS. The tetrad will be
explained in detail ichaptertwo.

Clarification of globalizationtheoties

There are many approaches to globalization theory inclustioiglogical,economic,
technological, political, and culturpkrspectiveg¢Thussu, 2006).For the purposes of this thesis
when discussing globalizatiqanless a specific theory is mentionelddmnot considering those
aspects separatelybutt i | i zi ng Mal c olbasichVaft iemidtsi §d 1 909Bat ps 3:
social process in wth the constraints of geography on social and cultural arrangements recede
and in which peopl e become i n Adddienally, hbgdflyy awar e
ment i on R@OA)dewspectivedds maps and globalization arglore DouglaK e | | ner 6 s
(2002) Ar j un A p@po0ea&2006)and the Center for the Spatially Integrated Social
Sci e n c e smore(spgedfic @®r)butions to globalization discourse as they apply to GIS
and PGIS.I am including and applying globalization theogt only because | feel that GIS is a
set of technologies uniquely suited to the complexities of globalizdébatesbut also because
ParticipatoryGlSitselfis a product of globalizatiodue to diffusion of technologiesd
beautifully suitedto Kellne iyl obal i zat iaomd fAp@mduelao Wd gr assr
globalizationandcultural flows model, or larstapes These theories will be brigfintroduced
here and appliesh moredetail inchapterfour.

DouglasKellner (2002) defines polar aspects oflgbzation, which he calls above and
below. Globalization from above is the view that corporate capitalism and the capitaistrstat
dominating the world Globalization from below refers to the ways in which small groups and
social movements use thechnology of globalization to further democratic, humanitarian, and
environmental concerns (Kellner, 2002).

Arjun Appadurai(2006)has also written of the globalization from below phenomenon.
In Fear of Small Numbers: An Essay on the Geography of Ahgdregins to tackle the question
of why there appears to be increasing ethnocidal violence in modern day. While researching
violence between Hindwmnd Muslims inMumbai, India, Appadurai encountered globalization
from below and called it grassroots ghtikation or fAt he pol i tics of hope
politics of hope includes the worldwide effort of nongovernmental activist organizations (NGOSs)
and movements to affect the global agenda with respect to human rights, the environment,
disease, etdAppadurai, 2006) Participatory GIS is a proven globalization from below tool as
we will see in the examples tome.

Thesisgoal.
This thesis iIis predominantly inspired by A

desire to contribute to further understanding of the possibilities of medtsingen the
Aaboveo and whalselexw.l®@ring McLuhandéds theories a
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from below, when a gud friend and mentor, Dr. Tooopet (personatommunication, Spring

of 2007), who studied under McLuhan, suggeste
It was serendipitous to then discover Sui and GoodeHRD(B) articleargung for the re

conceptualization of GIS as new commuationsmedia. Sui and Goodchiltte two

geographerswho in20@Bu bl i shed an ar ttatradltoaanalyzethe g Mc Lu han o
technologies of GIS. | intend this work to be both a response to Sui and Goodchild and an
opportunity to compare and contrast their tatrashalysis of traditional GIS with one of PGIS.
Additionally, | intend to begin a dialogue within the communications field to contribute to the

dialogue begun in geographic and cartographic academia.

There arenumerical data not presented in Suian®@@oc hi | dés essay t hat
argument for consideration of GIS as medide technology of GIS is applicable to mass
communication research becausethim year200Q there were close tone hundred thousand
licensed users of higandGIS products whih cost over $10,000. Adainally, there were ten
million people making regular use of Gli&e services through the World Wide Web such as
online maps and route selections like Yahoo, Google, and Mapquest.com (Goodchild,[2000).
is likely that thes@umbers have increased significantly in present day 2008.

Theanalysispresented here stetradic analysis of PGIS includiagomparsonand
contrastwith8iandGoodc hi | dds t et rAdditiorallyd wiladisgussithe of GI S
applicability of R5IS and GIS to globalization and powbkeories My argumentsnclude firstly
thatGIS and PGIS are communication media and should be considered as suctheitieiial
of comnunications Secondly] argue thaPGIS should be considered a separate &oolary
stage of GIS as exemplified through the tetradic analydigdly, the mediaof maps in general,

GIS andtheprocess of PGIS affeaind enhancilentity for those appropriately considered, and
PGISrepresentsa reemergencer retrieval of marginézed peoples that had previously been

obsol escedthy ednamtap e n v o.iThHe contepts di tetiadic ratrisvallands i o n
obsolescence will be explained in chaptefFihally, GIS andPGISareuniquely applicable
technologiedo theanalyss of the complexities ofjlobalizationphenomenon and the inheten

power struggles contained thigre

In order to lay a firm foundation upon which to perform a tetradalysis, the following
sectionwill consider the background @IS andPGIS Chaptertwo will detailMc Luh an 6 s
tetrad and applicable literatu@hapter three exhibitsvo case studies of PGIS, theéetradic
analysisand discussion and limitations. Chapter four will discuss globalization and power
theories, suggestions for further rasbeand a conclusion.

1 Dr. Tom Cooper graduatedagna cum laudom Harvard University in 183. He was an assistant to Marshalll
McLuhan from 197577 when he received his doctorate at the University of Toronto. Dr. Cooper also studied with
Dr.TomEat er br oo k, o npmotégés whd mtroduced dMuhanrta Irmié. Cooper hégen an assiant
speechwriter in the White House, a professor at Harvard, the University of Hawaii, Emerson and the Visiting
Ethicist in Residence at Middle Tennessee State University duringZllldé He has also authored six books, over
100 scholarly articles an@views, and was a ezominee for the Nobel Peace Prize.



Background
Historical context

The world is too large for general human percepsonve seek to represent it
symbolically, usually in the form of aps orcartography (Holmes, 2083 Globalization can be
seen as a centuries old sociocultural process when one considers the history of cartography.
Maps have been used throughout history to discuss the physical, cultural, and political structures

ofEarth.There i s evidence that mandés ability to p
The first planlike landscape representations date back to 20,000 &@e sayhis predates

speech (Randviir, 2004). A Ma mreentar® in coaneatians e nt a
with and represent mandés understanding of the

Therefore the history of mapping inevitably mirrors also the development of science and
worl dviewo (Rawm8lyiir, 2004, p. 230

Mapping is avery old and influential conceptual device that can be misleading in that
maps give an impression of stabilitih Does the space make differences? Some geographical
remarks about spatial information between Harold Innis and Marshall McLu\ewve (2004)
gives us a hint about the historical politics involved in fmegking fAIll description,
explanation, or representation is necessarily in some sense a mapping of derivatives from the
phenomena to be described onto some surfag®bix or system of coordate® ( Neve, 2004
p.154) Spati al i nformation producegpribgetsBeé nmapgnwo
and explains the world mapped onto it. The map ultimately represents a choice or selection
among alternative ways to represent the informatibine ability to choose representations of the
world gives the mapnkar great power (Neve, 200d@¢causgin principle, a map makes a
distortion of the data to be recorddéew world maps show boundary disputes or maritime
boundaries and many display eétor incorrect information (Blake, 2005). We forget that maps
are Amerely a snapshot of political arrangeme
reality landscapes are constantly changing (Blake, 2005).

As we will see irchapterfour and thediscussion of Appadurgi996 & 2006)and
globalization, the speed of present day change with respect to globalization including
technologies, global market forces, migration, etc. can be disconcerting. In the ekgbtiesic
Jameson claimed there was absence of aesthetic objects, and particularly tfzgdscould
mediate the complexities of globalization debates and help people create appropriate
representations of the contemporary worl d.
mappngo t o resolve Athe incapacity of our minds
multinational and decentered communicational network in which we find ourselves caught as
indi vi dual s ubj ebr Cald patticpatbryrB® Modelipdgfér e example of an
answer t slamérd?migepraaiod of Participatory 3D Modeling directly utds
participans 6ognitive maps to build a physical model which is then reinserted back into a GIS
database. The subsequgebspatial informatioms not limited by nationabr governmental
boundaries. Data layers of watersheds, ethnic groups, economic ties, and land uses can be
overlaid to map the complex flows that occur back and forth through national boundaries (Wood,
2005). If the medium is the essage that changes the way we thikir cognitive space
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(McLuhan & Fiore 2001)- then Geographic Information Systemd$§ as cormunications
media,indeedmay functionas one of thaesthetic mapping tooé&lvocated by Jameson

Geospatial Informatio Systems (GIS) allow for easy user adaptation andireal
modeling of complex changing phenomersoich as global communication netwarks
"Geospatiak r ef ers to any data, including maps and
on the earth's stace. These data can relate to physical features of the affected area as well as
infrastructure, population locations, and other factors" (Wood, 2005, p.335). GIS is therefore a
means to spatially organize a variety of data for any chosen area. Thgepgoemg that natural
features, topography, bodies of water, etc. and disaster events such as earthquakes, hurricanes, or
floods, as well as human activities, all occur on the earth's surface allowing connection by their
relative location. Observation$ specific details deaths, crop yields, transportation, facilities,
or the GDP of a whole countrycan subsequently be "georeferenced" to a defined place or area.
Once entered into a geospatial system, the different data can be "layered" to study phtte
human activities and their societal and environmental consequences. The data can also be linked
to satellite images of earthés surface, or ma
of global positioning system (GPS) receivers. Gd8ware is specifically designed to sort
through the complex data layers and display relationships underlying the context of the event or
situation being considered (Wood, 2005). If properly appliedstitware and linked data sets
Acan t r aange oflocdl, natianal, and international problems” (Wood, 20338).
The advent of GIS, which combines the resources of satellite imagery, geographically

indexed databases, and global positioning technolwg/revived the cartographic industry; yet
the idea of overlaidmaps and georeferencing am@ new. The French Cartographer Leuis
Alexandre Berthier created maps of the Battle of Yorktown with hinged layers exhibiting troop
movementgKlinkenberg, 1997) Inthe midl9"c ent ur y t leompadythe Sesond o A
report of the Irish Railway Commi ssionerso in
flows on the same base map. In addition, Dr. John Snow provided an early example of
geographical analysis with his map showing the locat@frdeaths by cholera in London in
1854. Snowds map was used to track the sourc
(Klinkenberg, 1997).

The early computer era in the 1950s and 60s brought about changes in cartographic

analysis spurred by thenderstanding that humans are fallible.

The earliest GI'S, the Canada Geographic In
automate the processing of the information collected in map form by the Canada

Land Inventory, and was justified on the simple propositiah ¢bmputers could

perform numeric determinations of area from digital representations of maps

much more accurately and cheaply than humans working from the maps

themselves. (Goodchild, 2000, p.5)

The U.S. Bureau of the Census followed suit by buildi@% for the 1970 census. Their
justification was that computers could reduce the error rates normally occurring during tabulation
and spatially aggregating census data (Goodchild, 2000). The innovation developed by the
Census Use Study (CUS) programmems t he summer of 1967 dAdsuppor
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and error removabéabfsoetMark, Chri sl8&n, Frank

p.10).

Although early development began with governmental agencies, it was not long before
GIS research ented the private sector. The Harvard Lab for Computer Graphics and Spatial
Analysis developed an automated mapping application called SYMAP in 1966 that was widely
distributed helping to build the application base for GIS. Howard Fisher establishedwihedHa
lab in the Graduate School of Design (GSD) with initial funding from the Ford Foundation. This
placement in the GSD insulatéte lab from the academic discipline of geogragivng it a
focus toward landscape architects, urban and regional ptaramer resowe managers (Mark, et
al., 19971 an interesting fact to consider relative to the development of Participatory GIS.

European countries also contributed to early experimentation and development of GIS.
In contrast to the single civilian tographic mapping agency in the US, Europe has 30, which is
more than the number of countries. Agencies in Sweden and Austria experimented with
cadastrabr public surveying of propertyapping early in GIS history. The Ordnance Survey
(OS) of the Unitedkingdom and later thinstitut Geographique Nationd@N) of France both
founded GIS research and development laboratories. Twenty years later, both the OS and IGN
have moved much of their production into the electronic age and are leaders in tha@raduct
digital data (Mark, et al., 1997

GIS have been adopted in most industrialized countrideating some level of
diffusion. Yet the extent of adoption tells us little about the effectiveness of the technologies. A
study of the effectiveness &S in British local government concluded that implementation was
very difficult (Erik de Man, 200Q) Additionally, survey studies in Stftahara Africa and

Sout heast Asia found that most existing GIS d

significance of context for the effectiveness of geographic information technologies, recent
publications focus on critical conditionscan f act or s oHrik de Mant2000,.h40)e x t O
A study by Campbell emphasizéne importance obrganizationatulturesin the diffusion of

GlISand Wegener and Masser present a GIS diffus

an open and participatory process of soci al
(Erik de Man, 2000).This indicates thatParticipatory GIS is an important method for the
diffusion of GIS technologies globally.

A major hurdle in the development of GIS was crossed around 1980 dpride of
computers fell. At that poinsystems were available to universities, governmedtcarporate

regional of fices, even single departments (Go

by organizations that could make effective use of it, and a commercial market for GIS software

began to emer geo ( Go o d cnfoimbtidn Systet®ade,nowpconsidered Ge o

mainstreann the United States AFrom their ear | ybuidtlaxyry, as an
they have been tweaked and prodded until they are nethe$helf necessities for all manner
of public and privaterganizt i ons 0 ( O b).eOnceghg eommercialdmdrket was well
established, focus could be shifted from research and development to possible applications.
I nstitutional and societal applications ha
should be heard in a democ rtiapatgrpGIS (Plzemieyern g t
1999 p.D.

In 1980 the Independent Commission on International Development produced a report
containing a comprehensive analysis of various international devetbjseaes. Willy Brandt,

vV e
h e

¢
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former Chancellor of West Germany chaired the commission and the report became know as the
6Brandt Reporto. This report popularized the
which predominately occupy the northern gwhere and the developing countries which are
predominately found in the southern hemisphere. It is acknowledgaubthedt countries fit this
description. The report also mentions the difference between comparatively huge populations in
the South wit relatively little wealth when compared to the North and its economic gawer
Brandt Report, n.d.)Rambaldi, Kwaku Kyem, McCall & Weiner (2006) delineate differences in
the evolution of participatory GIS practices within the North and the South.

TheNorth and the South have evolved participatory GIS practices along slightly different
paths. In the North practitioners have used the term Public Participation GIS or PPGIS to
indicate the intersection of participatgranningand GlSoftenincluding vel sophisticated
approachegRambaldi, Kwak Kyem, McCall & Weiner, 2006) PPGISoriginally comes from
the planning profession. Xavier Lopez of the University of Maine suggested the phrase at a
workshop held to improve GIS access ampag-governmental @ranizationsNGOg, and
historically underepresented individua(®©bermeyer, 1999 In areas where technical capacity
and cost have impeded GIS implementation, PPGIS has grown through organizational
arrangementmcluding:i C o m m uUniversigy pamerdips with inner city communities,
grassroots social organizations, and Intelnet s e d P P G Idi$di al, 2IRG, m4).ahe
costs of implementing GIS practice are therefore divided amongst the organizatiess.
organizations combine various modeommunications technologies with GIS in the effort to
facilitate dialogue among local groups. The focus of PPGIS projects often stems from issues
associated with discriminatory zoning of ethnic groups including equity and environmental
justice(Rambaldi.et al, 2006). An example of discriminatory environmental zoning would be
when a toxic waste dumping ground is intentionally located in a minority neighborhood.

In contrastthe Soutlh BGIS practicehas mer ged as fian i ntersecti
progressive development and GIT&S through the integration of low and high tech spatial
i nformati on man a dqRembad, Kwaklyer, MaCallt& Weimes 2006p. 4.

These PGIS are usually practiced in rural areas with heavy dependence on eedenuddty

inputs. The groups involved consist of development scientists, NGOs, traditional societies and
other advocates. GIT&S are used to empower native and indigenous pdaaesology
intermediaries often support Communligised Organizations (CBQor indigenous groups in

using GIT&S to achieve leverage in interactions with state bureaucracies or to meet their spatial
planning needsMany of these ases are nedocumentear perhaps found amidégrey0 or no't
formally publishediterature (Rambali, et al, 2006).

In order to get a clear understanding of current3?@hctices, it is helpful texplore
someearly successa participatorymapping,in defending indigenous land#n the 1980s and
90s bands of cattle ranchers, loggers, and lesglpeasant farmers began encroaching on native
Indian homelands in the remote forests, savannas, and wetlands of Central America. In one
particular instance in 1989,

Two boatloads of pistoleros (hired guns for a cattle rancher) came down from the
headwéers of the Patuca River in eastern Honduras and pulled up on the shore of
Krautara, a village of the Tawakha Sumu Indians. Armed with pistols and
submachine guns, they unloaded their chain saws and sacks of food. They
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proclaimed legal title to all of thsurrounding land, even though they carried no
papers. For three months, they occupied t
hectares of lush tropical rain forest for cattle pasture. (Denniston, 1994, p. 27)

Sadly, the colonial ignorance of labelingands unsettl ed by expl orers
continued into modern times. In addition, with no uninhabited arable land remaining in Central
America, the only way to secure new land is to take it from those with less firepower. These
events spurredagherings of Indian leaders and cultural activists in Honduras and Panama. The
goal was to remedy the political invisibility of the Indians. A mapping process including
workshops,dnduse surveys, and a nationaVel forum for presentation of the resubccurred
in Honduras and the Darien region of Panama (Denniston, 1994). TheraavrdIndian maps
often proved more accurate than the government produced maps, and the teams found that the
Afareas where the 1 ndians hosevinevtichtchematurali ded al mo
| andscape had been preservedo (Denniston, 199
clear picture of Indian territories and land use. The national forums gave the indigenous groups
a chance to speak about their essu The credibility of the mapping process allowed the Indians
to Al aunch political campaigns on sever al i ss
stemming the incursions of colonization by settlers and development by multinational
companies, and selving the relationship between Indian homelands and national protected
areaso (Denniston, 1994, p. 30). The meeting
seriously considered for the first time in Honduras by national politicians. The pade@ss
facilitated intertribal communation and in responsEJpidio Rosales, the 6gearold regional
chief of the Wounaan said, ALast night, I cou
things that | have s eel®94du3d)i Thgprddictondfthe umo ( De
Honduran map generated funding for the Panamanian project from large conservation
organizations such as The In#@merican Foundation and The Nature Conservancy (Denniston,
1994). In this early participatory mappingaeple, the indigenous Indians were rendered
visible by the concrete representation of maps.

Participatory mapping processes have also been used to prontabeadikty in rural
areas.Backhaus (1991) discusses the socioeconomic issues involved intipgpsustainable
farming practices to local farmers in northern Thailand. Early attempts to use maps and aerial
photos failed due to lack of understanding by the villagers. It was then conceived to use a 3
dimensional topographical model, which provedéceasier for the villagers to identify with.
Participants contributed information on boundaries, land use, resources, waterways, conflicts,
etc. After the input, issues were prioritized and solutions suggested with the help of extentionists
(Backhaus1991). Early topographical participatory planning represents the beginnings of
Participatory 3D ModelingP3DM

P3DM is a practice often being utilized within PGIS to bring local stakeholders together
in the planning process for developing areas. P3Dkyesespatial GIS information with
peopl esd cognitive maps -todedtopogrdphicalamagindr ee di me
process begins with a topographical map and participants cutting out layers of cardboard to
correspond with each of the lines représeg a change in elevation. The cardboard layers are
assembled and personal land use is applied through paints, push pins dR@rgeipatory
3Dimensional Modeling, n.d.)Local sakeholders work together to build the modetl once it
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is completea scaled georeferenced grid is applied and a photograph tékerphotograph is
then imported into a GIS database for data extra¢Rambaldi, Kwaku Kyem, Mike McCall, &
Weiner, 2006) Participatory 3D Modeling is best utilized jointly with Global Riosing
Systems (GPS) and GIS in a Participatory GIS context (Participatory 3Dimensional Modeling,
n.d.).

Technologicatultural context

Becausehe foundationsfoGIS software development ageourded in land use and
census data analysihiscreates an easy move into the public planning process, which is heavily
rooted in natural resource allocation. In addition, the placement of the Harvard lab within the
Graduate School ddesign instead ofvithin the Geography Epartment s a unique
coincidence which allowefibr more foundational software development applicable to public
planning. Even the concept of software itself is useful to a planning process that needs to input
multiple types of datéGoodchild, 2000)

GIS as an integrated software environment for spatial analysis is supported by the
economies of scale inherent in the software production process. Once a
foundation has been built, in the form of routines for creation, editing, aid bas
housekeeping for a particular class of information, then it is easy to add large
numbers of distinct functiongdGoodchild, 2000p 6)

GIS technology as a mapping and planning tool for increasingly complex times might be seen as
one of the more useftéchnological advances to date. At the same time, some cultural
corsiderations are worth examining

Early versions of GIS required intensive training and were not easy to use. The
development of graphical user interfaces aided in the learning makieg recent versions
much more user friendly. This potential need for expert understanding creates what Goodchild
(2000) calls a tension between the populist view and the elitist view, or those who call for ease of
use and accessibility and those inclinedeian towards only users well versed in the principles
of spatial theory and geographic information science having access. This tension led the critic
Taylor to call GIS the new imperialigeographyMark, Chrisman, Frank, McHaffie, & Pickles,
1997. He suggests that

GIS emerged as a twmart strategy on the part of unreconstructed quantifiers who
had bypassed the critiques levied against the empiricism of spatial analysis, and
at the same time captured the rhetorical ground of a progressivist incglemé by
readily accepting the switch from knteglge to information. (Mark, etl., 1997)

GI'S practitioner s s aw,steranyirig ramé seactioparyaleskeso as c on
protect the current syah of order (Mark, et at., 1997As the technologand its applications
grew, researchers began to consider the social process or construction of the technology.
The evolution of Bblic ParticipationGIS (PPGIS)is a direct result of research on
societal issues that emengéh the implementation of [S. The realization that GIS is not just a
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tool for solving spatial analysdifficulties but is also a social processspired workshops in the
nineties to consider how best to include all in a GIS process. Considering ted tutiural
backgroundb t h e t edevelopers, ongny sclsotars noted that marginal groups are
poorly represented in most G{G&bermeyer, 1999)il ndi vi dual s and citi zen
access to GIS and its cartographic capabilities may find it difficult to challenge#igal
reports as convincinglyo (Obermeyer, 1999).
include all voices in a democracy birthed the idea of Public Participation GIS.

Participatory 3D Modeling goes one step further in eliminating the prshlemerento
GISduetd echnol ogy g ap s -tech Spaiia Infprmatican dectinaogibs| RBHBM
is a proven method that can be handled in rural areas within locally available technical
capacities, and can visualize spatial knowledge particularbng communities characterized by
|l ow | iteracy, | anguage barriers and | ack of b
n.d.) Thus P3DM can be used in developing areas when there impateo technology
available. Oncethe participants buildiethree dimensional modehe data can be entered into a
GIS at another locatiofor analysis.
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CHAPTER Il
McLuhan and theTetrad

MarshallMcLuhan andQuentinFiore (2001) clainthatmedia are xtensions of human
faculties. InThe Medium is the Massagtn inventory of effectsic|, they write:

Electric circuitry, an extension of the central nervous system. Media, by altering
the environment, evoke in us unique ratios ofsgeperceptions. The extension of
any one sense alters the way we think and #uo¢ way we perceive the world.
When hese ratios change, men chanf{fdcLuhan & Fiore, 2001)

This is the basic idea behind tfreediumist h e me s s aLgvinson ROddhallE h

McLuhanbsowmsaphori sm. Alts fundament al me ani
communications medium has an impact far greater than the given content of any communication,
or what that medium may conveyo (Levinson, 20

Theideaomedi a being an extension of the messa:¢
perceptions by enhancing one faculty or another is one area where McLuHl4araldinnis,
one of the scholars who influenced his watierged. Instead of recipieninnis enphasized
media as extensions of message senders (Babe, 2004). Additionally, Innis considered media
eithebi Asiemé -bdrasfedpaovehi | e McLuhan distingui sh
audiletactile or visual propertigBabe, 2004, p.40)McLuhanaccepted and elaborated upon
l nni s6s foundational idea that changes in the
civilizational change, yet as the above examp
dialectic (Babe, 2004).

In addition to thesdifferences, there is another important aade between the two
theorist¢ hat i s paramount to McLuhanoés | aws of t he

Adopting the stance of literary critic, McLuhan applied the rhetorical term

chiasmugo media to indicate that aig intensity there is a reversal of a

me d i u mo6 sHeece, MelLaharspredicted the emergence with electronics of

a new or secondary -brabatyzandohorefatwumha
on a global scaleé By casaiorthattfor | nni s neve
example, spaebinding media would ultimately resurrect the importance of

continuity or time. (Babe, 2004, p.42)

This fundamental divergence on the anticipated effects of electronic media on society is reason
to prefer Mokehahasi sétthdories ,ahchiapgapdly ed t o
an electronic medium.

Il n t he |Mcltulkean dgubed tdgether many of his interrelated insightswitat he
called the four laws or effects of mediglcLuhan named thelavish e fit et rado after
guestions that form the structure of #aalysistool. He was workng on a book describing the
tetradwhen he suffered a stroke in 1979. The putative publisher chose not to publish it at that
time, and it remained unpublishedn t i | 1988 when MclLwfadimés son E
publication(Levinson, 2001)
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Thet et rad or four | aws of media considered
for revealing and predicting tMcleuhad & Mchuhancs of
1988, p.105). lis comprised ofour questions concerning the impact and development of any
medium or technologgMcLuhan & McLuhan1988. In Laws of MediaMcLuhandescribes
the questions as such:

What does the artefaehhancer intensify or make possible or accelerate?f ...

some aspect of a situation is enlarged or enhanced, simultaneously the old

condition or unenhanced situation is displaced thereby. What is pushed aside or
obsolesceth y t he &6 or gan 0 ?retrievMlofearlierragtionsand ence or
services is brought into play simultaneously by the new form®hen pushed to

the Ilimits of its potentialé the new form
original characteristics. What is theversabpotential of te new form?

(McLuhan & McLuhan, 1988, p.989)

The words extend or amplify are also applicable to thamrdment categordgisplace to the
obsolescence categognd overextensigmevert,or fiflip intod mayalsobe used to describe

reversal To avoidconfusion vinen referring to the tetrad throughout teenainder of this work,

| intend touse the simple form of the questions such as, what does the technology or medium
enhance, obsolesce, retrieve, and reverseuniess one of the additional desariptterms is

more explanatory Thefour terms will be italicized when directly referencingierportant
analysisbeitint hi s study or another authordos wor k.

Consideration of some examplesl help to clarify how the tetrad work®dcLuhan
describesiteenhancementsr ext ensi ons of a chair, fHeach pa
that it extends and replacesé feet, | egs, sea
systemically numbed in the user as the chair diverts energy from it in thiadhireicthe head
and eMcleusad & McLuhan1988, p.117).Levinson (2001) claims rad@amplifiesthe
voice to cover mass audiences essentially instantaneoustgdition, itobsolescesr pushes
the mass medium of print aside in the instance ofkbrganews when the paper cannot be
printed at a momedd notice. Radio als@trievesthe town crier who had previously been
obsolesced by print, and finally when overextendedustic radioeversesnto audievisual
television(Levinson, 2001)

As alltechnological development builds on previous invention, let us continue on and
consider the telesion. Our visual faculties aenhanedby television but in a different way
from the individual nature of reading praatnewspapers or books separatelglevision
broadcasts visual i magery to a maaaceanodd.i ence
It obsolescesadio by addingg mai n retrieval, the visual el en
is a hybrid of previous print visuality with neslectronic attributesWhen taken to its limit,
televisionflips intothe personal computer screen (Levinson, 2001).

These two examples show us the interconnectedness of media technologies and how
McLuhanés tetrad may r e samatime, thbre aeother pdssiblei on s hi
enhancements, reversals, etc. of television. Not only didbSdlesceadio, but motion picture
theaters as well. It aldbps intomany more technologies than just the computer, including
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threedimensional hologrdpy, the VCR and network television into cable television (Levinson,
2001).
Levinson (2001) considered the ongoing interconnectedness illustrated above similar to a
spiral of evolutiot ec hnol ogi cal | y. He call ed t hreo phenon
and describes it as follows:

There is a cyclical but progressive relationship among media and their effects

whi ch becomes plain when they are parsed a
radio obsolescesvisualityi television retrieves. And in so dhg, televisiori

what radio has flipped intb obsolesces the purely acoustic radio. These

circularity of sorts here. (Levinson, 2001190-191)

This spiral nature will be useful when we consitte evolution of BIS out of GIS The
following section will review applicable literaturéollowed bycase studies of recent PGIS
processes.

Literature Review

In 2003, geography theorists Sui and Goodchild proposed reconceptualizing GIS as
communication media in thaticle titledA Tetradic Analysis of GIS and Society Using
Mc Luhanos L awBefore thdt ime, mielst tHeoratical discourse involving GIS
occurred within the fields of geography, public planning, natural resource management, and
social sciencesBecause the topic has only recently entered the realm of communications theory
di scourse, this |Iiterature review wil/| be con
of work that form foundational aspects of his law of the media and the tetlattecles that
consider similar effects of communications technologies. | will also consider the few articles |
found directly referencing GIS and Marshall McLuhadditionally, | will review articles that
have been written addressing Sui and Goodchils ar gument s and one compi
participatory communication projects for social change.

A search of major communications journals yielded very few articles discussing GIS and
none written by communication theorisggecifically advocating GIS as comnication media.
That is not to say that they do not exist, but | feel confident they are not numerous. | did
however discover one article published prior
Positioning System (GPS) technology in reference to Mcaun 6 s Spatial Mesaghor in the
Work of Marshall McLuhamargues that understanding spatial metaphor is crucial to the

understanding of McLuhanés | aws of the medi a,
The distinction betweencéovidoamilnapasemualmd:
McLuhandés writing as key spatial met aphors.
brought about a separation of the visual sense that allowed for conceptualizing space as infinite,
divisible, featureless, connected, and bojme nous ( Go w, 2001) . I n ref e
spaceo Gow (2001, p.3) states, #fAlt is, in eff
and in the grid of the cartographerdéds chart. o

cartogrphy a visual space medium. Interestingly, Gow provides us with a footnote to that
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statement that argues Global Positioning System (GPS) technology could be considered as a
reversalof print mapping in the tetr admtoatapmess e, iU
visual space asitscontedo ( Gow, 2Mi0sl,i 9.QGBWas IFrethpologyef er r al
using the tetrad. This paper will expl@ienilar ideas in the analysis section.

Anot her effect McLuhan aisthec¢rdation cfabnterto fAvi s u
periphery relations. Gow (2001, p.3) quotes
alsocreatescenttear gi n patterns of spatial organizati c
will be useful in considering the diffences between print mapping and digital mapping in the
PGIS processLike GPS, PGIS is an acoustic medium applying visual space content.

Participatory GIS projects often reveal peoples contained within the -ceatgm spatial
organization of the domamt culture which had previously been rendered invisible-by 2
dimensional print mapping

McLuhan believed electricity and its corresponding technologies brought back a
resurgence of acoustic space beginning with the telegraph and its disruption otéhéocen
periphery patterns common in print capitalism (Gow, 2001). He also considered modern
tel ecommunications and data networks as acous
simultaneously resonating and structured around multiple and inteotedreentres, relatively
indi fferent to backgroundo (Gow, 2001, p. 4).
gives structure to McLuhanés tetrad and a way
and acoustic qualities. The concepspatial metaphor also provides an ontological role in the
tetrad revealing what McLuhan felt was the true nature of causality present in all media.

McLuhan considered the tetrad an alternative model for the study of culture and technology

(Gow, 2001).l n concluding, Gow (2001, p.12) <cl ai ms,
the context of technology assessment, a field that has recently recognized the value of metaphor

for structuring social interventions in the early stages of technology degsigndne v el op ment .
could be considered appropriate to utilize a model based on spatial metaphor to analyze PGIS, a
technology that creates literal spatial metaphors.

Levinson (2001) also discusses McLuhanos i
AA prime concern of McLuhandés was the way the
to see the world as a series of discrete sources and pieces, from which we could be easily
detached, as wlLevimnsomr, P001s p.ea)Vghenareading ddolg one reads from
left to right in an ordered linear fashioAccording to McLuhan, this detached sequential vision

had replaced an earlier fAacousticod mode of pe
Aacousti co mode ngtheaveorldsall at ahceoafl arciin @g;, as a pevmeable
extension of ourselvesandwef it 6 (Levinson, 2001, p. 6) .

Benedict Andersofi1991)also argues that print had a profound affect on humanity.
While McLuhan saw printing as creating separationlargér thinking, Anderson visualized on
a | arger scale of nt,A990 KAndargpn19d)arguesathaipanh 6 ( And e
capitalism, through the weeding out of fringe dialects, eventually created the modern national
boundaries.McLuhanon theother hangoints toward the cartographic origins of natgiates
as evidence that the map as a medium processes the world (Neve,P&0dps it was a
combination of bothconsideringhatmaps during that time wesslelyprinted media.lf the
onsetof printing and print capitalism changes the way we think to a linear perspgatixason
2001)and the formation of print languages allows us to organize into territories based on
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comnon communication (Anderson, 1991hen what occurs when people Woogether in
community planning using multifaceted hitdchnology maps such as the PGIS process?

Brian Holmes (2003ajonsiders a similar question as applied to particular types ef non
participatory GIS.AlthoughGIS technologies originated in the thimventory and census fields,
they were further developed by the U.S. military to track enemy movements and target missiles.
The same technology is now being used by private industry to manage mobile workforces and
statistically target consunge(Holmes2003a). Holmes asks,

What kind of world do contemporary maps represent? What is it good for? What

is the use of O6getting some information, 06
propaganda? Or of d6égetting escmwrwhere, 6 i
repulsive? What shall we make of the contemporary design of our own minds?

(Holmes, 2003a)

f

Perhaps Holmes too woulihd the PGIS process point of hope
Participatory GIS is very new to critical social discourse, yet GIS has been debated for

some time now. Practitioners of GIS wusually
tools for problers ol vi ngo ( Sui & Goodchild, 2003, p.5).
|l abeled GI'S as fAsocially bi armsd ds tteaetcen niord toagr est s

Goodchild, 2003, p.5). It is partially due to these diametrically opposed opinions that Sui and
Goodchild proposed reconceptualizing GlSralia. Sui and Goodchiltrgue that GIS are

increasingly being used to communicate @blsocial and environmental information to society

and therefore warrant closer inspection of their societal effects. The authors perform a detailed
tetradic analysis of GIS considering what the technology enhances, obsolesces, retrieves, and
reverses itb. Because theirs is the only paper | found performing a full tetradic analysis of GIS
technologies, | will provide a summary of their findings to compare and contrast with the

analysisof PGISThe f our tetradic sect iuvoderstandimge | abel ed

Enhancement

Sui and Goodchild (2003) begin their analysis by acknowledging the commonly held
sentiment that GIS have greatly enhanced data inventory and database management of
georeferenced informationn mapping, GIS have extended the hands for digital and real maps,
and the eyes through remote sensing and aeri a
navigate has been extended through car navigation systems atichee@PS (Sui &

Goodchild). Theut hors al so c¢claim extension of our mi
intelligence, expert systems, various kinds of spatial analysis and modeling and even the
incorporation of emotions into computing proc
addition, they argue that the visibility of geographical information has been enhanced and GIS
should be considered a fApart of the informat:.i
an industrial into a postim@ustri al oneodo (Sui



17
Obsolescence

When certain faculties and social practices are enhanced, others are made obsolete. This
i's the second effect consi der €2003)argue Mat GIB han 0 s
are nNokislomengaspects of cartography such as t he
field techniques. They also claim the desire to collect field data may be obsolescing because
there is so much secondary data available via the Web etc. This laakaifypdata for research
and social applications may have profound legal, ethical and methodological implications. GPS
and wireless computing in the field may be af
navigational kills. Sui and Goodchildlsome nt i on GI S usersod interest
software package while showing little interest in how the algorithms work. They claim this
outl ook may have consequences where the fiacce
interest indoing the ting right rather than irdoing the rightthing ( Sui & Goodchi | d,
p.11).

Retrieval

The third aspect of the tetrad claims technologies retrieve cultural elements that have
previously been obsolesced by other techriolegs . McLuhandés ideas of vi
are the elements Sui and Goodcli2@03)apply for their retrieval sectigmmplying that GIS
being an electronic media is aiding the retrieval of oral culture. They next address GIS directly
claiming that in the 1980s and early 1990s, deficiencies in analytical capabilities of GIS software
prompted retrieval of techniques used during the quantitative revolution. These efforts improved
the spatial analysis and modeling tools, yet uncovered understantirgt t he HAcur r ent
conceptualizations of space and ti meg.l).n GI S a

By incomplete they mean there is much info
that is impossible for an analysis program to know ewithinput. Sui and Goodchild thus claim
that the second major retrieval is the study and incorporation into GIS of naive geography (Sui
and Goodchild, 2003). Naive geography was defined in 1995 by Max Egenhofer and David
Mark. The abstract comins aconcise description:

Naive Geographythe field of study that is concerned with formal models of the
commons ens e geogriathetbody of knowledge that people have
about the surrounding geographic world. Naive Geography is envisioned to
comprisea set of theories that provide the basis for designing future Geographic
Information Systems that follow human intuition and are, therefore, easily
accessible to a large range of users. (lBgér, M. & Mark, D., 1995, p)

| will venture to claim that may practices of Participatory 3D Modeling and PGIS fit well under
the umbrelh of naive geography, but ardepth discussion of such is beyond the scope of this
paper.

Sui and Goodchild (2003) claim GIS has a third major retrieval effort, that of
incorpaating critical social theory to guide current practices. The authors mention two
particular projects, the Nati onals(QN&ECGleArd sf)or
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initiative 19 (1 19) and the Varenius project. These projects consider vaaoias implications
of GIS including Participatory GI§5oodchild, Mark, Egenhofer, & Kemp997;& Craig,
Harris, & Weiner,1998). Theyclaim these projects have moved away from the dominance of
mapping, which is a visual mode technology, to more muttimeonvergent technologies
representing Aadifferent v candGexchiddn2603,pm.al).r ati ves
Tying in with McLuhandés discourse of shifting
emphasized orality through giving new rolespeech, narrative and rhetoric. As media, GIS do
more than just display beautiful imagery; they also provide stories for the information beheld. In
addition to emphasizing rhetoric, Sui and Goodchild (2003) also claim some applications of GIS
function asrhetorical devices for the creation of meaning and discourse. This is one of the main
reasons they argue for the reconceptualizaton of GIS as mEuky. state:

|l nstead of regarding Glrdectmgreaitya(Picklesst ant mi r
1999)i t i s perhaps more appropriate to treat
different players in society. By shifting our ocular metaphor to an aural one, we

can be more sensitive to different voices and, possibly, to silences as well. (Sui &

Goodchild, 2003p.12)

Reversal

The fourth and final el ement of McLuhanos
technology is pushed to overextension, it will reverse into the opposite of what was originally
intended. Sui and Gooditdh (2003)mention a variety of names for this effect that have been
proposed by critical scholars including Marx©o
Habermaso6 colonization of the | ifeworl d. Mc L
is pushedo its limits, it ceases to be simply a vehicle and becomes also the navigator. Sui and
Goodchild (2003, p.12) claim that many social theorists worry that within the context of GIS, the
Acomputerization of the nat themtralizanodand ul t ur al
cultur al i zation of the computerized. O There are
modified to meet the technological requirements of GIS. There is also no way of representing
uncertainty or unknown factors within a GIS.i 8nd Goodchild (2003) claim that when GIS is
theonly available problersolving tool many practitioners will ignore the uncertainty rather
than insisting on another option.

Sui and Goodchild (2003) also argue that GIS reversal leads tdemoocratic pretices
in society. This argument assumes however that their practices are inherently democratic. They
state, AGIS devel opments and applications are
desire to survey and collect intrusive informatiomfroor di nary citi zenso (Su
2003, p.12). Some critics warn against the possibility of a super Panopticon monitoring our
every move (Sui & Goodchild, 2003Y.he concept of a Panopticon will be explained in chapter
4.

The final reversal Sui & Gmchild (2003) discuss may be the most problemahat of
the potential for fantastic visual imagery to create a false sense of reality. They claim this may
|l ead to ontol ogi cal effects suppressing or ex
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may become a prison which traps us into particular modes of knowing and separates us from the
real world and its problemso (Sui & Gasadchil d
analysis with a metaphor &S being the electronic versionoaPl o 6s cave or si mpl
of reality (Sui & Goodchild, 2003). | would challenge the intensity of these ideas and ask the
guestion would those images be any less false than a two dimensional print map which shows
only the representations intended tsymaker?

Sui and Goodchildbébs article has garnered s
fields. Itis a required text Beographic Information and Society taught at the State University
of New York in Buffalo, NY (Cope & Mark, 2005)Also addressing their articl&gchuurman
describes GI S6s applications beyond geography

GIS has advanced far beyond the disciplinary boundaries of geography. It has
become a means of disseminating social and environmental information to a
broad pukil ¢ BReconceptualizing GIS as media provides a basis for examination
how space, people, environment and relationships are represented in GIS.
(Schuurman2003, p.2

She further suggestsatGIS have changed into a multidimensionaly integrative dis@pli
exceeding previous expectations for representation and communication (Schuurmanir2003).
additionto the original articleSui wrote a similar article on Logah Based Services (LB$)r
theJournal ofGeographidnformation Scienceis 2004 LBSarea conver gence of
communication technologies, including (but not limited to) GPS, GIS, wireless communication,
mobile computing, the | NdsumpnmsiedyjnthatarocleSui ( Sui , 2
proposes that LBS be treated@sw medi a and proceeds to apply N
through a tetradic analysis (Sui, 2004

William Crumplin( 2007) was al so influenced by Sui
GIS. He contributes to the argument of GIS as media by includirgy efldifferent GIS
definitions applicable to various groups of people compiled by Longley and others in 2001.
Some examples are, fia container of maps in di
tool for solving geographic problems [for] deicin makers, community groups, plannérs,
[and] a tool for revealing what is otherwise invisible in geographic information [for] scientists,
investigatorso (Crumplin, 2007, p.66). Crump
across multipleuseggyr oups supports Sui and Goodchil dés a
media. He uses the reconceptualization of GIS as mediaagpties it on a micro scale to two
case studiesone in Minneapolis and one erala Statelndia. The India study waa onetime
use of GIS technologies for a precise goal in a developing country while the Minneapolis case
study is a broad and ongoing project focused@&ghborhood revitalization in an urban area.
Crumplin (2007, p.e& 1)l Isthextowesd, @lSTaBroadiatost udi es
communicate findings and solutions to geograp

)]

aO)

Rather than performing his own tetradic analysis, Crumplenl i es on Sui and
analysis referring to it as t heHetl@msShatths medi a
micro | evel application supports Sulhe@®d Good

application in Kerala State, India focused on the social causes of land degraHagschele is
the author of thistudythat Crumplin 2007) analyzesHe reports that this particular study did
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not include local or experiential knowledge and inf@rumplin, 2007) Hoeschele appears to
come from a very fNnaboveo perspective in apply
informaion engineering by a state agency to emphasize the amount of land that is wasted by
indigenous and peasant farmers, calling into question their ability to manage their land
effectivel yo ( CirhismagklofiinelysiorRo®odalculturp difféf@om Sui and
Go o d c IGISretliéval analysis. Crumplin (2007) also states there was no evidence that
Hoeschel eds study waba i ;nd oanmk dv éryi astoicam | f rt e 0
GISretrieval analysis(Crumplin, 2007)

Crumplin arges that these differences do not invalidate the tetradic approach. He claims
that it demonstrates that Sui and Goodchil dos
the divergence shows the flexibility of the tetradic approach in that the quegtaan lead to
unigue observations that might otherwise be unnoticed (Crumplin, 2007).

Crumplin(2007)also touches on the critiques levied against McLuhan. He writes that
the two most influential ones by Wkl I i ams and
significantly predating the final developments of tiaavs of Media Crumplin adds,

Paul Grosswiler (1998) and Glenn Willmott (1996) argue that McLuhan was not a
technological determinist and that his approach was, in fact, humanist and
interdiscip i nary in natur e. As the case study a
concepts, contrary to Wi lliams and Careyos
power relationships, institutional organization, and political economy within

society. (Crumplin, 2007, p1)

Power relations and globalizatitmeorieswith respect to GIS and PGIS are discussethapter
four.

Although there has been a lack afrftipatoryGIS as media in comamications
research, there are other participatory mediaeptsjoccurring gladdly. In Making Waves:
Stories of Participatory Communication for Social Chgmigéonso Dagron2001)tells the
story of fifty different participatory communication projearound the world. The medised
mostly consisted of radio with a few videoe#ter, and Internet cases. Dagron claims that many
participatory communication experiences never make it into scholarly debate due to the lack of
cases written in English. Latin America began experimgntith participatory communications
asearlyasth 194006s with cases now numbering in the
America and Europkave heard very little on the togidagron, 2001). Dagron states,

Because of the language barriers and the scarce international visibility of most of
the grasmoots experiences, there is much misunderstanding among development
organisations, and even academic institutions, about the essence of participatory
communication practices that are alive and well in developing nations. In spite of
the increasing awares® about the relevance in economic and social
development, the concept pérticipatory communicatiostill lacks an accurate
definition that could contribute to a better understanding of the notion. (Dagron,
2001, p.8)
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Dagron (2001) further claims thaamicipatory communication is difficult to define because it is
not a unified model of communication but a movement that is still shaping itself. Dagron quotes
Shirley White describing this difficult to de
kale doscopic; it changes its colour and shape &
(Dagron, 2001, p.8).

Dagron (2001) argues that communication has been and still is negfed®alopment
projects. Social and cultural issues that are impotrfar a communication strategy are often
misunderstood by the economists and technicians in control of development. International
donors, governments, NGQmd implementers have tried large sahssemination of
informationthough mass media especialyrrounding health issues and found this approach
difficult to sustain without permanent funding. Also, the information was often too general to be
culturally accepted and failed to establish a dialogue with communitiggementers have
since realizedhat beneficiaries need to be involved in development projects to build a sense of
ownership which leads to sustainability of the projewteoexternal support is removédagron,
2001).

Although there is no established ideal model for participatomyneonication, Dagron
(2001) does list some desirable qualities that should be present in quality projects. He argues
there are two main political implications that need consideration when dealing with participation
in development and participatory commuationi the issue of power and the issue of identity
He claims the democratization present in participatory communications cuts througguthef
power andbuilds cultural pride and sedfsteem in those that have been marginalized. Dagron
also listsseveral ideas that separate participatory communication from other developmental
strategies for social change including: horizontal vs. vertical, process vs. campaigestomg.
shortterm, collective vs. individual, with vs. for, specific vs. massve, o pl ed6s needs vs
musts, ownership vs. access, and consciousness vs. pergDagjom, 2001 As the following

case studies wildl demonstrate, Participatory
of participatory communications bding cultural pride and selisteem in marginalized peoples.
The cases also fulfill the majority of Dagron

exception of longerm vs. shorterm. Not all PGIS projects are carried through on a-teng
basis.
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CHAPTER llI
Case studies

Participatory GIS is a practice emerging out of participatory approaches to planning and
the management and communication of spatial information. PGIS canlairieus geepatial
data collection and analysis methods including,

Sketch maps, Participatory 3D Models (P3DM), aerial photographs, satellite
imagery, Global Positioning Systems (GPS) and Geographic Information Systems
(GI'S) to r epr a&newedadgemehe formeof \artuad qv physical,

2 or 3 dimensional maps used as interactive vehicles for spatial learning,
discussion, information exchange, analysis, decision making and advocacy.
(Rambaldi, Kwaku Kyem, McCall, & Weiner, 2006, p.2)

The ability of a map to successfully communicate the intended information relies on the selected
features and their manner of depiction. During PGIS practice, it is important that the map legend
be created in a wabulary fully understood by gharticipans so they can relate the information
totheir lifeeworlds. Rambaldiea | . st at e, -rdfeRenconglandvisualzing g e o
indigenous spatial knowledge (ISK) helps communities engageerto-peer dialogue and

promotes their particular issues and @eamms visa-vis higher level authorities and economic
forceso (Rambaldi, Kwak u KylSKtypicdihccGnaaindthe & We i n
following types of information: natural resource distribution, resource use, control and access,
places of histac, cultural and religious significance, indigenous cosmovisions, and hazard
perception such as floods and disease. ISK involves generations of practical knowledge and is
often cognitively different from scientific knowledge (Rambaddial, 2006).

Nowthatwe haveanundet andi ng of Nave seénat appledté @S, r ad,
and have r@riented to the differences in PGISt us explore two very different case studis
tetradicanalysisdrawn from regions with differing levels of industrialiwat and development
The first,Ma n ¢ h e s t isan @rkan Eege&ratioruBlic ParticipationGIS (PPGIS)from the
industrializedNorth andthe second$tories of the Ogieks an indigenous spatial knowledge
(ISK) PGIS from thedevelopingSouth

Manchest er 6 s EoC

In Public Participation in Local Policy Decisiemaking: The Role of Weased
Mapping Richard Kingston (2007) details a web based PPGIS being conducted by the City of
Manchester in England. A large ateaown as New East Manchester (NEM) is being used as a
testing ground for new-participation tools. This area of the city is in the process of urban
regeneration. Manchester has a history of strong support for the use of Information and
Communication Tdwnologies (ICTs) in business and community development (Kingston, 2007).
Kingston (2007, p.140) states, AThe underpinn
technology is a means to achieve sustainable regeneration rather then allowingitiedggdb
domi nate the regeneration process. o0
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One way Manchester works toward sustainabl
Environmental Services Environment on Call (EoC) website. Through the EoC, people can
report a range of environmental amatisl issues via-eail, ortline forms, telephone, or text
messaging. In order to improve this reporting system, the EoC has implementethaseeb
mappinginterface to allow the citizento pinpoint the exact location of their complaint rather
thantryng t o explain it verbally or in writing (K
interesting issues in relation to how people
(Kingston, 2007, p.140). Some critics have argued against mapping intdéofapablic access
use due to questions of map literacy; yet Kingston (2007) claims that ten years of PPGIS testing
at local, regional and national levels indicates that people are capable of navigating around the
ontline mapping interfaces. If the webstientains a search function for streets or postal codes,
after zooming in, users can quickly navigate from a familiar point to other locations by following

known routes. Kingston (2007, p.141) states,
digital photographs and panoramic views of well known landmarks also helps users orientate
t hemsel ves on the map. o I n addition, there i

system for their older relatives who then let them know what they want td (Epugston,
2007).

Issues reported to the EoC include but are not limited to, problems with ground
maintenance, broken pavement, abandoned vehicles, uncollected waste, street lighting, graffiti,
crime, etc. The addition of a GIS interface allows citizenidentify the exact
location of their problem and input the necessary details into eoesdd form. The advantage
to this system is that the complaint gets forwarded directly to the team in charge of the issue
instead of being routed through a aa@hter. Future versions are expected to transmit directly
into vehicles through GPS systems or cell phone SMS (Kingston, 2B@jdre 1 shows a
screen shot of the EoC web interface.

) Manchester E-Regeneration: Environment On Call Interactive - Mozilla Firefox
File Edt View Go Bookmarks Tools Help

@-o- @ ?:/D | [ hittp:/7122.0.0.1/cg-binjeRegenjinitial.i = 0w |2

Environment On Call
CITY COUNCIL

Help and Information

@

Use this form to send a or enquiry to E:
On Call. Select one of the categories listed below then type
your comment in to the feedback form

Abandoned vehicles ¥

[Make and model of vehicle (eg. Ford

disk? (what date?):
(e.g. is the car burnt

inchester City Coundil. LA100019588

alﬁmhllc.

Figurel. TheManchester Eo@apping interface (Kingston, 2007, p2)4
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In addition to facilitating direct interaction between citizens and street operatives, the
system provides data to the city council on service delivery and management. Kingston states,

The system generates a geferenced database which allows ppimakers to

monitor the types of complaints and enquiries being reported. This allows the city
council to map and monitor the spatial location of the different types of service
enquiry in real time allowing them to investigate persistent problems ayed tar
resources to appropriate parts of the.qiyngston, 2007, p.141)

An example of this might be patterns of missed garbagepigks . The GI S6s abi
spatial dispersion of any particular issue allows policy officers to take approptiate awd

investigate such common patterns. The t@agbled system has decreased the time spent by the
Manchester city council in trying to identify exact locations of complaints (Kingston, 2007).
This might | ead one t o aBEo@websitetwhichtontaimsa PRGIS] vy
amplifiest he ci ty ¢ ou n enhdndngeffi@epcy and mamagemert af public

issues.

Another area of possibknhancemeris to accessibility. The EoC website is available
twenty four hours a day allong people to report issues anytime from the convenience of their
own home or office. Of course it is important that the city government listens to what the people
have to say. Kingston (2007) claims that trust is paramount to the success of-8oeh on
participatory projects. The public needs to trust that the system will not be abused and reports
will be followed through on, and they need to trust in the process and the information given.

of

Kingston (2007, p. 143) st dhatesxh systems willmat changen o f

what happens on the ground as it is still the same organization and people making decisions

whether you complain by letter, telephone, in person orfiyaei | . 0

Currently, Manchester 6s s andmakingendquioes.u s e d
Future developments are amed atdha@r t i ci pati on system that wi
transparent dialogue which has a spatial pl

p.142). The new system will allow users to discussdebate issues creating a geterenced
database for the community.

The Manchester PPGIS case represents an internet based urban participatory project. In
contrast, the next case involving the Ogiek, indigenous hgatéerers in Kenya, is a very
different type of participatory project aimed at safeguarding cultural identity.

Stories of the Ogiek

In Through the Eyes of Hunt&atherers: participatory 3D modeling among Ogiek
indigenous peoples in KenyRanbaldi, Muchemi, Crawhall, and Monaci (2007) detail a
participatory threelimensional modeling (P3DM) exercise conducted in the village of Nessuit,
Nakuru District, Kenya during August of 2006. This particular exercise is part of a larger project
aimedafi St rengt hening the East African Regi onal
(Rambaldi et al., 2007, A13). In addition to that objective, the Ogiek were given the
opportunity to apply the P3DM to their circumstance of vulnerability and natucalneesloss
(Rambaldi et al., 2007).

on
I
an

)
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The authors argue that within the participatory mapping process, the collaborative
devel opment of the map | egend i s paramount to
communitydeveloped and universally ueitood map legend that allows local spatial
knowledge to be expressed in an objective and efficient manner which may contrast with the
domi nant intellectual frameworkswh{BRaAmbal dsuya
Muchemi, Crawhall, & Mona¢i2007,p. 113). The map legend produced during the Ogiek
project revealed interesting differences in the hugétherer worldview relative to non hunter
gatherer society (Ramaldi etal., 2007).

The Ogiek live in the Mau Forest Compliexhe largest singl area of closedanopy
forest in Eastern Africa. They are one group
Dorobo are huntegatherers whom the colonizing British felt should not survive. The British
removed their legal status as an ethmaug denying their rights to land or identity. The Ogiek
are still not formally recognized by the State leaving them vulnerable politically, economically
and culturally. In the past decadee Kenyan government has allowed logging in the Mau
Forest depdting biological diversity and allowing the destruction of the Ogiek natural and
cultural landscapeflkambaldi, Muchemi, Crawhall, & Monaci, 2007).

In the interest of preserving their natural resources and cultural heritage, the Ogiek have
resisted the &mpts of colonial and post colonial governments to reallocate their lands or
assimilate them into the dominant ethnic groups. In 1992, the Ogiek filed suit in court
challenging general deforestation and the allocation of forest lots t@giek settlers They
al so participated in a PGI'S in 2005 to Adel in
cul t ur al (Rambaldi, Muchesg Grawhall, & Monaci, 20Q¥.,114). Their efforts
gained international attention and activists at the 2008pig for Change Conference in
Nairobi requested that P3DM be introduced into the equation. Incredibly, for the P3DM, the
Ogiek elders chose to use the process simply to document, safeguard, and transfer their

traditional knowledge to their coming genérai n s . AAccording to the el
not hunt, gather or even walk to the remoter parts of the ancestral Ogiek territory and are losing
their cultural heritage andl5k nowl edged ( Ramba

The P3DM included local communitgembers, facilitators, and national and
international trainees. Approximately 120 Ogiek elders, men and women chosen by the twenty
one clans, six schoolteachers, and thirty schoolchildren represented the local community. It was
agreed upon to represehe physical biological and cultural environment of the Ogiek lands
during the 1920s. Though only a few participants were alive at that time, they chose 1920
because their landscape was still pristine and it corresponded to the arrival of the first
missiaries and foresters. When questioned as to how they could remember the territory so far
back, middeaged Ogi ek replied that they were not OV
due to oral tradition with their parents and grandparn@asnbaldi, Michemi, Crawhall, &
Monaci, 2007).
There were many different criteria used by the Ogiek to differentiate between the land
units within their territory including altitude, vegetation type, game, honey sweetness, and
medicinal plants. Some of the legerghits include homestead, bee hive, sacred tree, initiates
wash place, logging company, cave, school, hunter trap, etc. Men and women contributed
overlapping but distinctly different knowledge to the legeRdnibaldi, Muchemi, Crawhall, &
Monaci, 200. Theaut hor s state, Aln particular women d
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their medicinal uses, whereas men were more conversant with game and beehives distribution,
and types of sab,i2000 pld9R avhéndhke Qdgiek weeetenlightenedathe
possible consequences of revealing uses of medicinal plants, they chose to recordjtiyet kee
confidential (Rambaldi, etl., 2007).

Although the Ogiek have not participated in active hunting and gathering for more than
two decades, the mapyy process revealed that they still operate from a hgatiierer
conceptual perception. The elders navigate through Ogiek territory using trees as boundary and
site marker s. Contrary to common agrlycul tur a
transforming their environment to create meaning, hegdénerers utilize memory and species
information to record therultural heritage (Rambaldi, Muchemi, Crawhall, & Monaci, 2007)

Anot her unique aspect of t hediQheilabekngsf conce
pathways. Three types of pathways were included on thewadga or indigenous human
pathswaktawq or broad paths used by outsiders that are associated with dangesngii or
animal paths. At the completion of the mappimgcess, there were maimgngiit, clearly
markedwaktawq but very fewwakta or indigenous pathways. When asked by the facilitators if
they had forgotten their paths, the Ogiek were puzzled by the ignorance of the question
(Rambaldi, Muchemi, Crawhal& Monaci, 2007). Rambaldi et al. describe their response,
AWhy would indigenous peoples have regular fo
the forest, you know what is there, you wil/l
onitsspor ! 60 (2007, p.122)

The P3DM proved to be an inspiring and motivating process allowing the participants of
all ages to engage with their landscape and heritage. This achieved the purpose of transferring
knowledge and hopefully wisdom and values tortée generations. The thrdemensional
modeling process has advantages overdimmensional maps allowing youth to learn about
contours and map making. Additionally, many elders and youth could engage the model
together facilitating story telling, atteon to detail, and the equitable inclusion of varying clans.
The threedimensional model stimulated memory allowing for the creation of a tangible natural
| andscape as well as capt ur i fRambdakdieMudegnri,ek 6 s i n
Crawhall & Monaci, 2007).The Ogiek elders and their 3D model are shown in Figure 2.

Figure 2.0giek Elders posing behind their artwork (Rambaldi, et al., 2007, p.125).



27

Rambaldi, Muchemi, Crawhall, and Mong2D07) mention several positive
accomplishments dhe Ogiek P3DM. Firstly, the Indigenous Peoples of Africao@bnating
Committee (IPACC) brought several attendees from neighboring hgatieerer groups to
observe the Ogiekbés P3DM. Al t hough they <c¢come
the Ogiek priorities. This validated the unique werldw of huntergatherers with respect to
their relationship with their natural resources creating solidarity amongst the groups. The
mapping process also showed t bystamsé@ndthedi genous
endurance of their cultural frameworks for understanding the landscape and territory, outlast the
specifit economi ¢c sy sdleodd pi248.aTmib raténtdon of isdom and
information about the local ecology has significafazeenvironmental preservation, education,
andheritage policies (Rambaldi at, 2007).

The wisdom and information held by indigenous peoples about their natural landscape is
why it is so important to cr eateavithtrédspectioegend i
their culture. Rambaldi, Muchemi, Crawhall, and Monaci desctie challenges faced by
marginalized peoples:

Their languages, knowledge and spiritual systems are marginalized, ignored or

simply not understood by those in power. Thos anly includes state
cartographers, but sometimes also those tr
bi odiversity, who would otherwise be i mpor
and biological diversities of their territories. (Rambaldi et al., 200724)

Research has demonstrated that indigenous peoples can understand two dimensional mapping,
yet those maps have not shown promise in communicating the cultural framework that is linked
to the natural system in a way that is easily transmitted tdaléant culture. Rambaldi et al.
(2007, p.124)state A At t he heart of Oo6écommunityd or part
allow the dominant paradigm to subside and create an opportunity to witness the invisible, the
silent, the unknown and the powé u | indigenous and | ocal par ad:i
bridges the GIS digital divide for those that would othsevbe left behind (Rambaldi &f,
2007).
Participants of the P3DM claimed the metlemthanceccommunity cohesion revealing
that the Ogiek i@ not scattered clans but a culture with a unique identity and knowledge system
(Rambaldi, Muchemi, Crawhall, & Monadp07). Perhaps the most telling positive

achievements were revealed in the Ogiekds own
Al felt over whellmeéd otuag hd e & aictk.[oour | and
A | | earned that we are |l ost and need to un
AWe are happy for we have |l earnt things ab
A di scovered that we can do mapping which
do. o
A | ear nt ple didifferenttechnelogiepcarohelp unearth lost

felt prou of my clan territory being m

I

0

I i
nf ormation. 0
I d
and. 0

-1}



il noticed that i f there i s a case, I can

because [lknowmyitad scape better. o

Al di scovered that we have potentiality of
Al di scovered that 3D Model help solving d
Al | earnt that this exercise could be of g
oflearnn g . 0

Al | earned that indigenous knowledge is po
Al feel that these maps can be used by Ogi

i s s URambaldi et al., 2007, p.1226)

In conclusion, The Ogiek participants claimed they had a more holisticrebension of their
social, cultural and biophysical environments. They also agreed to discuss amongst themselves
the best way to proceed further with their model &iS derived maps (Rambaldiadt, 2007).

Tetradic Analysis

Let us review the four questions of the tetrad to have them clear as we consider the two
case studies. What does the technology enhance or amplify? What does it push aside or
obsolesce? What does it retrieve that has previously been obs8lesnddwhat does it reverse
into when it has evolved beyond its original intent (Levinson, 2001)? Adigsés has been
collated intoTablel. Elements that occurred common to both of the Participatory GIS studies
are shown next to each other and iiakd for ease of reference.



Table 1 Tetradic analysis of the Manchester EOC and Ogiek case studies.

Tetradic Case Studies

Analysis | Manchester EoC Ogiek P3DM
Accessibility Communication
Ease of reporting Solidarity
Government efficiency Community cohesion
City management Identity
Patternrecognition Legal Credibiity
Orientation Community education
Sustainable urban regeneration | Knowledge transference

Enhancemen Documentation of location Preservation of:

Self empowerment

Intergenerational communication
Conflict resolution

Map literacy

Community participation

Cultural heritage
The Environment
Oral culture
Intergenerational communication
Conflict resolution
Map literacy
Community participation

Obsolescenc

Call center
Lengthy complaintnvestigations

Traditional GIS

2D print mapping
Invisibility

Dominant paradigm
GIS digital divide
Traditional cartography
Traditional GIS

Retrieval

Community participation

Landmark navigation

Visibility

Indigenous paradigm
Oral histories

Memory

Lost information

Pride

Huntergatherer worldview
Empowerment

Landmark navigation

Reversal

Panopticon
Greater interactivity

Cell-phone/handheld GPS PGIS

Legal backlash

Legal validity

Dilution (see discussion)

Abuse or incorporation of
Indigenous informton

Cell-phone/handheld GPS PGIS

29
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Discussion and Limitations

An in depth exploration of each element listed in the analysis is beyond the scope of this
paper, yet | will discuss a number of the findings &l interrelations to reveal the dialectical
gual ity of McLuhandés tetrad.

Manchested EoCanalysis.

The accessibility of Manchesterodés EoC webs
telegraph (Carey, 989, yet for many more users. Citizens gain the convenience of reporting
problems from home at any time suitable to them. In the tetradic sensmhhisxceself
empowerment by freeing up time and space. People no longer have to travel to a imunicipa
office, call during business hours, or try to describe the location of their probleetools
provided with the interactivity of the website such as panoramic views and search functions
enhancdk he user 6s orientat i on foashbsdquetgnhansemerdft hi n t I
map literacy. The ability to perform a zip code search and then view images of the area also
retrieveslandmark navigation which had been obsolesced with traditional print mapping. The
GIS analysis capabilities that allowtizens to pinpoint an exact locatienhancehe efficiency
of responding agenciedsolescinghe need for investigation of a descriptive location lacking
GPS coordinates. In addition, the need for a call center malydumdescedvith greater diffusion
of internet technologies, as reports are routed directly to the attending agency through the
website instead of to the call center as a go between.

| have included community participationemhancemerdndretrieval. It is easy to
conceive that ease ase and accessibilignhancegommunity participation. If we consider the
fact that premodernity, most citizens of a town lived in close proximity and were intimately
involved in local decision making processes, then it might also be conceivablesthat th
compression of space and t i meretdevescamumgrity t he | nt
participation previously obsolesced by urban sprawil.

The Manchester EoC website appears to be as beneficial to the city government as it is to
the citizens. Thability to route problems directly to appropriate agencies cleatiances
management efficiency. Additionally, the analysis capabilities of thee@h&ncepattern
recognition of repetitive problems allowing for appropriate solutions. This area is tiieer
Manchester EoC PGIS has the potential to reverse into a Panopticon. It is possible that people
could get overzealous in reporting problems facilitating authoritarian responses by the city
government against its employees. When the technology pioteéhe level where a potential
criminal report is sent directly into a polic
quick that the opportunity for invasion of privacy increases dramatically. In relevant appropriate
cases this would obvisly be helpful, but one might imagine the possibilities for misunderstood
reporting. There is a balancing element to this potential. As the website is voluntarily
participatory, citizens could always stop reporting if the city appeared to be abussygttra.
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Stories of the Ogie&knalysis.

The P3DM project that was performed with the Ogiek involves higher stakes than the
Manchester EoC case and thus tends to yield more details to analyze. Tingldiag process
revealed and thugtrievedthe huntergatherer worleview as being common to more than just
the Ogiek in Kenya. This commonalgyphancedsolidarity and community cohesion amongst
those present. The process of creating a{tiireensioml model that evolved into a familiar
landscapenhancd communication and education through the interaction with visual elements
while also communicating orally through storytelling and debate. This interaction with and
through the three dimensional modéso proved t@nhanceconflict resolution. Hopefully it
will progress to aid conflict resolution at higher levels for the Ogiek. Such concrete products
elucidating their cultural practices and land esbancesegal credibility within the court
systen.

There is circularity within the tetrad that traces the evolution of technologies. The
retrieval and obsolescence elements are intertwined, with what is being retrieved having been
previously obsolesced. All GIS practices and particularly Partaip&®D Modelingobsolesce
traditional 2dimensional print mapping. Bringing back to life the territory of the Ogiek also
retrievesvisibility and subsequentlgbsolescesvisibility of the huntergatherers. Similarly,
the indigenous paradigmiistrieved as the dominant cultural paradignoissolesced In their
own words, the Ogiek spoke idtrievinglost information, memory, pride, and power, much of
which had previously been obsolesced by the dominant cultural paradigm. The retrieval and
validationof the Ogiek indigenous paradigm aletrieves/revealtandmark navigation as a
common way of moving through territory. Finally, the fact that P3DM can be performed with
locally available tools and little technologpsolescethe traditional GIS digitatlivide.

Now that we have considered enhancement, obsolescence, and retrieval, let us look at
how anyParticipatory GIS similar to the one performed with the Ogiek might reverse. As GIS
technologies become more widespread and the programming behing ihocessible, it is
possible that the technological capability might become diluted or less accurate. The
understanding of those capabilities is beyond the scope of this pepkam considering the
possibility partial |l yrgumanstleadGlSane olssalascing praper Go o d c h
cartographic fieldwork. They claim there is much GIS appropriate data and information
available on the Internet (Sui & Goodchild, 2003). With increasing GIS applications available
on the Internet and the culturefofe access and sharing that pervades there, it is conceivable
that the potential for dilution of quality exists. It is also possible that single layers of a GIS map
will be printed and used without the benefit of the context present in the compledg@ack

Another way this dilution concept might evolve is through greater diffusion of cell phone
and handheld GPS devices. As the diffusion increases, it is likely that more and more GIS
applications will be created that can operate on smaller systerage Wil come a time,
however, when the processing capability of the handhelds is equivalent to that of traditional
servers. The increase in handheld devices also increases the opportunities for a Panopticon as
there will be more opportunity for governiagencies to track individuals. At the same time,
assuming the web stays neutral, the opportunity for more reporting of agency abuses by citizens
exists as a check and balané@ar example,ite Baka pygmies in Cameroon, Africa are currently
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using handhel GPS devices to mark important trees and landmarks for accountability if they are
found cut down or destroyed (Pygmies GPS system demo, n.d).
The retrieval of visibility and subsequent enhancement of legal credibilityenayse
into legal backlash. Thioccurred in the Philippines in response to successfully argued PGIS

cases. Hearn (2007, p.1) states, APhilippine
only officially recognized engineers o6could d
[ participatory GIS] is illegal. 6o feterse s al so

into, legal victories with appropriate reparations. Each case will have different probabilities in
this regard depending on the depth of tensions witkldngnant cultures.
Another possibleeversalrelative to the Ogiek type of PGIS would be the abuse or
incorporation of indigenous information. When it was explained to the Ogiek what might occur
if their uses of medicinal plants were revealed, they appédo make that information public. It
is easily conceivable what might occur if a large pharmaceutical company received such
information. One could imagine the company would want to harvest and research such resources
causing more invasion and destron of indigenous land.
To close the analysis on a more entertaining note, consider thissfeatalpossibility.
The ability of a P3DM to retrieve entire landscapes from other times neghitseinto an
Internet hosted orally historical virtu@rdscapes encyclopedia. It is possible that one day there
would be a site with a GIS application where P3DMs are aggregated for public p&Viaseddl
notitbefunt o have a birdébés eye view of your hometo
This study is limited by a lacsf thorough understanding of GIS technology as that field
is complex and beyond the scope of this paper. It is also limited in being extyal analysis
of other autha@dwork. Firsthand observance of Participatory GIS might yield more clarity and
depth to the angsis.
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CHAPTER IV

Globalization, Pover, and Opportunities folFurther Research

Marshall McLuhan developed the four questioosprising the tetrad as a heuristic
device with which to explore the effects any particular medium or technology may have on our
senses. He wished to expand beyond the traditional focus of the dominant paradigm in media
research that of content and meages (McLuhan & McLuhan, 1988). Participatory GIS is a
process that can be applied in greatly varied situations, as we havd bedrtradherefore
lends itself to exploration of the effects and uses of the artefacts of GIS and participatory practice
easier than content per se. There are however, other theorists that present themselves as
appropriate lenses the analysis oPGIS practice.lt may be suggested that any one of them
could be considered for a closer inspection of the societal effeeSI&. Several arevell
suited to discussion of the political, social and cultural occurrences surrounding the use of
Participatory GIS and the content stored within the resulting prodgpecoducts A common
theme we will see repeated is a dialectargbolar tension pattern played out through the control
of power.

Maps and i magery can be interpreted in var

and perspective. In hisear of Small Numbetsook, Appadurai (2006) uses the word
figeographgto define baindaries of anger. He is giving us a hint as to what he theorizes is one
of the problems of increasing ethnocidal violence:

So what is it about minorities that seems to attract new forms and scales of
violence in many different parts of the world? Thstfstep to an answer is that

both minorities and majorities are the products of a distinctly modern world of
statistics, censuses, population maps, and other tools of state created mostly since
the seventeenth century. (Appadurai, 2006, p.41)

He wouldseem to be saying that modern day technologies, which make mapping and
characterization easier, are a large part of the problem of globalization related violence.

Minorities are not defined until someone takes a census and deems th&pasalization

knowledge and values, and the relatagortance of location, connects globalization to the
development of geographic and semiotic images of the world. Maps provide a visualization tool
and subsequently through education, exert immense influencednpeds under st andi
world (Randviir, 2004). Iprinted media changée way we think to a linear perspective, and
theformation of print languages allows us to organize into territories based on common

communication(Anderson 1991), then whatdoéesh e nati on st ateds defini

through maps and census data do to the human psyche and society? Appadurai (2006) suggests
that as new social and demographic categories, minorities invoke worry about human rights and
citizenship issues. Haviigeen defined as a Ominord or | ess
for marginalization or cleansing. This, Appadurai (2006) hypothesizes, is a displacement of

anger and anxiety by states themselves due to economic instability caused by the increasing
speed of globalizationPGIS projects that define marginalized groups in their own languages

1
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with their input and ownership may mediate some of these conflicts as it arms them with their
own mapping products with which to fight legal battles.

Appadurai(2006) referencsthe culture of change in contemporary timaesl suggests it
may create an anxiety of incompletenelssprevious research titledisjuncture and Difference
in the Global Cultural Economyre develops a model of cultural flows to help ddseithe
shifting indabilities of globalizaton. H uses the phrase the fAgl obal
describe the spread over vast and irregular spaces as groups move yet stay linked to one another
through media (Appadurai, 1996). With migrations ebple come necessary shifts in resource
allocation and the need for resource management tools that can bridge cultural communication
gaps. ACommunity exists when people who are
bind them and the interedtsat separate them so that they can realize a future that is an
i mprovement on t he p-A%)s BPantitigatory GPnaconmunicdtidgd 3, p. 1
multiple issues present in a society, nhayp mediate the struggles inherent within growing and
charging communities.

Appadurai(1996)divides his cultural flows model into five types of landscapes and
describes how they overlap and form disjunctuiésargues that the disjunctive and unstable
interplay of commerce, media, nationalipies, and consuer fantasiesnake ethnicityfor
exampleno longer tied to a locality but more of a global force. This movement and continued
connection of people around the world is what Appadurai calls ethnoscEpefaur remaining
flows in his model aréechnoscags, financescapes, mediascapes, and ideoscapes (Appadurai,
1996).

Appadur ai (1996) proposes these five o6l and
model to address the complexity of global culture. Technoscapes refer to Hspéeghspread
of techndogy innovations around the world. Financescape refers to the global currency markets
and stock exchanges. The last two landscapes, mediascapes and ideoscapes both refer to global
proliferation of imagery but mediascape is more cultural while ideoseapegnerally polital
or ideological in naturéAppadurai, 1996)

Because Appadurai 6s model is focused on | a
GIS than PGIS. However, multiple PGIS projects could be input into a GIS along with a
commonlarg scal e map containing the various PGI S
landscapes. A hypothetical study including multiple maps and PGIS is detailed at the end of this
section. The followingGIS studyconducted inKenya i t s wel | wi dntiscapg Appadu
model

While developedountries often have mapping resources available to define population
settlements for public health planning, lawcome regions of the world usually do not. In Sub
Saharan Africa (SSA), the percentage of the populatiailidgy in urban areas is estimated to
increase from 38% to 55% by the year 2030. This growth presents new challenges for public
health planning in these countries. Satellite remote sensing offers an inexpensive and effective
method for monitoring urbaretion and mapping settlements. Defining approaches to
settlement mapping for public health management in Kenya using medium spatial resolution
satellite imagerythe authors test two types of satellite imagery for efficacy in delineating
settlements iKenya. In keeping with the abilities of GIS, additional data layers were added for
site validation including human population census data, land cover, and locations of medical
facilities, villages, schools and market centers. The resulting maps watktéohbe effective in
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delineating settlements across Kenya and will be used for improving public health planning in
the future(Tatem, Noor, & Hay, 2004)
This study discussew/erlayingdatasuchas human settlements, medical facilities, and
schools. Thee data categories could fal/l i nto Appad
ideoscapes respectively. Appelbaum, CHasan, and Couclelis (2004) also discuss the power
of GIS to analyze multiple flows of data. They include commaodity chains, labortioigra
flows, and financial fl ows. Appadur ai 6s mode
and financescapeespectively

Let us delve deeper into tiaea of control of power A common theme throughout
McLuhands writi ngs isthéanbivaerd papadoxicalenatureloetechneldgy. a d
He claims that overextension of a technology causes it to reverse or flip into a form that is very
similar to its oppositeMcLuhan & McLuhan1988. Now, consider for a moment a very simple
example ofpower taken too far. If one squeezes a grape in the hand too hard, it will squish and
00ze out juice between your fingers leaving sotnegth bit different in your handwhat you
now have is part of the grape, but some of the juice probably sod&sgim skin and some
escaped. Perhaps a seed slippedwihtthe juice and landed dartile ground. In keeping with
McLuhanés | ove of metaphor, consider the grape
hand that is a country governed by a domircaitture group. If that government squeezes hard
enough, it will break the container of culture surrounding a particular group (our grape). What
remairs may be smaller more manageable subgroups of the original population, while some of
the people will béncorporated into the dominant culture (absorbed). Yet some will esbape
it literally out of the country, or within th
infrastructure. If our seed (people who escaped the squeeze), found fertiletgrgumal, they
might decide to rest the ongoing imposition of powei he Ogiek hunter gatherers could be
represented by our grape with the remaining elders being a seed in search of fertile ground. A
seed contains all of the information neetledrow he complete plantThe Ogiek elders
gathered to pool their knowledge and safeguard their cultural herithgeugh a Participatory
3D Modeling project, they plantedsaed with thig new generationsin globalization theory,
these power strugglémvebeen termed globalizatidnr om fAaboveodo and fAbel ow
Kellner (2002).

Kellner (2002) argues against extreme right or left views of globalization. He advocates
a nonbinary more inclusive theory suggesting that the key to understanding globalizato
consider both the current technological revolution and the global restructuring of capitalism. The
technological revolution provides an infrastructure for a global culture and economy. Kellner
coins the termechnocapitalisnto represent the symésis of capital and technology and contrasts
the homogenizing effects of commercial capitalism with the heterogeneity encouraged by
globdized culture (Kellner, 2002).

Considering these polar tensions, the potential cultural leveling of global cap#altsm
the resistance of local groups, Kellner (2002) describes what he calls globalization from above
and from below. Globalization from above is the view that corporate capitalism and the
capitalist state are dominating the world while globalization foefowis the same as
Appadur ai 6s f p odferstoithe waysarf whibhasipadl groupsramd social
movements use the technology of globalization to further democratic, humanitarian, and
environmental concernellner critiques the antjlobalizdgion doomsayers by arguing that
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globalization creates conflicts between capitalism and democracy and provides new openings for
struggle, resistance, and democratic transformation (Kellner, 2@@2)sider the following
examples that reveal how GIS mayyp#arole in globalization from above and below.

PPGIS Globalization from belaw

The University of California in Santa Barbara is conducting an ongoing applied research
project investigating the potentiad Public Participation GIS (PPGIS) to empower local
communities, enhance global civil society, and contribute to public adveeapgcially in
developing countriesThis study was conducted in response to explosive growth in eapital
intensive industel shrimp farming in coastal areas of Asia, Latin America, and Africa. The
aguaculture industry has begun to cause social dislocation, ecological change and environmental
damage (Cissna, 1998).

Globalization of the industry, market forces, governmetitigs, and the nature
of scientific research all propel shrimp aquaculture development in a direction
that is in conflict with efforts to meet human needs for food, viable social and
economic systems, and healthy ecosystems" (Cissna, 1998).

The projetis highly collaborative including academics, scientists;gavernmental

organizations, grassroots groups, and private/public donors. Preliminary results suggest email,
the Internet and the Web play a crucial role in the formation and maintenansestaimee

networks. The study also reveals a significant desire by the grassroagevernmental
organizations for increased access and training in the use of spatial information technologies
such as maps and GIS (Cissna, 1998)is PPGIS clearly repeents a globalization from below
example as the local fishermen, grassroots organizations, and otkggpueynment

organizations are mobilizing through the Internet to resistdacgke industrial shrimp farming.

The Ogiek PGI&lso represents a globadtion from below example as the marginalized Ogiek
utilized the technologiesf the above to record and preserve their endangered cultural heritage.

GIS Globalization from above

An example of appliedGiIs hat f ol |l ows Kel |l nerés theory
would be the use by international agencies involved in Kosovo in 1998. The-SMpp&rted
Kosovo Verification Mission and the UN High Commissioner for Refugees (UNHCR) worked
together to monitordman rights violations. GIS was used to document patterns of forced
expulsions of ethnic Albanians frotheir homes. The U.S. led Kosovo Repatriation Information
Support (KRIS) project identified relevant data of safe ebmssler repatriation to be inaded
within the GISlinked database®Vood, 2005) In Complex Emergency Response Planning and
Coordination: Potential GIS Applicatons Wood (2005, p.338) reviews
multilateral informatiorsharing and missien o o r d i n a t ihough thisavasiconsideredfal t
humanitarian mission, it would still fall under globalization from above, as it is an example of
the haves (U.S., UN, etc.) wusing technology t
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Thepossibility of a super Panopticon frohetproliferation of higklresolution satellite
spying technologiewas mentioned as a potential tetradic reversal fort&iBnologiedy Sui
and Goodchild and PGIS by thisauthdrhe i dea woul d definitely fal
globalization from above aswould involve a powerful nation in control of satellite imagery
and GPS information keeping track of their subjects. Panopticon is the name for an architectural
structure created bjeremyBentham to separate and confine individugdch asonvicts
madmenpor pl ague s uf (9%99)description andranalysiepopularizes! the
concept. The basic idea is a structure with a tower containing windows placed within a ringed
building divided into cells. The windows to both structures were cansttiso the inmates
could be viewed at all times but in no way could viewrteepervisor. Because the inmates did
not know if the supervisor was present or not they behaved at all times reg@rdiessult,
1979) Foucault states,

Hence the major &fct of the Panopticon: to induce in the inmate a state of
conscious and permanent visibility that assures the automatic functioning of

power. So to arrange things that the surveillance is permanent in its effects, even

if it is discontinuous in its actig that the perfection of power should tend to

render its actual exercise unnecessary; that this architectural apparatus should be a
machine for creating and sustaining a power relation independent of the person
who exercises it; in short, that the inmagesuld be caught up in a power

situation of which they are themselves the bear@tsucault, 1979, p.201)

We have seen similar effects and behavior in the United States and the world since 9/11 and the
resultant War on Terror. It is highly likely thsatellite imagery is a tool used in surveillance of
potential terrorist activity.

The Center for the Spatially Integrated Social Sciences (CSISS) at the University of
California, Riverside, also consider GIS as potentially informative to globalizati@atedebin
February of 2004, the CSISS held a workshop to develop ideas for research projects on the
structure and dynamics of globalization using technologies such as GIS, spatial analysis
methods, and sources of geographic information not usually empdgygldbalization
researchers. The goal was to bring global scale techniques that have been used by geologists,
climatologists and other earth scientists into the seciali ence ar ena. Gl S6s p
causal social science models of histdra=velopment is only beginning to be tapped
(Appelbaum, ChasBunn, & Couclelis, 2004).

Appelbaum, ChasBunn, and Couclelis (2004) argue that the comparative world
systems approach to globalization studies is one example that could benefit from spbisé a
techniques and GIS. The approach focuses on four types of social interaction networks:
information, prestige goods, bulk goods, and political/military networks. Each of these networks
functionson different spatial scales (Appelbaum, ChBsen,and Coucl el i s, 2004)
comparative world systems approach defines its units of analysis as systemic combinations of
very different kinds of societies. Multicultural systems and core/periphery relations are studied
as nested systems of networks thathee the institutions necessary for populations, polities and
net wor ks t o expanduan, dnd@opcklis,[2@0d) mThe exfaaswreand
contraction of interaction networks in the past can be compaiagd GISwith the modern
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world-system allowng for identification of structural and dynamic similarities and differences to
be described across historical periods (Appelbaum, G@basa, and Couclelis, 2004)

GIS can greatly contribute to globalization research by helping to visualize, forecast, an
analyze the enormous amount of spatial interactions and networks involved insglaleal
phenomena. Such phenomena include, information flows, commaodity chains, labor migration
flows, financial flows, and human/environment interactions. In addititimetscientific value,

GIS provides visualization tools through comptaaimated maps that are extremely helpful for
educating a wider public about globalization research (Appelbaum, -Chese & Couclelis,
2004).

Suggestions fouftherresearch

Considerhow thePGIS case studiemalyzed in this papenight be included in a
globalization research project such as whaQéaster for Spatially Integrated Social Sciences
(CSISS hasdescribed aboveThe examplswill be hypothetical yethey arealso a
recommendation for further research. Let us begin by mining historical archiveengurs
information andnaps of Kenya including perhaps, fm@&onial, British colonial, present day,
and as many o#rs as we could find that contributed differing information and loading them into
a GIS database. We could then input the map created out of the Ogiek P3DM visualization of
Kenyads Mau For est CoSaparadixica studiesinge@ioOnedaabodhnyt he Su
areas or times that were greatly underrepresented could be considered for PGIS projects such as
was conducted with the Ogiek to create modigenous spatial knowledgSK) maps from
their oral historiesOnce it was agreed that sufficient leydad been collectedpatial analysis
considering numerous variablesuld be conducted f we wanted to expl ore
ethnoscapes, we could ask the GIS to display migratioasyofolonizing cultures and out of
Kenya, as well as the pre anadsp colonial effects on the indigenous communities and
subsequentdiasporas.We could also track the flows of ideoscapes with reference to religion
specifically in the movements of missionasttlementsindigenous shamans, and present day
religious orgaizations

Consider figure 3 below which is a map of Kerfiygam 1974 showing ethnic group
locations The map was produced by the U.S. Central Intelligence Agency and is hosted online
by the University of Texas at Austin. Interestinglithough this ma shows zones where
various ethnic groupsve within Kenya the Ogiek are not delineated thékenya maps, 1974)
We could certainly use such a map as a layer of ethnoscape data within a GIS and overlay the
Ogiek P3DM into the appropriate areBhe Oge k 6 s home t errestisory of the
approximately 125 milesorthwest of theapitalcity of Nairobi(Who are the Ogiek?, n.d.)t
would then be easy to show that the Ogiek had been rendered inwsitibsolescedby such
agency mapping and shduberetrievedinto public visibility.
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Figure 3. Ethnic map of Kenya from 1974 (Kenya Maps, 1974).
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We could also perform a similar analysis using the Manchester EoC PPGIS. Maps and
census data covering a set span of time in Manchester, EnglandppeEhowever large an
area we wish to resear¢ltould be compiled and input into a GIS database. Itis likely there is
much more detailed information available for a country such as England versus Kenya.
Continuing with App asewe theiflaws of imandesdapesovemico® ul d o
scale within Manchester from economic data representing differing neighborhood revitalization
investments and city expenditures. On a mdevel, in Europe, we could track the formation of
any European global ankets, banking systems, and the formation of the EU and use of the euro
and so forth.

The Manchester EoC PPGIS could also be ana
theory. Interestingly, the EoC case shows aspects of both sides. The site vaasdbsilt
maintained by a government entity (above) yet it is utilized by and benefits the local residents
(below). Such cases represent opportunities for the mediation of power struggles that occur in
public planning, maintenance and development.

Anothermt enti al for further research that wou
short term PGIS projects would be to conduct an ethnography of a grpappé planning to
engage in an ongoing PGIS. ghod example would biae Fisheries Improved for Sustable
Harvest or FISH Project in Danajon Bank Philippibeganin the spring of 2006. One of the
goals was to create a three dimensional centerpiece display for the planned Talibon Fisheries and
Coastal Resource Management Interpretive Center (FCRM4@)educational facility and
information hub for the management of Danajon Bank. Danajon is the only double barrier reef
in the Philippines and one of only three in the hivbxific region. Preparations for the P3DM
began in March and the workshop wakihiily 39", 2006. A model was produced that
measures Beters by Gneters and covers an area of 481,000 hectares. Sea and land resources
were coded including mangrove forests, sea grass beds, coral reefs etc. The model began with
color-codingof resaurce use in the 1950s. Next, current information was added showing
changes in resource and topography over the last 60 years including houses, power plants, roads
etc. Occasionally disputes arose between official and local knowtégtigprecedencalways
being given to the local inhabitants. The project, which is still underway, needs a new set of
informants for the Cebu side of the Bank, which includes 10 Bohol municipalities. The group
plans to continue maintenance and updating of the model to étssuaiie as an exhibit and
educational and resource management(®ial, 2006)

Once completed, a GISuch as thisan be used to forecast natural resource viability over
time. If all of the local fishermen input their current and historical knovdeddish species
populations and diversity, the GIS may calculate whether the current level of harvest is
sustainable. This information can then be used in negotiations with incoming in@udtigg,*
personal communication, November 24, 2008 ettnographer could observe whether such
globalization from below efforts were successful. In addition, she or he could conduct an initial

1 Bob King is a former executive of Camber Corporation, the corporation who mediated the Dayton Peace Accords.
He is also a former board member of the Open Geospatial Consaatidra, former partipant inCongressional
hearings on commercial GIS satellite development


















