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The geographies of hope and fear are a rich vein of investigation in our discipline. Social theorists have discussed
how geospatial technologies (GSTs) are things to be feared. They point to the loss of privacy, to the use of
technologies in warfare, and to the growth of surveillance. I explore this understanding and the ‘‘evil’’ side of
geospatial technologies, and I present the alternative view—a view of these technologies as harbingers of hope.
GSTs have a positive role to play in environmental protection, in health, and in social justice. There is a need for
the involvement of more human geographers in technological development in order to allow for critical analyses
of the social impacts generated by these technologies. Only by shining the spotlight of critical geographical
analyses on development of GSTs, and their uses, can we ensure that technological development is kept on a
path of positive development. This addition of the social to the technological is imperative and requires an active
role on the part of geographers. Geographers, and geography as a discipline, are well suited to this challenge, and
as islands of researchers coalesce into a synergistic ‘‘mainland community’’ of cooperative investigation into GSTs
the result will be a well-woven fabric of socially responsible technology. Key Words: geospatial technologies, GIS,
hope and fear, surveillance.

G
eography is an eclectic discipline, covering both
the social and the physical, and placing both in
the landscape. A frequent thread of investigation

in geography is the exploration of society: what makes it
tick and what informs it. In particular, geographers have
often explored societal issues that generate fear. In recent
years, there has been considerable exploration of the ef-
fects of war and conflict (Hyndman 2000), famine and
food supplies (Herdt 2004), social alienation and its links
to crime (Bowers and Hirschfield 1999), the politics of
water (Bakker 2003), private armies (Le Billon 2001),
globalization (Dicken 1994), Big Brother, and even geo-
graphical information system/geospatial technologies
(GIS/GSTs) as part of a military- and espionage-based
world (Monmonier 2002). The vein of deconstruction in
these areas has been rich and has shed light on many
areas of society, not the least of which is the very obvious
vulnerability of women, both in war-torn societies and in
the so-called stable democratic societies where women
fear to walk the streets alone at night.

There is no doubt that GSTs have engendered fear as
the reality of Big Brother and Orwell’s 1984 looms above
us. Geospatial technologies appear entrenched in sur-
veillance, warfare, and invasion of privacy, and human
geographers have been quick to address these roles. They

point to an Orwellian future that appears to be running
amok, where smart cards invade our privacy and satellite
surveillance becomes public fare. GSTs represent a tidal
wave of change in our societal structure, and appear to be
leading us toward the brink of a ‘‘brave new world.’’

But if you ask many GST researchers, they are sur-
prised to learn that geospatial technology engenders fear.
They see only the positive aspects of the technological
era. They highlight the ways in which GSTs shine a
spotlight into dark corners of data (mis)interpretation,
the way they expose inadequacies of knowledge, the way
they can harness the power of the computer for the
greater good in the environment, in emergency planning,
in health geography, and in issues of social justice. They
see GSTs as empowering the public.

This dichotomous view of GSTs, the good and evil that
is ever present within its framework, is interesting and
worthy of exploration in itself. In this article, I examine
the dichotomy of hope and fear and attempt to place
GSTs within a framework of their being, one that can
seem fearful, but one that can also produce hope. I also
discuss how geographical inquiry into the realm of GSTs,
such as GIS, is necessary and beneficial, and how that
inquiry itself represents hope—a way of diluting the fear
that surrounds technology. By becoming integral to the
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technology, geographical inquiry and social awareness are
the hope of the future, through which we may truly enter
a brave new world, one that is democratic, governed by
ethics, and represents the world we would like to see—a
world based on equalization of the power base. Technol-
ogy breeds power, but technology can also control power.

Geographers are well placed to interrogate and react
to the technological era, to explore the changing geog-
raphies of fear and hope. Our tradition has long been to
consider the global through the lens of the local. There is
considerable convergence occurring within the disci-
pline, with social theorists, feminist geographers, urban
geographers, spatial analysts, and others now working
together in shaping the future of geospatial technologies
within and outside of the discipline (e.g., Clark 1998;
Harvey and Chrisman 1998; Openshaw 1998; Philip
1998; Sui 1998, 2004b; Hoeschele 2000; Sieber 2000;
Kwan 2002a, 2002b; Richardson and Solis 2004). If we
recognize that fear—although expressed on an individ-
ual level—is principally a social phenomenon (Seppälä
1999), then it is clear that collectively we must act to
ensure that technology and hope become synonymous.

Defining the Evil One: What Is Good,
What Is Evil?

I do not fear computers. I fear the lack of them.
—Isaac Asimov

What are geospatial technologies? The U.S. Depart-
ment of Labor defines the geospatial industry as ‘‘an
information technology field of practice that acquires,
manages, interprets, integrates, displays, analyzes, or
otherwise uses data focusing on the geographic, tem-
poral, and spatial context’’ (DoL 2004). From this def-
inition we can infer that geographic information systems,
Global Positioning Systems (GPS), photogrammetry,
remote sensing, cartography, surveying, and other related
fields are all considered part of geospatial technologies.
Furthermore, devices such as cellular phones, PDAs
(personal digital assistants), and RFIDs (radio frequency
identification tags—seen by some as possibly the final
blow to privacy; Mediamatic 2005) are increasingly
becoming integral components of geospatial technologies
because of the locational information that is embedded
in them or is enabled by them. Video surveillance
cameras should also be included as a geospatial tech-
nology because feature recognition software increasingly
enables video systems to track people through space and
time (Gray 2003; Dodge and Kitchin 2005).

How do geospatial technologies and products produce
fear or hope? The first premise that should be considered

is whether GSTs themselves are good (bringers of hope)
or evil (harbingers of fear). Such issues of good and evil
would not have come so forcefully to the fore had it not
been for the tragic events of 11 September 2001
(hereinafter ‘‘9/11’’), or the Gulf War before that, and
the resultant sea change in public perception of hope
and fear in our society.

It is important first to identify that most technologies
(and information) are not themselves good or evil, as
Nigel Waters (2004), Dobson and Fisher (2003), Rich-
ardson and Solis (2004), and many others have stated. It
is in the use of technology that either good can result, or
fear (but see Feenberg 1991). It would be foolish, how-
ever, to assume that because we do not see our work as
engendering fear, that fear could not result. Ultimately
fear can result from both the technology itself and from
unequal access to information (Clark 1998).

Fear can also result from intentional or unintentional
deception, misrepresentation of fact, or lack of under-
standing. Maps, for example, are capable of producing
considerable deception (e.g., Herb 1999) and of gener-
ating fear, even if the intent was to allay concerns and
provide hope (Monmonier 1996; Gersmehl 1997). We
must fully and carefully consider the Janus-like qualities
of maps and, more broadly, of GSTs if we are to harness
the power of these technologies in a positive way. We
must ensure that we do not contribute to the climate of
fear by generating poor maps. We live in a world where
many real threats exist, and by careful analyses and
appropriate use of geospatial technologies we can help
identify those threats that are real.

In the past there have been extremely divergent at-
titudes toward GSTs and how that technology is em-
braced and used within institutions (e.g., Pickles 1991,
1995; Smith 1992; Gregory 1994; Flowerdew 1998;
Openshaw 1998). In particular, the criticisms about GIS
in the 1990s were often made by outsiders, by people not
actually engaged with the practices of GIS. Today,
however, we are seeing a more involved approach (e.g.,
Kwan’s 2002b feminist examination of the technology)
to critical studies of, and studies using, GIS and other
spatial technologies that enable an opening up of the
previously perceived ‘‘single official reading’’ (Hoeschele
2000, 296) that was associated with GIS in the 1990s
(Schuurman 2000; Kwan 2002a; Monmonier 2002).
Notions that the Cartesian space-time grid of GIS forces
a grid epistemology on its users (Dixon and Jones 1998),
that it is inherently a masculinist technology, that use
of spatial technologies leads groups to adapt to the de-
mands of the technology (Hoeschele 2000) enforcing a
hegemonic technical standard are increasingly being
questioned by informed researchers (e.g., Clark 1998;
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Harvey and Chrisman 1998; Sui 1998; Sieber 2000;
Kwan 2002b). Philip (1998, 263) notes that ‘‘episte-
mology should inform, rather than dictate, methodo-
logical choices,’’ and Clark (1998) and Sieber (2000)
have noted nongovernmental groups increasingly bend-
ing GST to meet their needs.

Outside of the academic geography community, the
feelings expressed by most people directly involved with
geospatial technologies are almost universally highly
positive. The e-mail presented below, received in re-
sponse to my request to a geospatial technologies list
server for stories of hope and fear, summarizes the tenor
of the responses that were sent:

Your request caught my eye for the very reason I had never
in my entire forty-five year career thought of the applica-
tion of geospatial technologies in the context of fear. It has
always from my perspective been applied because of hope,
although I must concede that fear of losing something is a
motivator as well. . . . The message to me has always been
hope.

—(e-mail from Jule A. Caylor, USDA Forest Service,
Remote Sensing Applications Center, March 2005)

In spite of (or, maybe, in light of) these responses, how-
ever, there is an obvious need for geographers to move
the debate about issues surrounding the use and abuse of
GSTs into the wider realm of commercial, governmental,
and nongovernmental users, and to hold discussions with
those actually performing the analyses or determining the
policies on issues such as privacy and surveillance and on
the gendered nature of the technology. Whether we have
been/can be successful in pursuing such an agenda is
nonetheless open to debate (see, e.g., Martin 2001, 2002;
Dorling and Shaw 2002; Sui 2004a).

Examples of positive aspects of geospatial technolo-
gies are myriad and include their use in conservation,
emergency planning, community mapping, landmine
clearing, hazards management, public health, and crime
mapping. Geospatial technologies allow for the transfer
of knowledge from the hands of the few to the hands of
the many; these technologies inherently bring with them
a shift in the balance of power. Governments may try to
prevent this transfer for various reasons, but the infor-
mation era works both ways and the power of GIS and
spatial technologies such as remote sensing and GPS
allows groups to deconstruct arguments by exposing in-
consistencies, errors, and omissions in any analyses
(Sieber 2000). Books such as Mapping Hacks (Erle,
Gibson, and Walsh 2005) illustrate just how mainstream
mapping has become. Projects such as ‘‘The Neighbor-
hood Project’’ (Chisholm and Cohen 2005; see also
Elwood 2006), for example, show how local groups can

use corporate resources (i.e., Google Maps) for collabo-
rative, local community-based mapping. As Goodchild
(2000) and Rushkoff (2005) note, the professional car-
tographer has in some ways been marginalized since
everyone can now make a map. Despite this democra-
tization of mapmaking, however, the need to ensure ef-
fective and correct cartographic communication—an
informed display of information and information inter-
pretation—means that a strong role remains for cartog-
raphers. They are the public educators on the uses and
abuses inherent in maps and spatial analysis.

Conservation is one area where geospatial technolo-
gies work in many positive ways through dissemination
of knowledge (e.g., Sieber 2000). An example of the
benefit that geospatial technologies, and in particular
interactive maps, can bring to conservation—in the
spirit that Jule Caylor is invoking—is E-Flora BC, a
cooperative, public-based project that aims at providing
comprehensive scientific information on all plant species
found in British Columbia (Klinkenberg 2006). By plac-
ing detailed distribution maps, images, taxonomic, and
ecological information on the Internet, the group hopes
to prevent species loss by highlighting rarities and, crit-
ically, identifying or spotlighting knowledge gaps. Bu-
reaucrats cannot declare ignorance if the information
about imperiled species is freely and easily available
within the public domain.

There are in fact thousands of projects like this one
on the Internet. It is through the democratization of
information (e.g., Obermeyer 1995; Clark 1998; Klin-
kenberg 2003) that new geographies of hope are gener-
ated. Freely available information provided through
formal portals such as government Internet mapping
services, or produced by ‘‘hacking’’ into sites such as
Google Maps (Erle, Gibson, and Walsh 2005) or by the
myriad GPS users around the world, can also lead to new
social constructions and can ultimately strengthen
communities through both knowledge acquisition and
increased civic participation. What geospatial technol-
ogies can do is subvert ignorance and misinformation,
willful or otherwise, enabling a shift from an elite power
base to a broad democratic (open source) base.

Many people still express strong, not necessarily posi-
tive, feelings about geospatial technologies and GIS (e.g.,
Katz 2001, 1215). Christopher Bruce, a crime analyst in
the Cambridge, Massachusetts, police department, feels
that maps mask issues of (poor) data quality and (a lack
of) interpretation, that map production has come to
supersede analysis per sé (Bruce 2001). He rightfully and
strongly advocates that no map be presented without
detailed analysis (interpretation and explanation) ac-
companying it. He worries that the ‘‘wizardry’’ of GIS will
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hamper the real work of crime analysis: searching for
answers to the who, what, when, how, and why questions
should be the driving force, not the production of maps
that only answer where (Bruce 2001).

Obermeyer (1995) presents an alternative set of
concerns about the rise of a hidden GIS technocracy.
She notes that most organizations are unaware of, and
are possibly even unable to formulate appropriate ques-
tions about, the nature of the spatial models embedded
within GIS software. As the use of GIS progresses from a
simple data storage and mapping technology (by far the
most dominant use by most governmental organizations
today) to more sophisticated spatial analyses, problems
associated with the use of inappropriate methodologies
arise. Her concerns echo those of others who feel that
the complexity of GIS and spatial analysis technologies
undermines their use as an opposition technology (Clark
1998). Proper spatial analyses—ones that consider the
spatial contingencies (e.g., the modifiable areal unit
problem, map projections)—are not simple and do re-
quire advanced knowledge. As such, because use and
misinterpretation by nonexperts is inevitable, and misuse
by academic researchers who use software without real-
izing the implications of the embedded choices on their
research continues to occur, those criticisms and con-
cerns can never be completely overcome no matter how
‘‘intuitive’’ the user interface to a GIS becomes.

Ethics, GIS, and Expertise

Improperly or inappropriately produced maps, how-
ever, represent only the tip of the iceberg of issues
involving geospatial analysis. Even the most cartog-
raphically-correct and thoughtfully-produced map is not
without its issues (e.g., Monmonier 1996); it is more than
beauty that is in the eye of the beholder. There is the
question of ethics in ‘‘translating’’ information. Should
the transformative, authoritative nature of maps and GIS
necessitate that all analysts subscribe to a public code of
ethics, such as that presented by the GIS Certification
Institute (GISCI 2006)? This may be part of the solution.
However, no matter how well considered a code of ethics
may be, it cannot address issues such as the geospatial
intelligence of the analyst nor, and possibly more impor-
tant, the ability of the end user to judge the appropri-
ateness of the map (or other geospatial product) and of
the spatial analysis that lies behind it. Geographers ob-
viously have a role to play here—educating the public
(both the producers and the consumers of the maps)
about the complexities involved in working with spatial
data and querying the software developers about the
spatial models they embed within their programs.

This point of course leads to a necessary discussion of
how well do geographers educate? In spite of the growing
use of GIS and geospatial analyses across a wide variety
of subject areas, there remains the problem of expertise.
Geospatial information presentation and analysis is a
specialized field requiring understanding of statistics,
modeling, cartography, databases, geographic contin-
gencies (e.g., the modifiable areal unit problem), and
much more. Identifying the appropriate method to use in
any particular instance is often not an easy task (and one
made harder in many cases by the inability to know
exactly what the software program is doing). Not all
methods are created equal, and the improper choice of a
method can lead not only to error but also to outright
misrepresentation or skewing of facts. This represents a
serious flaw in current use of GSTs—the view that
anyone can, for example, ‘‘do GIS.’’ Uninformed use of
GIS, software, and spatial analytical methods may be
almost as evil as intentional misrepresentation, particu-
larly if it results in misunderstandings of social justice or
environmental protection issues. Raising the knowledge
level of, first, geographers and then of the general public
is a critical imperative, and one the geospatial technol-
ogy community must address (Richardson and Solis
2004; Sui 2004b).

A Sea Change: The Perception of a Need for
Security and the Role of GSTs

After the tragic events of 9/11, no one doubts that the
age of surveillance, a geospatial-technology-driven Pan-
opticon (Gray 2003; Koskela 2003), has arrived. ‘‘The
very idea of surveillance evokes curiosity, desire, ag-
gression, guilt, and, above all, fear’’ (Tabor 2001, 135),
producing a digital objectification that results in a ‘‘more
vicious use of space’’ (Wyly 2004, 93). Geospatial tech-
nologies are being harnessed in ever-increasing strength
by those who seek to censure freedom in the name of
safety (Crampton 2003; Richardson and Solis 2004). As
Crampton observed, however, the role of modern GSTs
such as GIS in surveillance and security follows in the
footsteps of atlases developed in the 1800s. The tech-
nology may be new; the intent is not.

A recent geographical example of how perceptions
have changed since 9/11 is clearly seen in reactions to
Sean Gorman’s 2004 Ph.D. thesis, which details the
‘‘physical’’ geography of the information infrastructure of
the United States (e.g., fiber optic cables, switching
centers). Prior to 9/11 all of the information he used in
his research was available in the public domain or
through a simple data request (Australian Broadcasting
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Corp. 2004), and was of interest to few. After 9/11,
however, Gorman’s work became of such national con-
cern that the thesis itself had to be held in a secure fa-
cility behind cipher locks; ‘‘companies want to seize it,
government officials want to suppress it, and al Qaeda
operatives—if they could get their hands on it—would
find a terrorist treasure map’’ (Blumenfeld 2003, A01).
As Vaz and Bruno (2003, 283) state, ‘‘consequently,
nothing per se is a risk and, conversely, everything may
become one if the appropriated techniques are historic-
ally invented and deployed.’’

Of course the changing perceptions of GSTs are not
new. In 1967 a Yale University administrator closed the
accounts associated with research efforts aimed at de-
veloping GIS software to support the 1970 American
census (Dobson and Fisher 2003, 50). What was con-
sidered then as too great a risk for allowing an invasion
into privacy is now considered a benign part of everyday
life (e.g., who doesn’t have a ‘‘preferred’’ client card that
records every purchase they make, a card that makes the
information collected by the census almost irrelevant to
most market research firms today?). Where would the
U.S. Census Bureau be today without such software? But
then, would there be location-based service providers
today if not for the research efforts and wealth of data
provided by the Census Bureau?

Hey, Big Brother

Reconfigurations of data are not, however, the only
post-9/11 fears we have to consider. The line between
power and ‘‘care’’ is becoming increasingly nebulous (Vaz
and Bruno 2003, 273). Surveillance can now reach from
the smallest of places (e.g., RFID tags that can be invis-
ibly embedded in clothing) to the widest of spaces (such
as commercially-available high-resolution satellite im-
agery; see, e.g., Monmonier 2002). The ever-surveillant
society (location-aware cell phones, video cameras, and
facial recognition systems, etc.—the Panopticon’s arsenal
increases on an almost-daily basis) will enshrine our daily
activities forever and mistakes will become permanent.
Will such a legacy result in the creation of a blackmail
society (Gray 2003, 324)? Will street people become
further disassociated from society, their lives the focus of
a permanent, ever-present, but unbidden reality show?

As we all become ‘‘digital individuals’’ (Curry 1997),
over time our ‘‘data shadows’’ (Zook et al. 2004) will
become our perfect simulacrums. This, of course, raises
very serious concerns about privacy and civil liberties
(Richardson and Solis 2004). It also opens up oppor-
tunities for some very insightful analyses. Consider, for
example, the benefits that such data would bring to

environmental health geographers. Being able to explore
in detail people’s life trajectories would greatly inform
analyses such as the community-led study in West Islip,
Long Island, New York, that seeks to understand the
spatial tendencies and potential environmental causes of
breast cancer (Kwan 2002b). Research by Kwan (2000)
shows how such data can be used to explore gendered
spaces and reveal contingencies that might otherwise
remain invisible (e.g., two women both take drug X, but
only the woman who as a child lived in a neighborhood
that was routinely subjected to herbicide overspray de-
velops cancer; neither event—taking drug X or being
exposed to the herbicide—by itself would necessarily
result in cancer, but the two events combined dramat-
ically increase the likelihood of cancer).

The possibilities for insight are significant, particularly
if we are able to navigate a respectful path through the
landscape of moral and ethical dilemmas that are em-
bedded in such data sets. As academic geographers, we
need to explore those paths now if we are to be prepared
to make respectful use of the research opportunities
when they arise. There is also an urgent need to be
vigilant, however, with respect to a societal shift that is
occurring: information previously held in the public
domain is increasingly being possessed by private con-
cerns, and what should be a common or public good is
more likely to become a private commodity (Sui 1998;
Richardson and Solis 2004; Wyly 2004).

Closely related to the concept of digital individuals is
that of ‘‘geoslavery,’’ a term put forward by Jerome
Dobson in 2002. Geoslavery is defined ‘‘as the practice in
which one entity, the master, coercively or surreptitiously
monitors and exerts control over the physical location of
another individual, the slave’’ (Dobson and Fisher 2003,
47–48). This is seen as the ultimate threat of crossing
that line separating power from care. There are many
examples on the Internet of firms advocating the bene-
fits of geoslavery,1 suggesting that the market for such
services is very wide. What will the long-term implica-
tions for society be, however, when everyone—from
the child growing up to the senior being monitored by
her children—knows that their every action is being
recorded?

Close collaborations between academics and practi-
tioners with respect to the social implications of GST
need to be developed. All analyses and technologies
have unintended consequences; products of these
technologies can be used for good or not. It is up to us—
those who produce the maps, who perform the spatial
analyses, who develop the hardware and software—
to consider and make known the consequences of our
actions.
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Increasingly it is becoming clear that geospatial
technologies are being used by those in power to moni-
tor, and even engender fear in, others, if only through
development of a permanent sense of mistrust. More-
over, geospatial technologies are enabling far more peo-
ple to abuse their powers, from the caring parent
monitoring her child or aging mother, to the suspicious
husband tracking his wife, to the employer monitoring
employees even outside of working hours, to the gov-
ernment looking for the next terrorist (Dobson and
Fisher 2003). Writings on geoslavery have been pub-
lished (CNN 2003), but more outreach is needed to
inform the public of the issues, both good and bad,
surrounding geospatial technologies. For many it may be
that ‘‘we do not know the beginning of the story, how the
fearing was developed—how the unsafe came to be as-
sociated with place, how the cartography of real and
potential danger, which informs conscious choices of daily
access and movement, was formed’’ (Epstein 1997, 134),
but for those informed of the implications and contra-
dictions inherent in this new age of the Panopticon, the
story is becoming all too clear.

A Way Ahead

Although geospatial technologies are the source of
many of these new cartographies of danger, they can be
used to address some of society’s fears. We can use our
knowledge and tools in a humanitarian fashion, for the
greater good, and many people are actively pursuing such
paths. Hope springs from a thousand lights, and what
better way to illuminate the darkness? We can control
how these cartographies of fear are reformed. We can
work toward the incorporation of ‘‘social fabric,’’ of social
good, into technology.

Perceptions of a lack of safety in public spaces are
partly a result of the segregation of activities in terms of
class, gender, age, ethnicity, and type of occupation
(Tiesdell and Oc 1998). We can use GIS to examine
maps of fear, and contemplate reorganizations of space
that have the potential to reduce those fears (Bichler-
Robertson and Johnson 2001; Doran and Lees 2005).
Urban planning could ensure that safe environments are
created, ones that provide natural surveillance through
an appropriate mix of land uses and a ‘‘natural anima-
tion’’ of the landscape (i.e., a mix of people, both present
and visible).

Community groups throughout the world are using
GSTs to help make their communities less dangerous
(e.g., Elwood 2004; Lindenbaum 2006). Hopeworks,2 in
Camden, New Jersey, is one small example of residents
hoping that by mapping dead streetlights in the Cramer

Hill neighborhood the municipality will fix them sooner,
thereby helping to alleviate the fears that people have
when walking down darkened streets. There are hun-
dreds, even thousands of projects like this across North
America and Europe. Community-based projects are
founded on hope, grounded in protecting the local area,
putting forward minority perspectives, rebalancing the
power base (see, e.g., the list of papers submitted for the
NCGIA Specialist Meeting on ‘‘Empowerment, Mar-
ginalization, and Public Participation GIS’’3 or the many
publications listed by Rambaldi 2006, from which it is
apparent that Participatory GIS [PGIS] is rapidly over-
taking Public Participation GIS [PPGIS] as the meth-
odology of choice, especially in the developing world
[e.g., Chambers 2006; Lindenbaum 2006]). Inter-
nationally, landmine-clearing exercises are another ex-
ample of how socially-conscious geographers can redress
some of the fears that are a direct result of the applica-
tion of geospatial technologies during times of conflict
(Samuel et al. 1998; see also the Landmine Monitor web
site: http://www.icbl.org/lm/).

The Potential Tyranny of Space

Notions of space are being reconfigured in this age of
the Panopticon. The role that space plays in a variety of
disciplines is changing rapidly, in part because of the
increased resolutions available (both spatial and tem-
poral), and in part because of more sophisticated ana-
lytical capabilities that are available to the research
community. In some fields, such as health geography,
landscape ecology, and conservation biology, space is a
relatively new concept that is increasingly becoming
central; in other fields such as geodemographics, where
space has always been a central element, its role is
changing dramatically.

Places in space (e.g., a neighborhood, a city)—
identified through cluster analyses of census data
and, increasingly, other sources of information—have
traditionally been the element of interest to geodemog-
raphers (Weiss 2000; Phillips and Curry 2003). People of
like lifestyles occupied those spaces, and marketing was
targeted to the average person living there. As our ability
to reliably identify finer elements within space has in-
creased, the focus of geodemographers has shifted to
smaller groups. Now, with the ability to track individuals
spatially and temporally, geodemographics has fully in-
tegrated Hägerstrand’s space-time geography.

This emerging geography of difference, resulting from
the abilities of corporations to finely determine their
markets, can accentuate economic and social inequities
(Sui 1998; Phillips and Curry 2003). Similar to the
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outlawing of the practice of redlining in the United
States, there is the need to ensure that GSTs are not
used to further marginalize those already at the edges of
society. Careful and considered spatial analysis would be
one avenue of opposition to such forces, incorporated
within a broad array of other socially-revealing research
practices (e.g., Wyly 1998, 2004).

Health, for Example

Interestingly, while geodemographics are moving be-
yond neighborhoods, recent findings, identified through
careful geospatial analyses, appear to indicate that
neighborhoods do matter significantly to health, and
that places can have long-lasting implications. For ex-
ample, recent studies that estimate the effects of poor air
quality on health clearly show there is a significant
measurable impact that results from living adjacent to
major highways, in particular for children (e.g., Hulsey
et al. 2004; Reynolds et al. 2004; Zmirou et al. 2004).
Should we seek alternative transportation systems (e.g.,
light rail), or reconfigure land uses so that these effects
are minimized (e.g., Hulsey et al. 2004)? Should we at-
tempt to distribute risks socially (Vaz and Bruno 2003)?
All of this, the depth of the analysis, the shedding of
light on new issues, is directly dependent on the power
of geospatial technologies.

A very interesting analysis that shows the power of
spatial analysis in understanding the role of place on
health is that of Orforda et al. (2002). In their study on
the lives and deaths of the people of London, they de-
veloped a geodatabase that included 1991 census data
and data from Charles Booth’s survey at the end of the
nineteenth century into the social and economic condi-
tions of Londoners. Using standardized mortality ratios
derived for all causes of death between 1991 and 1995,
Orforda et al. observed that ‘‘the geography of all causes
of death for people over the age of 65 was more strongly
related to the geography of poverty in the late 19th
century than contemporary patterns of poverty’’
(Orforda et al. 2002, 25). The results of their analyses are
intriguing, and deserve a considered follow-up in order to
fully understand the dependencies that their work re-
vealed (e.g., which remaining elements of the nineteenth
century city are impacting today’s population?).

The issues that surround GSTs, and that are engen-
dered by them, have now grown to include ‘‘us.’’ Study
of the human genome has created new fears, ones that
require quick moral and ethical actions if they are to
enhance social justice and not promote inequality. Will a
person’s geographic profile become as important in the
future as his genetic profile? Although it is in the future

that the possible consequences of one’s genetic profile
will be revealed, it is in the present that its repercussions
will be felt: ‘‘People will become patients before their
time’’ (Jacob 1998, 102). With digital geospatial shadows
it could be a location from one’s past that could con-
demn your present ‘‘spatial’’ health.

As surveillance systems follow an individual’s every
move through space and time, recall that health geog-
raphy does not have an expiry date. Will people be de-
nied medical coverage because of the spaces they
occupied throughout their lives? Such a prospect then
becomes one of the more insidious aspects of the Pan-
opticon. Not only will surveillance mold our activities into
a constrained pattern, but our past geographies will truly
come back to haunt us, much as they have for those who
worked in the Hanford nuclear facilities (e.g., Gilbert,
Cragle, and Wiggs 1995; Wing and Richardson 2005), but
in far more subtle ways.

Contextualizing GIS

Spatial analysis in the future will be much more
contextualized. GIS analysts will have at their disposal a
multiplicity of information types (an expanded array of
quantitative data, along with qualitative data such as
still and moving images, anecdotal text, and voices), and
the analytical framework within which the analyst works
will include qualitative methods as well as a wide array of
quantitative techniques (Wyly 2004). Forming an inte-
gral part of a multiple-methods approach to research,
GSTs will be situated within a broader, socially-aware
context (Harvey and Chrisman 1998; Philip 1998; Sui
2004a). A multiple-methods approach including GSTs
can, for example, illuminate how different groups—even
though reaching a consensus on an issue (e.g., an
agreement with respect to the definition of, say, what is a
wetland)—can still hold very different views as to the
geography of that issue (e.g., areas identified as ‘‘wet-
lands’’ on their maps have very little overlap). Illumi-
nating such contrasts is clearly a benefit of moving from
a qualitative, textual perspective to a quantitative,
graphic perspective (Harvey and Chrisman 1998).

As more voices are included in the analytical frame-
work, the overall result is less ambiguity and fewer
chances to misrepresent. As McLafferty (1995, 440)
notes: ‘‘by coupling the power of the general [i.e.,
quantitative methods including GIS] with the insight
and nuance of the particular [i.e., interviews, participant
observation], such research illuminates people’s lives
and the larger contexts in which they are embedded.’’
Exploring nonspatial information relations using spatial
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technologies will also help blur the boundaries between
methodologies (Sui 2004b).

Modern quantitative approaches (e.g., geographically-
weighted regression; local indicators of spatial associa-
tion, LISA) allow for the local to emerge, and can reveal
subtle spatial influences that previously were masked
within broader regional models (Rees and Turton 1998).
Interactive maps can be made much more intelligent,
easily allowing for alternative symbolizations to be used,
for pictures (both moving and still) to be embedded, for
narratives to be accessible, for metadata to be out front
(and therefore the uncertainties to be clearly laid out).
With personal locational technologies, the maps can also
be tailored to the individual’s current space and time,
and designed to suit their preferences (Zook et al. 2004).

A Call to Action

Mackie (2003) has stated that ‘‘if our communities
are to survive, if compassion is once again to take root in
public life, and cohesion is to be maintained, we have no
choice but to overcome the dominance of fear and to re-
assert hope as a key driver of our human condition.’’ The
community of geographers is well placed to be key
drivers in this journey of hope. Geography is probably the
best-situated discipline within which both theoretical
and practical studies of geospatial technologies can be
conducted and harnessed for the good of society
(Richardson and Solis 2004). To paraphrase a common
GIS anecdote, within the discipline the islands of re-
searchers (from social theorists to hard-core spatial
analysts) are coalescing into a synergistic mainland
community (e.g., Clark 1998; Harvey and Chrisman
1998; Openshaw 1998; Philip 1998; Sui 1998; Hoes-
chele 2000; Sieber 2000; Kwan 2002a, 2002b). There is
still a long way to go before the empowering and de-
mocratizing role of geospatial technologies is functionally
established, before the ‘‘social’’ is deeply embedded
within GIS (e.g., Sui’s [2004b] Humanistic GIScience),
and the impacts of GSTs on society are sufficiently un-
derstood. Many critical debates still need to be held, but
the movement to that mainland has been initiated and
the direction is clear. To achieve those hopes, it is im-
portant that the potential social consequences of GIS
analyses be explicitly considered ante- and post-mortem,
and that more human geographers become involved in
GIS analyses and development so that they can shape its
future (Openshaw 1998; Sui 2004a). As geographers, we
need to demonstrate the commitment to the public good
that is inherent in geospatial technologies.

That commitment, to me, is the single most impor-
tant and glaring gap in the social evolution of GSTs:

some human geographers themselves are fearful of GSTs,
many do not fully understand them, and, of greater
consequence, too many treat them as ‘‘just a technique’’
(Openshaw 1998; Sui 2004b). This ignorance is dan-
gerous and is a form of social irresponsibility. GSTs are
not simply (nor simple) techniques. With the appropri-
ate knowledge-base and expertise, they are entire new
ways of seeing (Goodchild 2000; Zook et al. 2004).
Without the proper expertise and knowledge base,
methods can be improperly chosen, will not draw out
critical information, and could ultimately improperly
influence such key areas as social justice and environ-
mental health policy. Theory drives GSTs, and that
theory evolves. It requires social constraint in order to
maintain a sound hopeful path toward the future.

The new ‘‘topography’’ of spatial technologies that is
being formed is not yet independent of its past, although
we can work to remodel the landscape to suit the en-
lightened perspectives of the present, and many people
are actively doing so. Regardless of how we now move
forward to weave the social into GSTs, historical con-
tingencies still play a significant role in the use and fear
of geospatial technologies today, and will do so for some
time. As digital geographies are still reflective of the past
‘‘unevenness’’ in the experienced economic and social
(and gender, ethnic, race, age) geographies of the world
(Zook et al. 2004), so are GSTs reflective of their pasts
(e.g., Goodchild 1988; Rhind 1988). The geospatial
technologies of the future should look very different
from those in the fore today. The social will be embedded
in the technology, and the spatial technologies will
themselves be embedded, being one of many comple-
mentary methods used in an analysis (Wyly 2004).

Geospatial technologies are not good or evil, but if
naively used they can generate fear and build power
bases. If we allow those in power to appropriate the
technology and restrict access to geospatial information,
significant opportunities for generating ‘‘good’’ will be
lost. Empowerment through the democratization of
spatial information—the development of a spatial in-
formation commons (Onsrud et al. 2004)—is occurring
in many communities, and is one clear example of the
good that geospatial technologies can produce. It is ap-
parent that we need to be vigilant in monitoring how
geospatial technologies are being used, and sometimes
we may need to become activists in order to ensure that
future generations do not live under the tyranny of
geography but rather benefit from the spatially-informed
analyses that geospatial technologies enable us to per-
form (Richardson and Solis 2004; Sui 2004b).

Embedded in many of the topics discussed in this
article are concerns related to the ‘‘grain’’ at which our
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life’s history is being recorded (our digital shadows). As
finer grained geospatial data are collected, stored, and
analyzed, personal privacy issues come to the fore. Lo-
cational privacy, or the lack of spatial anonymity, is an
issue that urgently needs to be addressed: should we all
have the right to locational privacy, similar to our private
property rights; should it be a basic human right
(Monmonier 2002; Taipale 2004; Center for Strategic
and International Studies 2005)?

As a call to action, several avenues are clear: there is a
continued need for critical studies of, and informed
studies using, geospatial technologies, as these are vital
to expanding the use of geospatial technologies for the
common good. When finely grained spatial and temporal
data are routinely available, geographers must fully en-
gage in thinking deeply on the moral and ethical di-
lemmas that lie ahead. Outreach activities by
geographers, informing the public on the abuses and
proper uses of maps and spatial analysis, will be in-
creasingly important given the ever-widening use of
geospatial technologies by the public. Becoming in-
volved in geospatial initiatives in the local community
will highlight the strengths of the discipline. Working to
include alternative forms of data (e.g., images, voices), as
well as developing more nuanced quantitative data
analyses within geospatial technologies, is an important
action that may require working closely with the com-
mercial side of GSTs. Developing metadata standards for
qualitative data while respecting the context and sensi-
tivities of local communities is another area of research
and outreach. Daniel Sui (2004b, 68) points out that
‘‘geography is well positioned to play a leading role in the
third culture [one that joins science and literature] if we
can combine analysis with synthesis, scientific rigor with
artistic sensitivity, and pure intellectual pursuits with
dominant social concerns of our time.’’

Geographers must also work closely with those in al-
lied fields, such as urban planning, so that the knowledge
gained through the sophisticated use of geospatial
technologies in fields such as health geography, crime
geography, and environmental justice can be applied for
the good of society. Human geographers need to become
more aware of the evolution of spatial technologies and
the theories behind them. They need to develop famil-
iarity with GSTs, and GIS in particular, in order to
understand how such technologies and techniques can
help inform their research, and how their research can
inform those using and developing geospatial technolo-
gies. The GST community must also remain open to
those outside of their community, and strive to both
overcome the fears and promolgate the hopes inherent
in geospatial technologies.
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Notes

1. Examples include Teen Arrive Alive, http://www.teenar
rivealive.com/, and Digital Angel, http://www.digitalangel.net.

2. Website: http://www.hopeworks.org/gservices.html.
3. Website: http://www.ncgia.ucsb.edu/varenius/ppgis/papers/.
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