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Despite the progress in critical GIS research in recent years [1], geographical 
discourse is still dominated by dualist thinking that understands GIS largely as a tool 
for quantitative or empiricist spatial analysis. This dualist understanding of 
geographical methods - which was partly fuelled by the fierce polemics between 
critical geographers and GIS users/researchers sparked off in the early 1990s - has 
represented GIS as a method antagonistic towards critical perspectives and made it 
difficult for geographers to conceive a role for GIS in critical geographic research. 
[2] Strangely, while feminist geographers have made significant contribution in 
refreshing our understanding of the role of quantitative methods in geographical 
research (e.g. Lawson, 1995; Mattingly and Falconer-Al-Hindi, 1995; McLafferty, 
1995; Moss, 1995; Rocheleau, 1995), little has been written to date on the possible 
role of GIS in feminist research.  
 
In this paper I reflect upon the implications of the critical discourse on GIS in the 
1990s for feminist geographic research. I argue that the oppositional polemics of the 
debate have unintentionally marginalized the contribution of feminists GIS 
user/researchers and the potential of feminist perspectives for the development of 
feminist GIS practices. I emphasize the need to go beyond the conventional 
understanding of GIS as largely a quantitative practice and to recognize the potential 
of such realization for disrupting the rigid distinction between quantitative and 
qualitative methods in geographic research. Extending Gillian Rose’s (2001) 
exposition on critical visual methodologies to GIS-created images, I suggest that GIS 
may be a possible point of departure for enacting critical visual methods in feminist 
geography. Further, I argue that acknowledging the critical agency and subjectivities 
of the GIS user/researcher, and the possibility for GIS to be practiced in a more 
reflexive manner than we previously thought possible would open up new discursive 
spaces for subverting dominant GIS practices and the power of the oppositional 
discourse (à la Gibson-Graham, 1994). While recent feminist and critical GIS 
literatures have explored some of these issues (e.g. epistemologies and reflexivity), 
the paper foregrounds the critical insights from these literatures in the context of 
feminist geographic research. It calls for the engagement of feminist geographers in 
resisting dominant GIS practices and in re-imagining alternative practices that are 
congenial to feminist epistemologies and politics. 
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Two Camps, Two Methods  
 
For more than a decade or so, GIS has largely been understood in critical discourse 
by proponents and critics as an apparatus for positivist/empiricist science or 
quantitative methods (Schuurman, 2000; Sheppard, 2001). The trajectory of this 
critical discourse has unfolded in such a way that GIS methods have been understood 
by geographers largely in binary terms - positivist/quantitative methods versus 
critical/qualitative methods, and GIS/spatial analysis versus social/critical theory. As 
the boundary between GIS and critical geographies has emerged in the debate as 
impermeable (with exceptions such as Miller [1995] and Yapa [1998]), it has 
become difficult for most geographers to think about GIS in terms other than those 
invoked in the oppositional polemics of the 1990s. [3] As a result, the possibilities 
for alternative GIS practices and the critical potential of GIS for feminist research 
have seldom transpired to date (see also McLafferty and Pavlovskaya in this issue). 
It is therefore important to re-visit some of the questions raised in the critical 
discourse and explore how they may significantly bear upon feminist geography: Are 
GIS methods inherently positivist, empiricist, or quantitative? What ways of 
knowing and what kind of knowledge are possible through GIS methods, given its 
many limitations? Are there alternative GIS practices that are more congenial to 
feminist epistemologies and politics? These issues can be explored in terms of the 
kind of data, mode of analysis and representations GIS allow.  
 
Although GIS can only handle digital information, recent development of digital 
technologies has greatly expanded the kind of information GIS can deal with. In 
other words, “digital” now includes a much wider array of representational 
possibilities than merely numerical or quantitative data than before. For instance, 
qualitative data such as digital photos, video and voice clips can be linked or 
incorporated into GIS. In studies using qualitative methods, subjects’ handwriting, 
hand-drawn maps and other sketches collected through in-depth interviews and other 
ethnographic methods can also be incorporated in a GIS (e.g. Ismail, 1999; Weiner 
and Harris, 1999). The use of GIS therefore does not necessarily preclude the use of 
rich and contextualized primary data of subjects or locales, or the possibility to 
incorporate multiple views of the world or forms of local knowledges. [4]  
 
Even when the original data used are largely quantitative in nature, transforming 
these data into various types of visual representations (e.g. 3D scenes) allows, to a 
certain extent, more interpretative mode of analysis than what conventional 
quantitative methods would permit. For example, I have used 3D GIS to trace and 
visualize women’s life paths in space-time and explored the impact of the space-time 
rigidity of their daily activities on their spatial mobility and job location (Kwan, 
1999a, b; 2002a). In another study using similar GIS-based 3D visualization 
methods, the racialized geographies of Portland, Oregon - which show the spatially 
restricted life spaces of African-Americans throughout the day - were revealed 
(Kwan, 2000a). When visual representations of individual daily space-time paths are 
presented together with an interpretative textual narrative that incorporates other 
information collected from personal interviews, rich and scale-sensitive spatial 
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stories about what a woman goes through in a particular day and her life situation 
can be told (Aitken, 2002; Kwan, 2000b). [5] 
 
These examples not only suggest that GIS can be a useful method for illuminating 
certain aspects of women’s everyday lives. They also indicate that GIS can 
accommodate modes of analysis other than conventional quantitative or spatial 
analytical methods (such as the interpretation of visual representations of 
quantitative or qualitative data). I therefore argue that GIS methods cannot be 
understood simply as quantitative methods or spatial analysis. Although GIS has 
limitations for revealing or representing the diverse and complex experiences of 
women’s everyday lives, understanding GIS merely as a quantitative/ empiricist 
method and placing it at the polar opposite to critical geographies or qualitative 
methods forecloses many opportunities for feminist geographers to critically engage 
GIS. Instead, the representational possibilities of GIS can be used for enacting 
creative discursive tactics that disrupt the dualist understanding of geographical 
methods - where visual images (albeit generated and composed with digital 
technology), words and numbers are used together to compose contextualized 
cartographic narratives in geographical discourse.  
 
The Critical Agency of the GIS User  
 
A considerable amount of debate about GIS in the 1990s focused on the nature of 
GIS technology and its impacts on society. As some critics were preoccupied with 
the rampant commercialism and military deployment of GIS technology in particular 
contexts - especially in marketing and warfare - the dominant vocabulary invoked in 
the critical discourse tended to distantiate itself increasingly from the everyday 
experiences of many GIS users/researchers (Flowerdew 1998). The subject positions 
of critics in relation to their object of criticism, largely as outsiders of GIS 
technology, also render the critical discourse less effective in fostering a productive 
engagement with GIS users and practitioners (Pratt, 1996; Schuurman and Pratt, this 
issue). While criticisms about GIS technology and its adverse effects on society have 
alerted us of the problems associated with the use GIS technology and methods, the 
possibility for variable outcomes due to the critical agency of their users was seldom 
recognized. Instead, GIS technology was often treated as an over-generalized 
technological complex with a transcendent existence that appears to be immutable to 
localized social construction, individual resistance or subversion and other forms of 
contests that may shape the final outcome or societal impact of a particular use of 
GIS technology in a particular context.  
 
As the intentionality, critical agency and subjectivities of those who actually use GIS 
were excluded from the picture, there is an element of technological determinism in 
this kind of argument that precludes the possibility for resistance or subversion of 
dominant practices. Only recently has this view been challenged for its neglect of the 
role of the actors and their complex interaction with social and political processes in 
the construction of particular GIS applications or practices. [6] As Nicholas 
Chrisman (1999) emphasized, it is important to recognize that GIS software and data 
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do not pre-determine the results. These resources can be put together in many ways 
for different purposes, and even the simplest GIS operations may permit the creation 
of many different products. This observation suggests that there are many 
possibilities for resisting dominant practices. For example, in a recent study on 
women’s daily mobility and access to urban opportunities in Columbus, Ohio, I 
collected and used original data of individuals instead of relying on secondary area-
based data. I developed dedicated GIS algorithms that are not readily available in 
GIS packages based on the specific research questions I sought to answer (Kwan, 
1999a,b). The results were not primarily in the form of maps in the conventional 
cartographic sense. To a certain extent, tactics like these enable a GIS 
user/researcher to resist or subvert dominant GIS practices (albeit still within the 
constraints a particular GIS may impose; see also Pavlovskaya, this issue). 
 
Based on the critical potential of the GIS user/researcher, I argue that we need a 
more diverse and nuanced reading of the complex relationships among GIS 
technology, data, social and political institutions, application contexts, and the 
agency of the actors involved. Such a nuanced critical reflection on GIS would open 
up many new, and perhaps more fruitful, theoretical and substantive questions about 
GIS technology and its critical potential for feminist geographic research. For 
example, how do users’ gender and cultural identities interact with their GIS 
practices? How do their predispositions and subjectivities interact with the meaning 
and development of their GIS practices and productions?  
 
Women and GIS in Feminist Perspectives  
 
One limitation of the critical discourse on GIS in the 1990s is its failure to engage 
more deeply with feminist perspectives that bear significantly upon issues pertinent 
to GIS as a technology or geographical method. This, however, is not to deny that 
feminist works were drawn upon in the critical discourse (e.g. Aitken and Michel 
1995; Roberts and Schein 1995; Sheppard, 1995), but to alert that analyses of the 
interaction between GIS and feminism have been incomplete. It is now important to 
recover the full thrust of feminist critiques of science and reflect upon the meaning 
of feminist research that uses GIS.  
 
My argument here can be illustrated by looking at how some of the most influential 
feminist works were used in the critical discourse. For example, Donna Haraway 
(1991) and Liz Bondi and Mona Domosh (1992) were drawn upon to criticize GIS 
for the objectifying way of knowing and the transcendent vision - or the “god’s eye 
view” - it enables (e.g. Goss, 1995; Lake, 1993). But as Haraway’s (1991, p.192) 
proposition about the possibility for feminists to appropriate such “vision” and to 
subvert the views of the master subject was ignored, an important aspect of her 
cyborg manifesto has been lost in the critical discourse (Kwan, 2002b). In a similar 
vein, Nadine Schuurman (2002) cogently argued that John Pickles’s (1993) use of 
Haraway in asserting that GIS imposes new systems of surveillance misses her 
emphasis on women’s participation in science and technology. Schuurman identifies 
women’s engagement with GIS as an important feminist strategy for “writing the 
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cyborg” and warns that failure to do so can adversely impact upon gender equality in 
geography given recent enrolment and employment trends of women geographers 
(Schuurman, 2002; see also Hagger, 2000). 
 
Another form of feminist engagement with GIS is to recover the voices of feminist 
GIS users/researchers who have spoken or can speak from their personal experience 
on these issues. For instance, Carol Hall (1996a, b) was perhaps the first GIS 
user/researcher who explored the link between the masculinist culture of computer 
work and the GIS lab, and the processes through which women’s cultural identity is 
constituted in the dominant technology culture and in turn affects their attitude 
towards GIS technology. Regina Hagger (2000, p.3) talked about the discomfort she 
experienced in the GIS lab, which she described as “the domain of the white, middle 
to upper-class graduate geography students.” Feminist voices like these tell us the 
struggles and life stories of women at various GIS sites but were somehow lost in the 
debate in the past decade or so. They should be recovered and placed at the center of 
the critical discourse. Further, studies conducted by feminist geographers using GIS 
methods provide helpful examples of how GIS may be used in feminist research (e.g. 
Hanson et al. [1997] on the effect of local context on women’s occupational status, 
McLafferty and Tempalski [1995] on women’s reproductive health in New York 
City; see also the discussion in Kwan, 2002b). The importance and relevance of 
these contributions by feminist geographers to the critical discourse should be fully 
acknowledged. 
 
There is thus an urgent need to re-assess the critical discourse on GIS in the 1990s 
from feminist perspectives, to recover the work of women geographers, and to 
examine how feminist perspectives may renew our understanding of GIS technology 
and methods. Given the limited number of studies that have examined GIS 
technology and methods from feminist perspectives to date, there is a whole series of 
questions that needs to be answered. For instance, is GIS an inherently masculinist 
technology or social practice (as Bondi and Domosh [1992] asserted)? How 
particular subjectivities or gendered identities are constituted through routine 
interaction with GIS technology? Do women and men interact with or use GIS 
technology differently? Do they ascribe different meanings or have different 
attitudes towards GIS technology? How do racial or cultural identities mediate the 
interaction between gender and GIS technology? What are the implications of all 
these for feminist pedagogy and how this understanding is relevant to feminist GIS 
practices? How GIS technology may perpetuate gender inequality or occupational 
segregation in the information technology labor market and women’s status in 
geography (Hagger 2000; Schuurman, 2002)?  
 
Feminist Reflexivities and GIS 
 
There has been considerable discussion on reflexivity by feminist geographers in 
recent years (e.g. England 1994; Gibson-Graham, 1994; Gilbert 1994; Moss 1995; 
Nast, 1998; Rose, 1997; Staeheli and Lawson, 1995). Feminist reflexivities attempt 
to problematize the relationships among the research, the researcher and the 
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researched, to acknowledge the partiality and positionality of the knowing subject, 
and to ameliorate the effect of the unequal power relations in academic research. 
Two aspects of reflexivity are particularly important in feminist research using GIS 
methods: (a) reflexivities with respect to the relationship among the research project, 
the researcher and the researched; and (b) reflexivities with respect to the creation, 
use and interpretation of the visual representations of GIS productions. 
 
As conventional GIS methods often involve the use of secondary data that introduce 
considerable observational distance between the researcher and the researched, Sara 
McLafferty’s (1995, p.438) remark that any sense of our connectedness with 
research subjects in these situations is false should be taken seriously. In addition, 
Dianne Rocheleau (1995) also warned that the ignorance of women’s lived 
experiences is difficult to avoid when the disembodied vision of GIS/remote sensing 
becomes the privileged means of knowledge production. Feminist geographers who 
intend to use GIS in research therefore should pay special effort to deal with the 
difficulty of the detached and disembodied mode of knowing characteristic of 
conventional GIS practices. A possible reflexivity tactic is to complement secondary, 
quantitative GIS data with contextualized, qualitative information collected through 
ethnographic methods (see Pavlovskaya, this issue). But no matter what kind of data 
are used, it is important to “locate ourselves in our work and to reflect on how our 
location influences the questions we ask, how we conduct our research, and how we 
write our research” (England, 1994, p. 87). Feminist geographers using GIS methods 
need to be sensitive to the impact of GIS research on the lives of marginalized 
groups, to the power relations in the research process, and to the relevance and value 
of the knowledge produced to the researched.  
 
Another aspect of reflexivity important to feminist GIS practices pertains to the 
creation, use and interpretation of the visual representations of GIS productions. As 
GIS users/researchers, feminist geographers need to reflect on how they create visual 
representations, what meanings do they intend to convey through these 
representations, and how these representations will be viewed and understood by the 
viewers in specific contexts. Gillian Rose’s (2001, p.16) tenets for critical visual 
methodologies are particularly relevant in this context. She identified three sites 
which I think can be the focus for practicing feminist reflexivities when using GIS 
methods. First, there is the site(s) of production where we need to reflect on our own 
meaning-making tactics. Why certain GIS techniques are used? What kinds of truth 
does the representation claim? Second, there is the site(s) of the image itself. What 
knowledges are excluded from our GIS-produced visual representations? Do our 
particular GIS representations disempower their subjects. Third, there is the site(s) 
where the image is seen by various audiences. Whose views are not being 
acknowledged in our GIS representations? How to counter the tendency of our visual 
representations in producing the objectifying male gaze through subversive 
practices? Do our representations encourage alternative ways of looking (i.e. 
different spectator positions) and the production of alternative subjectivities other 
than that of the master subject? To what extent viewers can contend and renegotiate 
these meanings in a particular context? 
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Toward Feminist GIS Practices  
 
Feminist geographers need to revisit the critical discourse on GIS in the past decade 
with respect to its implications for feminist geographic research and its potential 
impact on women’s status in geography. The confrontational polemics that 
characterized much of the critical discourse do not seem to have effectively 
challenged or, more precisely, changed dominant GIS practices in geography to date. 
Recent critical GIS research has made considerable progress in going beyond the 
unproductive antagonism of the earlier phase of critiques and in providing a more 
nuanced reading of the complex relationships between GIS and society. But insights 
from this research have yet to bear significantly upon our understanding of the role 
of GIS in feminist and critical geographies. 
 
New ways of thinking about GIS that can help open up new discursive spaces and 
inform feminist GIS practices are now sorely needed. It is important for feminist 
geographers to participate in the development of subversive strategies that disrupt the 
dualist understanding of geographical methods and destabilize dominant and/or 
masculinist GIS practices. I have described “feminist visualization” as a subversive 
practice elsewhere (Kwan, 2002b) based on the notion of “recorporealized vision” 
(Haraway, 1991; Nash, 1996; Nast and Kobayashi, 1996). Other tactics may include 
decentering conventional GIS methods through combining them with other methods 
so as to allow the incorporation of contextualized qualitative information; and 
deciding whether and how GIS methods and data should be used in a particular study 
based on the research questions instead of letting the technology and existing data 
determine what to study. The most important of all perhaps is to realize our 
potentialities as feminist GIS users/researchers in “performing the cyborg” and 
engaging in creative re-imagining of GIS practices congenial to feminist 
epistemologies and politics (Gregson and Rose, 2000; Pratt, 2000).  
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NOTES  
 
[1]  See, for example, Stuart Aitken (2002), Sarah Elwood (2002), Rina Ghose 
(2001), Trevor Harris and Daniel Weiner (1998), Peter Kyem (1999), Renee Sieber 
(2000), and Daniel Weiner and Harris (2002). These recent contributions have 
addressed critical GIS issues in ways that transcend the binarized polemics of the 
earlier period. These issues include the simultaneous empowering and marginalizing 
effect of GIS, representations of multiple realities and local knowledges, and the 
scale of power-knowledge.  
 
[2]  The lack of attention to the role of GIS in critical geographies at large is still 
apparent in recent years. The frequent use of the “metaphor of war” in geographical 
discourse seems to have perpetuated and exacerbated unproductive antagonism 
instead of leading to concrete actions that attempt to change GIS technology or 
practices (as elucidated by Schuurman and Pratt in this issue). 
 
[3] This is so despite the progress in critical GIS research in recent years - perhaps 
because of the focus of this literature on GIS technology and its interaction with 
society, instead of on GIS as a method and its relationship with critical geographies 
(although all these areas share many common concerns). 
 
[4] A significant development in recent years is the work by feminist geographers 
on qualitative GIS that attempts to incorporate women’s knowledges and views into 
GIS (e.g. Ismail, 1999). Their work suggests that there are alternative ways for 
understanding GIS methods and its role in geographical research. 
 
[5]  There are several non-GIS-based examples of this kind of visual narrative. These 
include Derek Gregory’s (1994, pp.251-252) rendering of the daily path of a docker 
in late nineteenth-century Stockholm using photographs and word-pictures; Matt 
Hannah’s (1997) time-geographic diagrams of the life-path of a prisoner in the 
panopticon; and Paul Rollinson’s (1998) graphical representation of the typical daily 
path of homeless men in Kansas City. These examples also suggest that GIS can be 
used to implement a poststructuralist/feminist time-geographic perspective (see my 
discussion in Kwan [2000c]). 
 
[6]  Recent writing on public participation GIS (PPGIS) and the social construction 
of GIS provides a much more nuanced understanding of the complex relationships 
between GIS and “society” (e.g. Craig et al., 2002; Elwood and Leitner, 1998; 
Ghose, 2001; Harris and Weiner, 1998; Masucci, 1999; Sheppard et al., 1999; 
Sieber, 2000). 
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