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In a desire to create a space of dialogue for scholars working at the interface of Geography and Science and Technology Studies we arranged a special paper session at the Annual International Conference of the Royal Geographical Society (with the Institute of British Geographers) in London. The session was entitled ‘Spatial Technologies/Technological Spaces’ and was held at the end of August 2005. It is interesting to quote here from our original call for papers, 

It is our intention that this session will contribute to the beginning of the complex and difficult task involved in a systematic analysis of the connections between geography and technology, such that the conceptual and methodological thresholds of this engagement can themselves be mapped. 

This vision of the project is important not because it indicates what we have been able to achieve in this Special Issue, but because it reveals some of the things that this collection of papers does not (and perhaps never could) accomplish.

The response to our session immediately indicated that our desire to provide a ‘systematic analysis of the connections between geography and technology’ was an impossible task. Our call for papers met with a large response (our session eventually included twelve presentations, as well as an extended discussion session subsequently published in Area; see Whitehead, Doel, Painter and Pickles 2006), and was characterised by a diverse sense of what the technological within geography could be. The proposals we received included, the perhaps expected, concerns with GIS, technological infrastructure, embedded surveillance systems, and environmental monitoring; but it also embraced aspects of film geographies, extra-sensory perception, and accounts of the map as an historical technology.

This response indicated not only the immense interest in the emergence, presence and import of technology throughout a range of geographic sub-disciplines, but also the varied manner in which these issues have been conceptualised and researched. Drawing on an array of critically informed ideas from within and beyond geography, contributions to the conference sessions discussed the role of technology as an ideological medium, as a collaborator in the emergence of new spaces and modes of spatiality, and as an actant within, and symbol of, a trialecticism that transforms the constitution of the social, the natural and, of course, the technological. Such accounts exceeded taxonomic efforts based on substantive content or theoretical framing, and pushed us, as convenors, to think carefully through the forms of relationality that existed between them.

Listening to the presentations that constituted ‘Spatial Technologies/Technological Spaces’, we also become aware of another aspect of our original intention for the session that had been unfulfilled. While our call for papers had expressed an explicit concern with the methodologies that had characterised geographical studies of technology, there was little concerted reflection in any of the presentations (including our own) of the methodological implications of exploring the geographies of technology and the new technologies deployed by geographers. It appeared that while the study of technology within geography was becoming an increasingly central disciplinary concern, there was a danger that the key methodological implications of a more technologically infused geography were not being explicitly discussed. Were there an emergent set of ‘new’ data collection and analysis techniques associated with such a technologically infused geography or, as Davies and Dwyer (2007) have suggested elsewhere, are we using the expected suite of methods—interviews, focus groups, observation and so on— but are conceiving of and deploying them differently?

Ultimately, our desire to generate an open space of dialogue for those concerned with the geographies of technology, and the technologies of geography, led to the formation of a crowded, and at times confusing place. As we have brought this special collection together (and some of the original participants in our initial conference sessions have left the project and others have joined), however, our sense of crowded confusion has given way to an ethos of anticipation generated by the realisation that although this Special Issue does not represent the systematic mapping exercise that we had originally planned, it does, as we go on to discuss below, reveal some of the significant epistemological and methodological challenges that a geographically informed problematisation of technology presents to the social sciences.

Geographies of technology in context

We begin our discussion of geography and technology with the acknowledgement that the latter term has long been recognised as comprising much more than a set of tools ready and waiting deployment. As numerous authors, from Marx to Baudrillard, Heidegger to Foucault, have demonstrated, the role of technology is crucial in apprehending how landscapes are territorialised, how different modes of power operate, how nations are built and brought down, how economies are constituted and transformed, how social and individualised identities are performed, how various forms of knowledge are apprehended, assessed and disseminated, how bodies are disciplined and punished, and how moralities are transposed into ethical projects. The critical literature on technology is both broad and deep. And, geographers have not been slow to contribute.

Indeed, the crucial thing to notice about the contribution of geographers to the study of technology is that far from being a recent phenomenon it has actually been a characteristic of geography throughout much of its disciplinary history (see, for example Adams 2007). For the regional geographers of the early twentieth century, technology was part and parcel of an ensemble of people, things and processes that rendered landscape inhabitable (Fleure 1919). While there is some credence to the charge that spatial scientists fetishise their own technologies in the production of knowledge (see Gould 1979), their analyses of networks and nodes, flow and density help to reveal the saturation of technology throughout every aspect of society regardless of their ‘level’ of development (Morrill 1970).

Marxist geographers have done much to interrogate the ‘place’ of technology in an abstract sense, but also, of course, the profound, material transformations of bodies, objects and landscapes that technology has enabled, as well as the political and emotive import of these. Within a Marxist understanding of society, labour power must combine with the means of labour, such as tools and machinery, in order for the forces of production to drive an economy forward. In the process, landscapes are designed such that materials can be extracted, buildings and transport systems erected, and populations housed; within a capitalist economy, the continual creative destruction of such landscapes ensures that profits can be generated anew from each subsequent round of investment and disinvestment.

Geographic analyses of this particular dialectic have done much to illuminate not only the capitalist imperatives behind landscape transformation (Mitchell 2003), but also the faciliatory role of the central and local state (Swyngedouw 2004) and, importantly, the resultant disenfranchisement and loss of a sense of place that accrues (Harvey 1996). Technology, then, can be conceived of as an enabler for particular forms of production to occur, but also as an end product of the manufacturing process itself (for tools must be designed and crafted, alongside those technologies that inhabit a consumer society); it is also, however, a mediator between the economic and the cultural realms. This is because technology as a means of labour allows for the production of exchange value, and hence profit, but, whether incarnate as ‘complex tools’, such as pen and paper, or ‘simple machines’, such as computer hard- and software, can accrue cultural value, such that its particular aesthetics arouse, even when experienced in quotidian times and places, sentiment, pleasure or, more often, boredom and even dread (Lee 2006). In this sense, technology plays a key role in the production of emotive, as well as imaginative, geographies.

Such a mediatory role becomes even more significant when considering the commodification of those technologies produced through the manufacturing process, wherein it is the cultural value of the car, the phone, the ipod, the spectacles, the fridge and so on that allows for functionally equivalent products to ‘sell’ and, perhaps, become iconic features of the home, the street and the workplace (Goss 2006). Importantly for geographers, such technologies allow for the commodification in turn of particular kinds of spaces and their associated timeframes, such as those produced by the acts of transporting goods, providing services, travelling distances and so on (Kirsch 1995). While much has been made of the notion of a ‘shrinking’ world, as successive (mostly transport and telecommunications) technologies allow for the ‘triumph’ of time over space (Castells 1996; Harvey 1989a), more nuanced work on the disjunctures produced by the rubbing together of distanciated and intimate spaces, accelerated and slowed times, has done much to illuminate the differential and contingent work accomplished by these technologies (Glennie and Thrift 2002).

For poststructural geographers, many of the terms noted above—ensemble, network, flow, saturation, value, aesthetics, mediation, emotion, imagination—have retained their analytic purchase with regard to technology, albeit in a form that decries any lingering trace of essentialised identities or explanatory certainty (Dixon and Jones 2003). The poststructuralist geographer is thus more likely to ask how, or within what context, technologies emerge rather than why (see, for example, Harvey and Chrisman 2004, on the rhizomatic emergence of GIS). Such analyses have taken on board the de-centring strategies of Derrida and Deleuze, such that technology has been afforded a particular form of agency that stands in contrast with Marxist appreciations of the human body in action (Harvey 1989b). And, explorations of the more-than-human lifeworld, inhabited as much by machines as bodies and bodies as machines, as well as a pantheon of ‘natural’ and ‘artificial’ phylum and species, have become part and parcel of poststructural narratives of place and space (see Whatmore 2006).

Key themes of the collection

Although the papers presented here cannot be easily reconciled to one set of epistemological approaches to, or ontological beliefs concerning, geographies and technologies, we believe that they are united by three broad themes: dialectical landscapes and environments; technological aesthetics; and questions of design.

Dialectical landscapes and environments

Much has already been written within Marxist scholarship on the role of technology within the dialectical relationships between people, landscapes and environment. Marxist geographers have, for example, revealed the role of various tools and technologies (ranging from agricultural machinery to hydrological engineering) in the material transformation of the material landscape and associated environmental resources (e.g. Chapman 2007). The dialectical aspect of this work has sought to reveal how the technological transformation of landscapes and environmental resources plays an active role in the transformation of those socio-economic and political communities that wield the technologies in the first place. And yet, relatively little attention (at least when compared to allied work in Science and Technology Studies) has been given the role of technology within the constitutive dynamics of this dialectic. Within this Special Issue a series of attempts have been made to explore the role of such different technologies, revealing not only the material relationships that connect technologies with questions of landscape and environment, but also the constitutive role of technologically supported discourses, and discourses of technology, in changing socio-environmental relations. What is more, there is an appreciation of how not only the form and function of the technologies themselves, but also their place within the social imaginary, are transformed through this process.

In this Special Issue Caprotti and Kaïka address the pivotal role of the technologies of film-making and exhibition in the landscape reclamation projects of Mussolini, whereby the Pontine Marshes, alongside their resident and future inhabitants, were to be ‘tamed,’ or made fit to exist within a Fascist state. The earth-transforming techniques required for this project were filmed at length by the nationalised Italian film industry, such that audiences across the country could appreciate how a Fascist administration was not only able to solve the problem of a sterile landscape, but to actively build a nation from the roots up. Their work demonstrates how power is considered within this context to operate through discourse, and to be complicit with the production of specific forms of knowledge that not only claim to provide insight into how the world works, but which are also deployed in the active management of that world. Key to this process is the emergence of a specialised cadre of experts, such as scientists and educators, who draw on these bodies of knowledge to further enhance their own status by ensuring the diffusion of particular ideas and concepts through society. Importantly, this legitimacy ensues not from their ‘personal’ character, but from the positions they hold within an institutional framework, as well as within a given set of social relations. A discourse, then, is not something that is simply produced and received by people; rather, it is tied into a discursive site, such as a cinema, school, church, office, and so on, where information is actively collected through various technological devices, reworked as knowledge through more forms of technology, and then disseminated to target audiences via a new host of techniques and equipment.

If Caprotti and Kaïka reveal the crucial role of film and exhibition-based technologies within the intertwined processes of landscape visualisation and transformation, Whitehead explores the role of technological discourses (and attendant mythologies) within the reconstitution of socio-environmental relations. Through a study of clean air exhibitions in the late nineteenth and early twentieth century, Whitehead explores the elaborate techniques of presentation that surrounded the promotion of smokeless domestic technologies. While exploring the role of technological discourses and myths in the promotion of new technologies, Whitehead reveals a complex environmental dialectic between technologies, users and the environment. Through Whitehead’s account of the operational context of context of clean air exhibitions we can discern the importance of technologies in changing the material relations between the domestic home and the urban atmosphere. At the same time, however, Whitehead also exposes the role of technological discourses of environmental care and responsibility within the re-inscribing of key gender relations within the home sphere.
Aesthetics: the emotive work of technologies

Aesthetics, as traditionally conceived, is an ostensibly corporeal topic on three fronts, in that it involves a cognitively focused appraisal of the human body’s sensory apprehension of the word and the emotive registers that both drive and are generated through this. For many social theorists, technology is of interest insofar as it disrupts and disturbs this tri-fold process. Technology has been viewed, for example, as a series of techniques that allow for new models of vision, sound and touch, and hence new subjectivities, to emerge (Crary 1990), as an appendage that augments and redefines the body’s sensory boundaries (Laughlin 1997), as a promise of liberation from the finite confines of the naturally evolved body (Vita-More 2007), as a pitiless, invasive series of procedures that undermine an essentially human epistemology (Virilio 2003), and as a creative rival to both God and Man (Kac 2003). And, such work has certainly done much to illuminate the capacity of technology for trans-forming and re-ordering the meat, bones, nerves, synapses and so on not only of individual human bodies, but all manner of corporealities.

In this issue, Kwan illustrate how GIS, usually rendered as a suspect form of surveillance (Pickles 1995) can also work to make visible the geopolitical significance of bodily aesthetics and, moreover, through its own aesthetic devices, to allow for an empathetic mode of understanding of these bodies to emerge. She presents a timely analysis of some of the everyday consequences of a popular, binary mode of geopolitical thinking in the USA post-9/11, wherein an enemy/ally, them/us dichotomy was inscribed on to the bodies of those who ‘looked’ Muslim and those who did not. Kwan’s paper highlights not only the manner in which bodily aesthetics all to often become the lynchpin for aggressive, nation-building exercises, but also how GIS can expose and remedy such a state of affairs. Her deployment of GIS, a series of techniques and underpinning modes of translation that have generated criticism from a number of geographers, is geared towards a narrative expose of the fear and oppression felt by one Muslim woman in Ohio. In this context, the video clips and 2D imagery that help animate this personalised GIS are themselves aesthetically designed to elicit empathy in the reader. That is, their presence—their particular form and content— is intended to fulfil an emotive lack that Kwan associates with the bodily technique of scholarly reading. These images are awarded a power to ‘connect’ the subject, author and reader of the paper across what is otherwise a logo-driven relationship.

Within poststructural analysis, however, aesthetics are rethought in a determinedly non-humanist manner, such that the corporealities it engages are no longer mind-in-body subjects who utilise technologies to connect with each other, but inherently plastic, topologically diffuse, multiply constituted assemblages that undermine any easy demarcation between the organic and the machinic, the body and the bios, the human and the animal. For Massumi (2002), for example, sensory data are more appropriately recast as ‘biograms,’ that is, as event-perceptions that combine senses and affects, tenses and durations. Importantly for critical analyses of space, biograms presuppose what he calls a ‘synaesthetic space of variation’ (p. 187) that, thanks to the potential for transformation inherent in the constitution of these assemblages, exceeds any attempt at location or positionality. Rather, these event-perceptions, while all inhabiting a plane of immanence, can be distinguished from each other by their overcodings, or potential speeds on the curving surface of time. 

In this issue, Dixon’s commentary on the works produced under the banner of a critical BioArt partakes of such an approach to bodies, not only in its choice of subject—that is, the ‘partial lives’ (Zurr and Catts 2006) produced within the hybridised space of the laboratory/art gallery—but also in its sustained effort to find a conceptual and emotive bridge between these monstrous forms and their interlocutors. These malformed and ir-resolute figures provide a litmus test for our willingness to recognise the existence of that which lies outside of ready understanding, as well the manner in which the struggle to accommodate such a figure disturbs our imaginings of our own place in the world. For Dixon, the fear and anxiety, pleasure and anticipation, critical BioArt invokes is both art and portent, exposing a way of life that has but the semblance of order, while directing us to a future that exceeds prediction.

Designing spaces, designing lives

Geographers have long been interested in the design and artifice of landscape, as well as their affective power. Recently, attention has been drawn to the manner in which technology allows for the construction of various ‘soft’ topographies, created through the overlay of programmed technologies in urban and rural, industrial and domestic, spaces (e.g. Dodge and Kitchen 2005; Graham 2005; Shields 2006). There is, Thrift (2004) argues, a depth to such landscapes that belies the actant role of various technologies in the ‘automatic’ maintenance of everyday activities through the relatively simple spatial arrangements of repetition and juxtaposition. This literature certainly provides valuable insight into the assembly of such landscapes but, as Laurier and Philo (1999) note, can often lose sight of the differential constraints and capabilities associated with various actants as they become embroiled in these social/technological ensembles.

By blending her analysis of ICT with literature on governance, Mitchell in this issue is able to draw out some of these issues as they relate to local state in Auckland. She notes the often ‘hidden’ character of ICT, quite literally so in the case of cables placed in trenches that are then kept secret for sensitive commercial reasons, but goes on to use this as an entry point into a discussion of the pressures placed upon local government to fill the material and perceived ‘void,’ not only in regard to keeping residents up to date and connected through their websites, but in wrestling with various providers for adequate coverage in the wake of neo-liberal reforms of the telecommunications industry and central-state legislation on the same. 
Whereas Mitchell addresses what might be termed, after Deleuze, the ‘conscious apperceptions’ of such soft topologies, Watts presents us with a world of dimly felt infinitely minute elements. These microperceptions are the stuff from which a host of quotidian activities, such as train travelling, are carried out and experienced. Methodologically, this requires a critical appraisal of: (1) the reliance of language itself upon similarities and categories, and (2) the sheer impossibility of accounting for the ever-growing infinity of differentiations that are continuously unfolding. What Watts provides us with is a narrative that dwells on movement and force: rather than structured, whole objects (the human, the subject, what have you), there are continuously interconnecting multitudes of partial objects affecting and being affected by other partial objects, constituting—if only for a moment—assemblages that allow for a design to emerge.

The question of method in geography and technology study

We want to conclude this introduction by returning to one of the questions that informed this project at its inception, but which gets routinely ignored: what are the methodological implications of a critical geography of technological study? While we do not seek to propose a theory of method for geography and technological studies here, we argue that it is important to reflect upon the methodological implications of the research trajectories that have been established by this collection of papers if only to ensure that methods become a more explicit component of debate within geographical analyses of technology. We explore these methodological questions from three perspectives: (1) the theories of method that are currently informing contemporary studies of the geographies of the technological; (2) the specific research strategies that need to be deployed in order to critically engage with the technological planes of existence; and (3) the research skills and competences that new technological ontologies appear to require of researchers interested in their socio-ecological contours.

In relation to the first perspective, there is, we believe, a danger within contemporary analyses of the geographies of technology to assume, as geographers increasingly deploy the conceptual lexicons of Science and Technology Studies, the History of Science, and Sociology of Scientific knowledge, that the geographical study of technology is about the search for a new epistemological framework for understanding the nature of geographical knowledge. Looking more closely at the styles of analysis that are utilised within geography and technology studies, however, it becomes clear that this trans-disciplinary space is characterised more by a search for method than theory. This search for method is predicated on two critical factors. First, is the issue of how, if we believe that technology plays an active role in the formation of the realities we are routinely presented with, can the diverse objects of the technological realm be discerned and incorporated within the geographical stories we tell? While it is, of course, possible to analyse technologies through fairly conventional qualitative accounts of those who use and can describe them, including oneself, Science and Technology Studies has revealed the varied methods in and through which the often-marginalised affects of the technological can be discerned and studied. These methods range from analysing the discursive traces left by technological events and devices (Latour 1998 [1984]), deep ethnographic studies of scientific practices and mores, and the eclectic study of the maps, diagrams, meetings and financial calculations that surround key technological projects (Latour 2002 [1993]).

Second, the search for method in geography and technology studies has also been driven by the visions of ontological complexity that critical studies of technology generate. Embracing the varied roles and agencies of technology within the worlds we inhabit requires us to acknowledge the messy ambiguities of our own existence (including, for example, a decreasing certainty over where the human and non-human worlds begin and end, the nature of human reason, and even the problematic constitution of the ‘social’). It is precisely in this context that John Law (2004) asserts the need to develop new methodological frameworks which, rather than privileging precision and rigour, enable us to explore the ephemeral and uncertain nature of our hybrid and contingent realities. Ultimately, it is this search for a new methodology of the technological that has led Bruno Latour to reject the association between his body of work and a (Actor-Network) Theory, and to suggest that his work be viewed as a set of tools and practices for exploring the traces created by work-nets of various kinds (Latour 2006).

Shifting to a second perspective here, we want to briefly consider the implications of these methodological insights for the organisation and practice of geography and technology studies. Even if the most important impact of the study of the technological on contemporary geographical research is methodological, it can be dispiriting to realise that there is not, nor ever could be, a neat research toolkit or collection of carefully proportioned mixed-methods associated with this tradition. Instead the methodological insights of technology studies for geography should be interpreted more as a research posture than rulebook. This research posture asserts that in the tracing of socio-technological worlds nothing should be pre-emptively ruled out of the realms of analysis: to return to Latour everything is data (2006: 133). Of course, if everything is potentially relevant data the methodological question becomes one of, ‘where does technological research begin?’ At one level, a perfectly legitimate answer to this can be, ‘anywhere’ (in relation to this Special Issue, for example, it could be the start of a train journey, the opening of an exhibition, or even Ground Zero on 11 September 2001).

While studies of geography and technology can conceivably start anywhere and be about anything, Law (1992) does suggest a series of analytical assessments through which technological research can be framed. He calls these analytical assessments ‘puntualisation,’ and they involve analysing socio-technological ensembles for their: longevity, in the sense that ideas and actions are inscribed in various texts, such as film prints, books and memoirs, as well as various types of apparatus, such as cameras, editing suites and exhibit displays and, of course, bodies; mobility, whereby the means through which these circulate through space, thus maintaining or even disrupting the ordering of the ensemble at a distance; and their function as a centre of calculation, whereby the effectivity of particular ideas, techniques and processes are monitored through audience surveys, profit measures and so on. What is interesting from a geographical perspective about Law’s puntualisations is that the assessment of both mobility and centres of calculation asserts the inherently geographical nature of technological action, either in relation to the formation of relational connectivity (through an ability of technologies to move through space), or on the basis of the obligatory points of geographical passage and calculation through which technologies are calibrated and controlled.

Third, and finally, it is crucial to consider what these methodological challenges mean for those interested in studying the entanglements of geography and technology. It is clear that the radical openness of when and where it is possible to study the geographical affects of technology suggested by Science and Technology Studies means that researchers must cultivate sensibilities towards the subtle and often overlooked role of the technological in everyday life. However, this methodological attentiveness to the technological is being made ever more difficult as an increasing number of technologies, while informing our everyday practices and shaping our cognitive capacities, are slipping into an expanded unconscious realm of operation. Beyond the unconscious technological infrastructures that increasingly surround us, it is clear that other forms of technological change outlined in this Special Issue are also making enhanced technological sensibilities difficult to maintain. With increasingly opaque code shaping and delimiting the virtual realities and opportunities to be found in cyber space, and the operations of bioscience increasingly re-defining the realms of nature and humanity at the nano-scale, it is becoming increasingly difficult for geographers to see, let alone understand, the socio-technological networks they seek to chart.

It is in this context that one of the key methodological implications of geography and technology studies in the future will be a commitment by geographers to be re-skilled in the inner working of ever more specialist technological communities. This re-training process may itself require a methodological commitment to a more in-depth and long-term immersion in the technological fields that geographers choose to study. Moreover, it would require an attentiveness toward the ethical, regulatory and political contexts within which such communities operate, from animal welfare boards in the biological sciences to production specifications in engineering, and from printing classes to media workshops.

There is the danger here, of course, that geographers, who already have a long tradition of mixed methods training, will simply ‘add on’ the toolkits associated with particular technological realms, such that they are then able to bring their analytic gaze to bear on objects and practices that are otherwise ‘hidden.’ In the traditional view mixing, say, qualitative and quantitative data collection strategies allows for ‘triangulation’ to occur, such that the researcher acquires greater confidence in the accuracy of their observations and conclusions. We would urge, however, that the acquisition of new skills and competencies is accompanied by a critical awareness of the incompatibilities, awkward silences and ontological ambiguities that emerge when such specialised methods of data collection and analysis are placed alongside each other. Indeed, we would go further and suggest that such incompatibilities are future objects of interest in and of themselves.
References

Adams, P. (2007) Introduction to ‘Technological Change’ [Special Issue], Ethics, Place and Environment 10(1): 1–6.

Castells, M. (1996) The Rise of the Network Society. Oxford: Blackwell.

Chapman, P. (2007) Jungle Capitalists: A Story of Globalization, Greed and Revolution. London: Canongate.

Crary, J. (1990) Techniques of the Observer: On Vision and Modernity in the Nineteenth Century. Cambridge, MA: MIT Press.

Davies, G. and Dwyer, C. (2007) Qualitative methods: are you enchanted or are you alienated?, Progress in Human Geography 31: 257–266.

Dixon, D.P. and Jones, III, J.P. (2003) Poststructuralism, in Duncan, J., Johnson, N. and Schein, R. (eds) A Companion to Cultural Geography. Oxford: Blackwell, pp. 79–107.

Dodge, M. and Kitchin, R. (2005) Code and the transduction of space, Annals of the Association of American Geographers 95: 162–180.

Fleure, H.J. (1919) Human region, Scottish Geographical Magazine 35: 94–105.

Glennie, P. and Thrift, N. (2002) The spaces of clock times, in Joyce, P. (ed.) The Question of the Social. New Bearings in History and the Social Sciences. London: Routledge, pp. 151–174.

Goss, J. (2006) Geographies of consumption: the work of consumption, Progress in Human Geography 30: 237–249.

Gould, P. (1979) Geography 1957–1977: the Augean period, Annals of the Association of American Geographers 69: 139–150.

Graham, S. (2005) Software-sorted geographies, Progress in Human Geography 29: 562–580.

Harvey, D. (1996) Justice, Nature and the Geography of Difference. Oxford: Blackwell.

Harvey, D. (1989a) The Condition of Postmodernity: An Enquiry into the Origins of Cultural Change. Oxford: Blackwell.

Harvey, D. (1989b) The body as accumulation strategy, Environment and Planning D: Society and Space 16: 401–424.

Harvey, F.J. and Chrisman, N.R. (2004) The imbrication of technology and geography: the social construction of Geographic Information Systems, in Brunn, S.D., Cutter, S.L. and Harrington, Jr, J.W. (eds) Technoearth: Geography and Technology. Dordrecht: Kluwer, pp. 65–80.

Kac, E. (2003) The Eighth Day: The Transgenetic Art of Eduardo Kac. Tempe: Arizona State University.

Kirsch, S. (1995) The incredible shrinking world? Technology and the production of space, Environment and Planning D: Society and Space 13: 529–556.

Latour, B. (2006) Reassembling the Social: An Introduction to Actor-Network-Theory. Oxford: Oxford University Press.

Latour, B. (2002 [1993]) Aramis or The Love of Technology, trans. Porter, C. London: Harvard University Press.

Latour, B. (1998 [1984]) The Pasteurization of France, trans. Sheridan, A. and Law, J. London: Harvard University Press.

Laughlin, C. (1997) The evolution of cyborg consciousness, Anthropology of Consciousness 8: 144–159.

Laurier, E. and Philo, C. (1999) X-morphising: review essay of Bruno Latour’s Aramis, or the Love of Technology, Environment and Planning A 31: 1047–1071.

Law, J. (1992) Notes on the theory of the actor network: order, strategy and heterogeneity, Systems Practice 5: 379–393.

Law, J. (2004) After Method: Mess in Social Science Research. London: Routledge.

Lee, R. (2006) The ordinary economy: tangled up in values and geography?, Transactions of the Institute of British Geographers 31: 413–432.

Massumi, B. (2002) Parables for the Virtual: Movement, Affect, Sensation. Chapel Hill, NC: Duke University Press.

Mitchell, D. (2003) California living, California dying: dead labor and the political economy of landscape, in Anderson, K., Pile, S. and Thrift, N. (eds) Handbook of Cultural Geography. London: Sage, pp. 233–248.

Morrill, R.L. (1970) The Spatial Organization of Society. Belmont, CA: Wadsworth.

Pickles, J. (ed.) (1995) Ground Truth: The Social Implications of Geographic Information Systems. New York: Guilford.

Shields, R. (2006) Flanerie for cyborgs, Theory, Culture and Society 23: 209–220.

Swyngedouw, E. (2004) Social Power and the Urbanization of Water—Flows of Power. Oxford: Oxford University Press.

Thrift, N. (2004) Remembering the technological unconscious by foregrounding knowledges of position, Environment and Planning D: Society and Space 22: 175–190.

Virilio, P. (2003) Art and Fear, trans. Rose, J. New York: Continuum.

Vita-More, N. (2007) Brave Bioart 2: shedding the bio, amassing the nano, and cultivating posthuman life, Technoetic Arts: A Journal of Speculative Research 5: 171–186.

Whatmore, S. (2006) Materialist returns: practising cultural geography in and for a more-than-human world, Cultural Geographies 13: 600–609.

Whitehead, M., Doel, M., Painter, J. and Pickles, J. (2006) A History of Spaces: Cartographic Reason, Mapping and the Geo-Coded World, Area 38: 342–350.

Zurr, I. and Cats, O. (2006) Towards a new class of being: the extended body, Intelligent Agent 6(2), 
http://www.intelligentagent.com/archive/Vol6_No2_transvergence_cattszurr.htm..

