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Boundaries, territory and public controversy: the GM debate re-materialised
In the UK, public debate about the science and applications of plant genetic modification (GM) recently re-surfaced in a conflict between researchers and protesters over a field of experimental wheat crop. Protesters threatened to destroy the crop in a mass action, while researchers and pro-GM campaigners rallied to the defence of this corner of the countryside in a bid to ‘defend science’ itself[footnoteRef:1]. On the day of the proposed action the protesters were kept at a distance from the heavily policed field. In this short essay we consider the spatiality of this debate – its boundaries, territories, transgressions – and explore the significance of this particular controversy for the wider public debate and for geographers’ engagement with knowledge controversies.  [1:  See ‘Anti-GM protesters kept from tearing up wheat crop by police’, The Guardian 27 May 2012:  http://www.guardian.co.uk/environment/2012/may/27/anti-gm-protesters-police-rothamsted?INTCMP=SRCH] 

[bookmark: _GoBack]Boundary work
In science and technology studies (STS), the notion of ‘boundary work’ refers to efforts to demarcate science from non-science, or to police the boundary between what is counted as legitimate or illegitimate knowledge (Gieryn 1983). Such boundaries are constructed between different means of generating knowledge, thus they are largely textual, discursive and philosophical. 
Geographers have also explored how boundaries bring into vision abrupt contours of difference and active processes of othering. As lines drawn on maps, boundaries are the traces of ideological commitments to a particular ontology of difference. With regard to scientific research, boundaries between social spaces (such as the walls of a laboratory) have been recognised as constitutive elements in the legitimation of certain knowledges. In the early development of experimental science, for knowledge to be deemed ‘true’ its production had to be witnessed by trustworthy gentlemen. Thus to produce authoritative knowledge, the boundaries of experimental space had to be impermeable to the untrustworthy (Shapin 1988).
Genetically modified boundaries
The UK GM debate has been defined by its boundaries: separating reason from unreason, excluding dissenting voices, distinguishing between different spaces and registers of engagement, and marking-off material territories. The rhetorical work of delineating reason and rationality from ideologically-motivated unreason and ‘anti-science’ discourse has been acutely present in recent conversations between Rothamsted Research, Sense about Science and the Take the Flour Back campaign; as it was in similar conversations during the 1990s.The public negotiation of the evidential standards required for the rational governance of GM technology is indicative of a desire to define what counts as ‘sound science’ (e.g. Stirling 2008). It is assumed that a core of value-free scientific knowledge exists which can be delineated and protected from other knowledges which are tainted by ideology. Such an assumption is itself an ideological commitment, obscuring the spatial, cultural, political and ideological situatedness of scientific inquiry. The charge that the anti-GM protesters are ‘anti-science’ because of their perceived transgression from reason into ideology is an ideological defence of science – framed as a homogenous sphere of human activity – and its role in contemporary politics.
The bounded spaces of UK public debate over GM are delineated by abstract framings or definitions of the issue under discussion and delineations of what counts as (scientific) expertise. The technical definition of the debate – focussed specifically on the gene technologies themselves and potential biological or ecological consequences – forecloses outcomes of the debate which might concern the ethical implications of altering living things in these novel ways (Marres 2007), or the level of control private companies should have over farmers and the food supply. The spectre of malign commercial interests has loomed large throughout UK GM debates. In the current context of economic recession, commercial arguments have been re-framed to present biotechnological innovation as a source of otherwise elusive economic growth, beneficent to all. Thus the space for debate is a narrow one and many contributions and voices are deemed illegitimate and irrelevant. Relatedly, changing visions of what scientific expertise entails have performatively brought certain publics into being (Braun and Schultz 2010). While ecologists, sociologists and ethicists have been permitted to enter the debate as experts harbouring privileged knowledge, the knowledge claims made by activists, farmers and food consumers are dismissed and excluded; constructing an imagined homogenous, oppositional public. 
Whilst the public debate around GM is limited both conceptually and in the actors it includes, alternative spaces of engagement between diverse groups and viewpoints can be found within and around formal institutional structures. Instances of social protest both at physical sites and in the blogosphere actively challenge and occasionally succeed in shifting the boundaries around acceptable engagement and performances of citizenship (Doubleday and Wynne 2011; Szerszynski 2005). The Take the Flour Back campaign’s well publicised threat to destroy Rothamsted Research’s field of GM wheat seemingly resulted in such a shift, with an invitation to the protesters to engage in dialogue with the scientists and much online space devoted to broader discussion[footnoteRef:2]. Yet the threat and the response bear the imprints of history. Destructive acts by anti-GM activists around the turn of the century rendered these new threats credible, while the desire to initiate formal dialogue reflects the institutionalisation of such practices as a governmental technology – itself a response in part to perceived failings in early GM policy. [2:  http://www.senseaboutscience.org/pages/rothamsted-appeal.html Sense about Science’s appeal was called ‘Don’t destroy research’ and involved a petition and contributions from prominent scientists.] 

Such spaces for dialogue and engagement have clear discursive boundaries. The only conceivable outcome for the scientists at Rothamsted was that the protesters would come to understand and accept their point of view and therefore withdraw their threat. Other potential futures, such as the alteration or cancellation of the field trail, the greater inclusion of citizen voices in organisational mechanisms ‘upstream’ of the technology development, or a reframing of the organisation’s vision and research priorities, were clearly out of bounds. 
Genetic modification, like nanotechnology, is a deeply geographical project (cf. Anderson et al. 2007). It involves re-scaling the agricultural practice of selection away from processes of breeding and down to the molecular scale. For some parties in the debate, this is a transgression into a sacrosanct territory of life. This re-scaling also sees the ability to generate new knowledge and technologies passing into the hands of with links to private as well as public funding. The privatisation and commercialisation of processes and technologies at the molecular scale is another object of sustained critique. Opponents see this as an unwelcome intrusion of private property rights and market forces into the corporeal flesh of agricultural plants; intrusions which herald a “de/re-territorialization of the vital associations between plants and people” (Whatmore 2002, 92). 
Territories live and die by their boundaries, which in turn are defined by the threat of transgression. In many cases, the boundaries around scientific spaces – such as experimental field sites – have been made impermeable to intruders; not to shore-up the legitimacy of those inside (cf. Shapin 1988), but to protect experimental objects from wilful destruction. The will to destroy is motivated in part by fears about the permeability of these boundaries to environmental contaminants – experimental GM materials ‘escaping’ the bounds of the field laboratory and interfering with surrounding ecosystems. For the researchers, the transgression of the protesters themselves represents not just criminal trespass, but an infringement on the right of science to function concurrently in service of society and out of physical reach of society’s interference (cf. Szerszynski 2005). 
Materialising debate
This particular moment of controversy has been a battle over space. Space to trial modified crops, space for science to flex its muscles of innovation and experimentation, and space for disparate and conflicting voices in public discussions about the future of food systems. Rothamsted’s field in Hertfordshire has taken on the symbolic weight of these contested spaces. It has become a territory delineated and defined by the political strategies of the conflicting parties.
The task for geographers is to reinvigorate the debate about the rhetorical boundaries between different forms of reason with accounts of the materiality of the boundaries which separate the sciences from their various outsides. Material spatialities are constitutive of democratic debate (Pugh et al. 2009), yet social scientific accounts of GM deliberations speak too frequently of a nationally-situated ‘public debate’ which appears to float above the physical spaces where the debate does (or does not) take place. As we have attempted to show here, an approach which focuses on the contours and multiple scales of public debate offers significant analytic potential.
Soja’s (1989) insists on the co-constitution of physical, mental and social space. For example, the act of defending an experimental field as a material technology of scientific innovation is simultaneously articulated with a broader defence both of the autonomy of science in governmental practice and scientific reason in public debate. Thus deliberation and antagonism must be seen as embodied, territorialized, material and involving the negotiation, contestation and occasional transgression of boundaries. Recognising and tracing not just the spatial correlates of these boundaries but the spatial practices by which such deliberation is enacted is a task which geographers could productively embrace. 
Engagement with the materiality of such contemporary debates does nothing to deny their strongly social and political nature. Rather it promotes new understandings of the relationship between the ‘human’ and the ‘natural’, recognising their mutual making and re-making through spatial practices.  
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