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Abstract 
Within the recombinant DNA debate, a formative categorisation of gene technology has 
occurred by which matters of concern must be separated into either those that belong to 
nature or those that belong to society.  With reference to the work of Ulrich Beck and Bruno 
Latour, I trace these separations through the lives of two objects of gene technology: a 
genetically modified bacterium and genetically modified canola.  I argue that the categories, 
institutions and regulatory systems of gene technology that emerge along with these objects, 
are generative of a citizen-subject who, in order to participate in decision-making processes, 
must be able to dissect their concerns and allocate them appropriately either to nature or to 
society but not to both.  Citizens do not neatly separate their concerns in this way and for 
many citizens the citizen-subject generated by gene technology is an alienating one.  As a 
consequence, citizens are encouraged into a sub-politics to which governments must 
respond.  This process of separations, citizen-subject formation and alienation is generative 
of a politics that undermines the legitimacy of gene technology and its institutions. 
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Introduction 
What drives public opposition to gene technology?  This is a question that rightly troubles 
policy makers and scientists.  It is also one that elicits the response that opposition is a result 
of public ignorance of the science, misunderstanding of the issues, or the scaremongering of 
the media and non-government organisations (NGOs).  However, as several recent studies 
have shown, such explanations are an extremely inadequate response to the many and 
varied expressions of public concern about gene technology (Marris et al. 2001; House of 
Lords 2001; Shaw 2002; Grove-White et al. 1997).  Moreover, it has been demonstrated 
repeatedly that more technical knowledge about gene technology does little to diminish the 
concerns people have (Marris et al. 2001; European Commission 1997; International 
Research Association Europe (INRA) 2000; Gaskell, Allum & Stares 2003).  So what are the 
public responding to?   

Brian Wynne (1995; 1996a; 1996b; 2003) has addressed this question by suggesting that the 
public response is quite reasonably grounded in their experience of the technology in all its 
facets: scientific, social, ethical, political, cultural and symbolic.  Wynne has studied public 
responses to a number of technological developments, including gene technology. He 
identifies such things as past institutional failure to control risks, the experience of alienation 
caused by the rapid pace of change, a sense that technologies are forced upon people 
against their will and an awareness that technologies move ahead while governments find it 
hard to keep pace with and regulate the externalities of change.  The public also respond in 
hostile ways to constructions of themselves as ignorant and misguided and they remain 
dissatisfied with responses to their concerns that impose a rational calculative model of risk 
assessment and risk management that ignores the subjective and normative dimensions of 
such practices.  So for Wynne, people’s responses to gene technology are embedded in and 
are framed by their experiences, many of which are negative and disenfranchising.   

In several respects the argument I am making in this paper is in keeping with Wynne’s 
general argument.  However, I want to specifically address a demarcation that is often 
implicit in explanations of public attitudes to gene technology that separates out gene 
technology on the one hand and people’s responses to it on the other, as though they can be 
neatly bounded and set in relation to one another (Shaw 2002; Levidow & Carr 1997; Bauer 
& Gaskell 2002).  The prevalence of this analytical demarcation has prompted me to ask yet 
another question.  How do citizen-subjects emerge within gene technology such that gene 
technology’s crisis of legitimation, treated routinely as externally generated and in society, is 
to some extent produced as part of the technology: along with its objects, its practices, its 
institutions, its regulation, its commercialisation and its other forms of life?  In other words, I 
want to understand the citizen who responds to gene technology as responding to a subject 
that emerges within the categories of gene technology.  I will argue that for many citizens this 
citizen-subject is frequently an alienating one and that this alienation generates a politics that 
is played out in the various controversies that have to date challenged the legitimacy of gene 
technology and its institutions. 

In my efforts to explicate this connection between gene technology, its citizen-subjects and 
the controversy I will draw upon the work of Ulrich Beck (1992; 1999; Beck & Willms 2004) 
and that of Bruno Latour (1993; 2004).  On initial consideration one might think these two 
theorists strange bedfellows.  Beck describes an epochal transition from an old to a new 
modernity while Latour insists that ‘we have never been modern’ (1993).  However, both 
describe a modernity in crisis that is revealed in disputes about science and technology and 
in doing so offer useful conceptualisations for my analysis here. 
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Ulrich Beck (1992) describes a transition in late modernity from industrial society to a risk 
society.  He says that in industrial society the motive force was the distribution of wealth, 
whereas in a risk society the motive force has become the distribution of bads. More 
specifically the bads of a risk society present us with a qualitatively new type of risk, that he 
calls a ‘modernisation risk’.1  By this he means a risk that arises with modernisation as a 
consequence of past human decisions and actions, particularly those made or undertaken for 
the good or benefit of human kind.  Modernisation risks are unlike the natural dangers and 
hazards of the past, such as earthquakes, floods, crop pests, drought, and so on.  They arise 
with the success of modernity.  They depend upon the application of science and technology.  
They are the consequence of progress and of our mastery over nature: such things as 
nuclear radiation, global warming and climate change, ozone depletion, chemical pollution, 
soil degradation, and the list could go on.  In the words of Anthony Giddens (1999, p.5), in 
most industrialised countries we have begun to “worry much less about what nature can do 
to us and much more about what we’ve done to nature”.  So modernisation has reached the 
stage of what Beck calls the “boomerang effect” (1992, pp.37-38). Not only do our successes 
come back to bite us in the form of latent hazards, unforseen when the decisions were first 
made, but the institutions of modernity are also reflexively undermined as their failure to 
predict and control the risks is increasingly unable to be explained away, covered over, and 
the very legitimacy of our modern institutions is called into question. 

Another feature of Beck’s risk society is what he calls ‘sub-politics’ (1992; 1999, pp.91-108).  
Sub-politics takes two forms.  Firstly it manifests as large multinational organisations and 
industries initiate policy and effect change external to nation states. So, for instance, 
multinational companies have the financial and political capacity to broker agreements on 
their own terms, decide the direction of markets, of research and development, and 
governments increasingly find themselves in catch-up mode in their efforts to regulate and 
ensure equity or prevent harm. Another form of sub-politics manifests in the pressure exerted 
by environment groups and other NGOs, by public protest and consumer boycotts. 
Governments begin to drive policy less and manage the fall-out of sub-politics more. Sub-
politics begins to undermine the legitimacy of traditional institutions that nevertheless 
continue to predict and control, assure our safety and conduct business as usual.  
Eventually, traditional institutions begin to appear inadequate for the task they have set 
themselves and the legitimacy of science and government is called into question.  Beck is, 
however, optimistic about this ‘opening up of the political’ (1992, pp. 183-236).  He refers to 
this as ‘reflexive modernisation’ (1992, pp.153-154; 1999, p.109; Beck & Willms 2004, pp. 
29-33), whereby institutional reform becomes not an option but an imperative.  Modernity 
becomes self-aware, reflexive, and attuned to its failures, shortcomings and limits.  In this 
awakening it is compelled to change to become a ‘new modernity’ inclusive of all that had 
been hidden and denied in the old modernity. 

Individuals are also caught-up in this transition to a risk society (Beck 1992, pp.127-137; 
Beck & Willms 2004, pp.62-108).  They must continue to consume, work and make personal 
choices while the reliability of expertise and of government assurances of safety are called 
into question.  And rely on expertise they must since most modernisation risks are beyond 
human senses.  You cannot hear, smell, taste or touch radiation, climate change, ozone 
depletion or genetically modified organisms (GMOs) for that matter.  Science is needed.  It 
becomes our sixth sense that helps us identify the hazards, determine their properties, 
provide the diagnosis and guide us in our remedies.  We become sceptical yet ever more 
dependent upon science and technology: technoscience is implicated in the production of 
hazards and at the same time essential to their identification and control. 
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The crisis of legitimation facing gene technology can be read through the lens of Beck’s risk 
society.  Its objects, GMOs, are tailor-made to be modernisation risks.  They are human 
inventions composed of nature and technique.  They are the outcome of human decisions, 
purposive human design and manufacture, novel, new and patentable.  They are born of and 
depend upon the hands of scientists for their survival and governments find themselves 
grappling with the backlash of a sub-politics that imposes itself as large multinational 
companies make decisions about the direction of gene technology research and 
development and NGOs and the public respond with concern, anxiety and outrage.   

Genetically modified organisms are implicated in matters biological, social, economic, 
political and ethical.  They lie in and between these categories, between the traditional world 
of gentlemanly science, the handshake and peer review, and, the new risk society in which 
industry, and individuals, become active in defining the territories of GMOs and the traditions 
of gentlemanly science breakdown.  The sub-politics of gene technology manifests also in 
the activities of NGOs and publics who perhaps better than anyone recognise the GMO for 
what it is: an entity that is generative of new forms of biological, social, and political life. 

So, Beck’s concepts of reflexive modernisation, sub-politics and the relationship of individual 
citizens to this transition are useful ways to consider the modern politics of gene technology 
but there is something missing from this account.  And this is where Latour’s work is relevant 
because what is missing are the non-humans (Latour 1992).  In my case, the GMOs and 
other non-humans of gene technology.  Beck sees the crisis of modernity primarily as of 
society, as the social consequences of industrialisation, embedded in communication and 
social organisation.  However, for Latour the crisis is both of nature and of society 
simultaneously and arises with the separation of these two ontological domains.  Latour 
(1993; 2004) describes the demise of what he calls the modern constitution which has for so 
long encouraged us to understand the world as divided: nature on the one hand, society on 
the other.   Like Beck, Latour recognises the limits of modernity or the modernist settlement 
as he puts it.  But unlike Beck, who sees these limits as the drivers of a transition from an 
unreflexive modernity to a new reflexive one, Latour says that the limits reveal that we have 
never been modern.  Modernity is an edifice without foundation: a way of ordering the world 
that excludes too much and what we need to do is to get back to our anthropological roots 
(Latour 2003).  We need to recognise that the separations performed by the modern 
constitution, whereby entities are allocated to nature or to society, is an achievement that 
hides the hybridity of the objects we create and the heterogeneity of the actor-networks we 
inhabit. 

From Latour we learn that nature and society never neatly divide and entities never properly 
belong to one or the other pole but always to both.  To illustrate his point Latour cites 
examples of what he calls, after Michelle Serres (1987), “quasi-objects”: entities such as the 
ozone hole, climate change, acid rain, deforestation, frozen embryos, cloned animals, 
genetically modified organisms. These objects have begun to undermine the artfully held-in-
place separation between nature and society: 

Perhaps the modern framework could have held up a little longer if its very 
development had not established a short circuit between Nature on the one hand 
and human masses on the other.  So long as Nature was remote and under 
control, it still vaguely resembled the constitutional pole of tradition, and science 
could still be seen as mere intermediary to uncover it.  Nature seemed to be held 
in reserve, transcendent, inexhaustible, distant enough.  But where are we to 
classify the ozone hole, or global warming or deforestation?  Where are we to put 
these hybrids?  Are they human?  Human because they are our work.  Are they 
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natural? Natural because they are not our doing.  Are they local or global? Both. 
(Latour 1993, p.50) 

In what follows, I will briefly describe actor-networks inhabited by two different quasi-objects; 
a genetically modified E.coli K12 bacterium and genetically modified canola.  In my account 
of the bacterium I want to emphasise how the allocation of things to nature or society, as 
separate and distinct categories, deletes the mediations that sustain the object and that build 
the actor-networks it inhabits.  In my account of the canola I want to extend this analysis to 
trace the formation of categories and the allocation of things to them, the links and 
separations that are made and the citizen-subject that emerges, and which is generative of 
controversy as citizens attempt to locate themselves and their concerns in relation to this 
subject. 

Genetically Modified E.coli K12 
At the Gordon Conference on Nucleic Acids2 in June 1973, those present were told about a 
new entity: the first human invention of a genetically modified organism (Krimsky 1982, 
pp.70-80).  I say ‘human-invention’ deliberately to emphasise the act of genetic modification 
but in one aspect it is no different to the traditional means by which humans such as animal 
breeders, farmers, and bird fanciers have been genetically modifying organisms for 
centuries. Both bring together human and non-human entities to create a life (an organism) 
as a natural entity – with the human elements of its creation and its existence deleted.  The 
organism those at the Gordon Conference learned about was a bacterium called E. coli K12 
that had been re-designed using a new technique called recombinant DNA technology.  The 
inventors of this technique and inventors of the genetically modified bacterium were 
scientists, Stanley Cohen and Herbert Boyer. They had developed a simple and elegant 
technique for isolating and amplifying (cloning) DNA segments by inserting them into E.coli 
K12, where the DNA and its protein product would be reproduced on a large scale (Krimsky 
1982, pp.72-73; Lear 1978; Smith Hughes 2001). 

Calling the bacterium an invention designates the connection that it makes between things 
human (technique, human hands, laboratory, ideas, people, publications, institutions, funding 
and so on) and things non-human (DNA, bacteria, plasmids, restriction enzymes and so on).  
Recombinant DNA technology described a new technique but it also described the coming 
together of human and non-human entities in ways that were new and that were generative, 
quite literally, of new forms of life.  This was the novelty and power of this new technique and 
it was widely embraced by the scientific community as a major ‘breakthrough’ that would 
enable research scientists to manipulate nature in ways never before possible.  As further 
testimony to this genetically modified bacterium’s status as an invention, in 1974 Cohen and 
Boyer applied for a patent on the DNA process they used to make the bacterium “A Process 
for Construction of Biologically Functional Molecular Chimeras”.  The patent was granted in 
1980 (Smith-Hughes 2001). In 1976 Boyer teamed up with venture capitalist Robert 
Swanston to found the first company based on recombinant DNA technology, called 
Genentech. They began to apply recombinant DNA technology to develop a new commercial 
approach to drug synthesis and in 1982 were first, in collaboration with the pharmaceutical 
company Eli Lilly, to receive United States Federal Drug Administration approval for 
genetically engineered human insulin: the first commercial product of recombinant DNA 
technology (Smith-Hughes 2001).  At each stage genetically modified E.coli K12 was 
present: an essential actor in the network. 

Does the genetically modified bacterium belong to nature or to society?  Or does it belong to 
both?  The bacterium is of nature, in that it has a cell wall, it contains DNA and a plasmid, but 
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it is also of society: genetic engineers have been instrumental in its construction and its 
novelty and only they can tell us what it is made of and how it will behave.  It is a hybrid 
human/non-human entity.  Moreover, this new genetically modified bacterium did more than 
just revolutionise laboratory science; it became part of an actor network that extended to 
matters legal and commercial.  

Another actor-network inhabited by the genetically modified bacterium also had its origins at 
the Gordon Conference.  Several of the delegates, along with conference co-chairs Maxine 
Singer and Dieter Soll, became concerned that recombinant DNA organisms might prove 
hazardous to laboratory workers and the public.  At the time a lot of research was being done 
into the viral and genetic causes of cancer.  If cancer viruses or cancer causing genes were 
inserted into a bacterium that inhabited the human intestine what would be the implications?  
This concern prompted participants at the Gordon Conference to endorse a letter sent to the 
United States National Academy of Sciences who in response established a committee to 
consider the matter, chaired by Stanford biochemist Paul Berg (Krimsky 1982, p.81; Watson 
& Tooze 1981, p.11).  The Berg committee proposed a moratorium on certain experiments.  
At the same time they recommended that the National Institutes of Health (NIH) establish an 
advisory committee to oversee research in this area. The Recombinant DNA Advisory 
Committee, as it was named, was established in 1974 (Krimsky 1982, p.154).   

In 1975, the annual Asilomar Conference was entirely devoted to three matters: 
consideration of the biohazards likely to arise from recombinant DNA technology, how to end 
the moratorium and how best to monitor and regulate the research (Krimsky 1982, p. 99).  
The conference was a largely scientific affair.  Sponsored by the major institutions of science 
in the United States: the National Academy of Science, the NIH, and the National Science 
Foundation.  There were 150 participants: mostly scientists, a few lawyers and 19 members 
of the press (Wright 1984, pp. 146-148). In the pre-Asilomar days some scientists openly 
discussed the biology, economics, ethics, and social issues arising from recombinant DNA 
techniques and supported wider participation in decision-making as the most appropriate 
response to the broader policy implications to which such research gave rise.  However, as 
the potential of the technology, particularly its commercial prospects, became clearer many 
scientists feared losing control over the conditions under which their research would proceed.  
Krimsky (1982) and Wright (1984) have documented how in the critical planning period prior 
to the Asilomar Conference the agenda was reduced to a set of scientific questions relevant 
to the safety of laboratory research.  The biohazards were matters for science and if there 
were questions beyond those, these were matters for society.  This enabled the scientific 
community to move ahead with their research unimpeded by the concerns of those beyond 
their institutional and professional boundaries of oversight.   

At the Asilomar Conference a framework for classifying and regulating recombinant DNA 
organisms was drawn up.  This became the basis for a set of guidelines drafted by the NIH 
Recombinant DNA Advisory Committee in 1975.  Organisms were assigned to categories 
according to their degree of hazard and these were then matched to levels of biological and 
physical containment.  Biological containment was determined by the degree of fragility or 
robustness of the organism, its ability to survive and reproduce within and outside the 
laboratory.  Physical containment prescribed specific physical features of laboratories and 
other recombinant DNA research environments that kept the organisms contained (Krimsky 
1982, pp.181-192). 

The regulation of recombinant DNA research focused exclusively on scientific risk 
assessment.  Regulators were scientists, many who worked in the field, whose job it was to 
ensure that research adhered to the guidelines and was assigned correctly to levels of 
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biological and physical containment.  The guidelines ushered in a system of gentlemanly 
peer review and this model was widely adopted to regulate gene technology in most 
industrialised countries.3 This early system of voluntary guidelines for the assessment and 
management of the risks posed by recombinant DNA research constructed the ‘problem’ of 
GMOs as a matter for science.  A boundary was thus drawn.  The important properties of 
GMOs were biological and these belonged to nature.  GMOs, despite their human creators 
and social utility, were to be treated wholly as natural objects and the effects of GMOs, 
labelled ethics, politics, or economics, were matters belonging to the social. In this discursive 
ordering, the quasi-object becomes fragmented, separated, and dispersed along the fault 
lines of what Latour calls the modern constitution.  How often have you heard it said that: 
“science deals with the facts and it is up to society to decide the ethical or social questions”?    

My argument is that the objects, their actor-networks and the separations I have just 
described, have performative effects.  They construct gene technology in particular ways that 
define its categories, its citizen-subjects and contribute to the controversy that challenges the 
legitimacy of gene technology.  If as Beck, Wynne and others point out, citizens’ concerns 
about GMOs are responses to modernisation then following Latour, they are responses to 
the deletion of hybridity and to the denial of GMOs as quasi-objects.  If we examine citizens’ 
concerns we find that they embrace GMOs in all their hybrid splendour (Marris et al. 2001; 
House of Lords 2001; Biotechnology Australia 2005).  Citizens do not neatly separate their 
concerns into matters that belong to nature and those that belong to society.  They mix 
things up all the time.  They locate the biohazards in relation to the potential benefits.  They 
read GMOs as indicative of the reach of science, as they make accusations that scientists 
are playing God and have transgressed some kind of natural limit, expressed also in 
concerns about tampering with nature.  They see GMOs as produced by the hands of their 
inventors and as linked to the needs of investors to capture global markets using patents and 
other proprietary rights to the advantage of their shareholders and at the expense of 
consumers or developing countries.  Such concerns are about the distribution of goods and 
bads and are rightly questions for inhabitants of a risk society, but embedded in them is an 
implicit acknowledgment that GMOs are quasi-objects and co-inhabitants with humans of the 
actor-networks that given them life. 

Genetically Modifed Canola 
Let us examine this situation more closely with reference to a recent controversy about gene 
technology.  This controversy took place in Australia and reached crisis point when two 
multinational companies, Monsanto and Bayer CropScience, sought to commercialise 
several lines of genetically modified (GM) canola.  Both companies made applications for the 
commercial release of their GM canola lines to the Regulator, as is required under the Gene 
Technology Act 2000 (Commonwealth (Cth)), (hereafter the Act) (Office of the Gene 
Technology Regulator 2003a; 2003b).  What they were applying for was a license to sell to 
Australian farmers the seed of several genetically modified canola lines they had developed.  
Consideration of such applications is the core business of the Regulator under the Act and 
the Regulator’s task is very specifically described in the Act.  The object of the Act is to: 

Protect the health and safety of people and to protect the environment, by 
identifying risks posed by or as a result of gene technology, and by managing 
those risks through regulating certain dealings with GMOs (Gene Technology Act 
2000, Part 1,s 3).  

The dealings in this case were the genetically modified canola lines developed by Bayer and 
Monsanto. The Regulator’s responsibility was therefore to assess the risk posed by the GM 
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canola lines and determine whether the risk, if there was one, could be managed and if so, 
whether it was acceptable.  In the edition of the Risk Analysis Framework current at the time 
of the Bayer and Monsanto applications, the process of risk analysis used by the Regulator 
was described as a “scientific process that does not take political, or other non-scientific 
aspects of an application to use a GMO into account” (Office of the Gene Technology 
Regulator 2002, p.12).4 In keeping with this, the Regulator explicitly did not consider the 
benefits, economic, social or political issues related to the ‘dealings’ (Bayer’s and 
Monsanto’s) being considered for a licence. 

I am going to focus the remainder of my discussion on Bayer’s application (Office of the 
Gene Technology Regulator 2003a).  Bayer CropScience applied for a licence on several 
lines of their In Vigor® hybrid canola.  These lines had been bred from two different GM 
canola parent lines for what is called hybrid vigour that is designed to result in good 
agronomic performance in the field.  They had also been genetically modified for ‘herbicide 
tolerance’.  That is, the canola plants contained a gene that made them tolerant to a specific 
herbicide, in this case Bayer’s glufosinate ammonium herbicide that sold under the trade 
name Liberty.  The parent organism for Bayer’s canola lines is Brassica napus, which is an 
exotic plant grown as an agricultural crop in Australia. 

In carrying out her responsibilities under the Act the Regulator is required to develop a Risk 
Assessment and Risk Management Plan (RARMP), which is then released for public 
consultation (Gene Technology Act 2000, s46-s52).  In preparing this plan for Bayer’s GM 
canola she considered the following hazards in keeping with her responsibilities under the 
Act to protect the health and safety of people and to protect the environment (Office of the 
Gene Technology Regulator 2003a): 

Toxicity and allergenicity for humans: could the GM canola lines be more toxic or 
allergenic than non-GM canola? 

Toxicity and allergenicity for other organisms: could the GM canola lines be 
harmful to other mammals, livestock, wildlife, other insects and microorganisms? 

Weediness: could the genetic modification be harmful to the environment by 
increasing the potential for GM canola to establish as problem weeds? 

And the one I am going to focus on particularly:  

Transfer of introduced genes to other organisms: could there be adverse 
consequences arising from the possible transfer of the new genes in the GM 
canola lines to non-GM canola crops, closely related Brassica weeds, other 
brassicaceous weeds, or other organisms? (Remember the parent line was 
Brassica napus, so canola is a member of the Brassica genus and this means 
that other Brassicas, because they are close biological relatives, pose a potential 
risk as recipients of the introduced herbicide tolerance gene in the environment). 

In considering these hazards the Regulator, with the help of the Office of the Gene 
Technology Regulator, reviewed the scientific literature, the data provided by the applicant 
and consulted her expert advisors.  The RARMP was then written and released for public 
consultation.  Two-hundred and fifty six written submissions, 531 campaign letters and 5 
petitions were received (Office of the Gene Technology Regulator 2003a, p.150).  In addition 
to the public consultation the Regulator consulted a range of government and other 
authorities. Following these consultations, the Regulator reviewed the proposed RARMP and 
released the final version along with her decision. 
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The Regulator determined that outcrossing between adjacent canola plants in the field, GM 
to non-GM, does occur at significant rates, with the highest rates occurring between plants 
less than 5 meters apart.  The outcrossing rate decreases significantly at distances over 5-10 
metres. Therefore, low levels of outcrossing between canola varieties grown in the field is 
inevitable.  However, the risk would depend upon the consequences of outcrossing.  In 
particular the Regulator needed to assess the consequences of outcrossing from In Vigor® 
canola to non-GM canola grown in Australia.  She determined that the transfer of the Liberty 
herbicide tolerance gene would only confer a competitive advantage on the non-GM canola 
plants if that herbicide were to be used on those plants.  This is known as selective pressure, 
whereby the frequency of the new gene is only likely to increase in the population if there is a 
selective advantage to plants that have the genetic modification.  If non-GM canola were to 
be sprayed with glufosinate ammonium then selective pressure would favour resistance to 
that herbicide.  Herbicides are registered in Australia by the Australian Pesticides and 
Veterinary Medicines Authority (APVMA) and their use strictly prescribed.  Glufosinate 
ammonium (Liberty) is not registered for use on non-GM canola.  Bayer successfully applied 
to the APVMA for Liberty to be registered for use on their GM canola lines only.  For the 
Regulator’s assessment of the consequences of outcrossing this meant that any Liberty 
tolerant non-GM canola volunteers that might be produced via outcrossing could be 
controlled by a herbicide other than Liberty.  The risk to the environment was therefore 
considered to be low. 

In summing up the Regulator concluded this section of the RARMP with the following:   

The likelihood of gene transfer from the glufosinate ammonium (Liberty) tolerant 
GM canola to other canola is high, but it will not result in adverse impacts to 
human health and safety or the environment.  The risk associated with gene 
transfer to other canola is therefore considered to be negligible and no 
management conditions are required for this release (Office of the Gene 
Technology Regulator 2003a, p.107). 

The Regulator approved the commercial release of GM canola by Bayer in July 2003.5 What 
I want to emphasise here is that the Regulator’s consideration of the risks of GM canola 
locates it as a natural object relative to other natural objects such as non-GM canola, weeds, 
the immune system of humans and toxic responses in animals and humans.  Issues such as 
benefits, economic implications and trade are outside the scope of the Act and therefore not 
considered relevant to the Regulator’s decision.  This separation has an adjudicating effect 
that determines which are matters for science and which are for society.  Additionally it 
constructs a citizen-subject to which citizens concerned about the commercialisation of GM 
canola in Australia respond.  Matters of concern expressed in public submissions are 
deemed relevant to the deliberations of the Regulator only if they fall within the scope of the 
Act.  Of the 256 written submissions received in response to the consultation version of the 
RARMP for Bayer’s application, 177 (approximately 70%) commented on matters outside the 
scope of the Act and therefore could not be considered relevant by the Regulator.  As was 
noted in the summary of submissions in the final RARMP: 

Those (submissions) that expressed positions against GMOs in general, or the 
proposed release in particular, without raising risk to human health and safety or 
the environment could not be taken into account. (Office of the Gene Technology 
Regulator 2003a, p.150) 

Eighty-five submissions mentioned economic/market issues – these were not considered.  
Seventy submissions mentioned GM food and labelling issues – these were not considered.  
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Fifty-three submissions raised other general issues – also not considered.  Eight mentioned 
agricultural practices – these were not considered and two mentioned herbicide usage and 
resistance management – also not considered (Office of the Gene Technology Regulator 
2003a, pp.152-156). 

Some of these issues are the responsibility of another government agency.  For instance, 
GM food and labelling issues are considered by Food Standards Australia and New Zealand 
(FSANZ) and herbicide usage and resistance management is a matter for the APVMA.  My 
point is that the regulatory system constructs a rational citizen-subject who needs to be able 
to separate their matters of concern into categories that align with those of the system.  But 
citizens rarely behave in this way.  As I said before citizens tend to respond to GMOs as 
quasi-objects and mix the categories all the time, as the submissions to the RARMP testify.  
For citizens wanting to participate in the debate about GMOs, the regulatory system 
becomes a source of alienation because it rejects most of their concerns as outside the 
scope of the Act.  Citizens find themselves at odds with such governance and retreat into 
sub-politics. A good example of this is the response of farmers who want to grow traditionally 
bred canola and other GM-free produce. They have joined forces with NGOs such as 
Greenpeace and have established their own lobby group, the Network of Concerned 
Farmers, to actively campaign against the introduction of GM canola. 

Like the Regulator, non-GM farmers, as they have come to be known, recognise that 
contamination between GM and non-GM canola is inevitable but the consequence of such 
outcrossing is for them dramatically different.  Non-GM farmers emphasise the numerous 
ways that contamination could take place.  These include, abnormal or adverse events such 
as severe dust storms and other extreme weather conditions; pollen transfer by bees, 
kangaroos, emus and birds; and cut plants, called swathes, being blown about by the wind.  
Canola pods are fragile and shatter easily.  The canola seed is extremely small and easily 
dispersed.  The small size of the canola seed poses additional problems because they are 
easily caught in the mechanical parts of the harvester and it is time consuming and cost 
prohibitive for farmers and contract harvesters to thoroughly clean all their equipment.  When 
a harvester travels from harvesting GM canola to harvesting non-GM canola or another non-
GM crop the seeds are likely to be dispersed. Seeds also get caught in trucks, bins, storage 
and handling facilities. Seed spills from trucks along the roadways (Network of Concerned 
Farmers 2004).   

In fact the potential for GM canola to get into places it was not wanted was identified by non-
GM farmers throughout the entire length of the supply chain: from the farm, to harvest, to 
transport, to silos, etcetera.  In this account of contamination the GMO is both an object of 
nature and of society.  Its biology links to social practices that render the GMO unruly.  The 
non-GM farmers emphasize the hybridity of GM canola as it exhibits its nature and 
participates in social practices such as harvesting, storage, supply lines and markets.  The 
concerns of non-GM farmers implicate the GMO along actor-networks that seamlessly cross 
between nature and society.  The problem of GM canola belongs to nature and to society.  
The reason non-GM farmers give for why they are so passionate about this issue is that they 
see a market for non-GM canola and other GM-free products and they want the opportunity 
to take advantage of that market (Network of Concerned Farmers 2004).   

Such markets are another set of categories that have emerged with the development of gene 
technology.  Agricultural products can now be ‘GM-free’, ‘non-GM’ or ‘GM’.  International 
standards set specific criteria for determining a product’s GM status.  A product meets the 
‘GM-free’ standard if it has zero or nil-detectable genetically modified content.  A product is 
‘non-GM’ if its GM content is below specified levels of ‘acceptable’ contamination.  This 
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varies depending upon the market.  Europe is most resistant. The European Union allows up 
to 0.9% so called adventitious presence (AP) before it requires labelling but it is a net 
exporter of canola.  Japan allows up to 5% AP.  Japan, China, Pakistan and Bangladesh all 
import substantial quantities of canola. What non-GM farmers saw was a marketing 
opportunity for GM-free products in Europe and elsewhere.  For them, the public backlash 
against gene technology, especially that in Europe, had created an opportunity. One criterion 
necessary to realise this opportunity, however, is the farmers need to demonstrate that their 
products are GM-free and the burden of proof falls on those wishing to claim such status 
(ACIL Tasman 2004). 

My interest here is in the very different sets of relations made by each focus of concern: a 
concern with market or economic risk (non-GM farmers) compared to a concern with 
scientific/technical risk (the Regulator).  In both cases, the main question asked is the same: 
whether contamination is possible?  In both cases the answer is yes, but the outcomes are 
very different.  Moreover, for market risk, contamination is possible through a series of links 
along the supply chain that extend beyond those considered by the regulator. The market 
network readily links humans and non-humans, not only in Australia but across space and 
time, in which the effects of the GMO take on new and problematic forms. No longer confined 
to fields, states or even countries, the GMO becomes part of a global actor network and the 
activities and decisions of citizens a world away matter more than decisions made locally.  
This complexity is at odds with the citizen-subject constructed by science and its regulators 
who, in separating nature from society, are only able to accommodate citizens who are able 
to do such separations too.  The citizen-subject of the regulatory system is one whose 
matters of concern can be divided and allocated to the categories of the modern constitution, 
to nature or to society but not to both.  If matters of concern do not neatly accord with the 
rational citizen-subject that emerges with gene technology, if a citizen cannot divide their 
concerns neatly into those relevant to the Regulator, those relevant to FSANZ and so on, 
then where else can they participate in the debate?  The citizen-subject of gene technology 
is an alienating one that compels citizens who do not accord with it to look elsewhere, to 
Greenpeace and other groups more inclusive of their concerns.  In joining with Greenpeace 
and the citizens of the European community, non-GM farmers engaged in a sub-politics to 
which Australian state and territory governments have had to respond. 

Even though the Regulator approved Bayer’s and Monsanto’s canola for commercial release, 
commercial plantings of GM canola have not gone ahead.  Every canola growing state and 
territory has enacted a legislated moratorium, in some cases to 2006 and in others to 2008, 
on the commercial release of GM canola (and in some cases other food crops) for market 
reasons (Grose 2004).6

Conclusion 
If my analysis is correct, then a formative and ultimately destructive component of the gene 
technology debate has been the separation of matters of concern into those that belong to 
nature and those that belong to society.  The origins of this separation can be traced back to 
the recombinant DNA debate of the mid-1970s.  Yet, the genetically modified organisms at 
the centre of this debate were quasi-objects.  They did not neatly belong to nature or to 
society but to both.  The E.coli K12 manipulated by Stanley Cohen and Herbert Boyer found 
its way into actor networks concerned variously with things such as risk, social values, 
commerce, and regulation.  Yet the system of regulation that emerged from this debate and 
which has governed gene technology in most Western democracies ever since, builds and 
maintains a separation between nature and society whereby GMOs are treated wholly as 
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natural objects.  Scientists concern themselves with the nature pole where the risks of GMOs 
are decided, and the rest is delegated to society.  In society the benefits of GMOs are left to 
market forces, the ethics of GMOs become the concern of committees made up of 
philosophers and theologians and the citizens make their objections known by whatever 
means they can.  Eventually this sub-politics of markets, ethicists, groups and individuals in 
society begins to exert its boomerang effect on the nature pole.  It begins to undermine the 
legitimacy of science and government because nowhere is it possible to acknowledge the 
hybridity of GMOs and their actor-networks.  Citizens’ concerns must be fractured along the 
fault lines of the modern constitution and citizens must learn to dissect their concerns and 
appropriately allocate them either to nature or to society but not to both.  If they do not do so 
they are behaving irrationally and will not be listened to.  What better way to encourage 
citizens into sub-politics, what better way to recruit new members for NGOs, for it is NGOs 
who champion citizens’ concerns and allow plenty of space for the ‘irrationality’ that is 
rejected by the moderns.  As the case of genetically modified canola illustrates, citizens who 
are alienated by the regulatory system can become part of a sub-politics to which 
governments must respond, as it becomes increasingly evident that the old categories and 
forms of management are inadequate for the task.  What’s more, governments, in 
responding, begin to behave in odd ways and make decisions that appear totally inconsistent 
with earlier stated positions, which for most state and territory governments in Australia is to 
promote gene technology, not enact moratoria.  For Beck this is reflexive modernisation and 
it leads to a new modernity.  For Latour it is the politics of the amodern. 

 

Endnotes 
1 Anthony Giddens (1999; 2002) makes a similar argument.  He uses the term “manufactured 
risk” to describe risks that are a consequence of human decisions and technologies such as 
nuclear technology, fossil fuels, the use of certain chemicals and so on. 
 
2 Gordon conferences are international conferences for the presentation and discussion of 
frontier research in the biological, chemical and physical sciences and their related 
technologies. They are held annually with each year organised around a different research 
area.  
 
3 Australia’s first guidelines were introduced in 1975, closely modelled on those drafted in the 
U.S.A. and the U.K. and as such operated as voluntary guidelines administered by a system 
of peer review (Baker 1984).  This was the case until June 2001 when the Gene Technology 
Act 2000 (Cth) came into force. 
 
4 This remains the case under the revised edition of the Risk Analysis Framework (Office of 
the Gene Technology Regulator 2005). 
 
5 Monsanto’s application for the commercial release of their GM canola lines was approved 
by the Regulator in December 2003. 
 
6 The following Australian states and territory have enacted legislative moratoria as follows:  
Australian Capital Territory, New South Wales and South Australia until 2006, Tasmania, 
Victoria and Western Australia until 2008 
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