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Abstract

The paper investigates how field experimentation of genetically modified crops became a
central issue in the French controversy on genetically modified organisms (GMOs) in the last
years. Initially constructed in the 1980s as a cognitive endeavor to be preserved from lay
interference, field trials of genetically modified crops were reconceived as "an intrusion in the
social space" which had to be negotiated with actors from that space. In order to analyze this
transformation, we suggest that it is necessary to develop an interpretive framework that
combines theoretical perspectives from STS and the sociology of social problems, and
emphasizes the importance of the way in which actors compete, in a heterogeneous public
space, to put forward alternative framings of problems. We therefore present a detailed
analysis of the interactions and conflicts between actors in diverse social arenas in order to

better understand the dynamics of this socio-technical controversy.



Introduction

Between 1986 and 1996, thousands of field trials of genetically modified crops took place in
France. The country ranked second only to the United States in terms of the number of field
tests carried out and these experiments triggered no protests, whereas they did so in the USA
and Germany during the 1980s. In 1996 a controversy about genetically modified organisms
(GMOs) erupted but for the first 3 years the debate focused on the commercial use of GM
crops and foods while field trials remained largely uncontroversial. This changed dramatically
after 1999. In 1998 there were 1,100 field experiments in France, but in 2004 there were only
48 and more than half of these were publicly destroyed by protesters. Between 1999 and
2005, more than 120 field trials were destroyed. The French case is distinct from other
countries with GM debates because field trials - and their public destruction - became the
most salient issue in the public debate on GMOs and also because such direct action was used
to consolidate a definition of the GM crops problem as one of socio-economic choice rather

than one of environmental or health risks.

In this paper we examine how field experiments of GMOs, initially conceived of purely as a
knowledge acquisition enterprise, was reframed as an issue of socio-economic choice and as a
matter of power to be shared and negotiated. How did an activity as protected from public
debate as ordinary laboratory experimentation end up being seen as an "intrusion in the social
space"? In order to understand this transformation, we suggest that it is necessary to develop
an interpretive framework that combines theoretical perspectives from STS and the sociology
of social problems (section 1). We then utilize this framework to analyze the construction of

GM field trials as a social problem (section 2).

Socializing experiment

The concepts of "risk society" and "experimental society" in reflexive modernization theory
(Beck 1992; Krohn and Weyer 1994) provide potentially useful readings of the emergence of
protest against experimental releases as a facet of "secondary scientization" of society, in
which experimentation of society entails socialization of experimentation. In the last few
decades science and technology have been the subject of growing controversy and protest in

many areas. Ulrich Beck (1992) saw this as the emergence of a sub-politics of civil society,



confronting the sub-politics of modernist techno-scientific-industrial dynamics and a change
in the nature of risks. According to Beck, in the wake of several disasters and owing to these
controversies, modern societies are entering into a second era of modernity that he calls
"reflexive modernity". In this configuration the public becomes aware of science no longer by
being subjected to its diffusion but rather in an alternative mode that he calls "secondary
scientization", consisting in active acculturation faced with the dangers of the risk society. But
studies of public perceptions of GMOs in Europe reveal that negative reactions encompass
many other social, economic and institutional dimensions over and above risks (Marris et al.
2001; Wynne 2002). In the French case the Beckian account is also challenged by the fact that
the GMO controversy shifted around 1999 from a risk framing to a socio-economic framing.
The question was not so much "Are GMOs dangerous to consumers or to the environment?"
as: "Are GMOs instruments of agrochemical oligopolies' domination over small farmers?",
"Do they lead to the commodification of life?", "What kind of agriculture and food do we
want?". The distribution of bread and Roquefort cheese by José Bové (the leading figurehead
of the ConfZdZation Paysannés anti-GM campaign) on a truck in Seattle and the destruction
of GM field trials dedicated to studying the risks of GMOs correspond to a claim by farmers
to relevant expertise, and a radical destabilization of expert framings of the GMO problem

which cannot be reduced to secondary scientization (Heller 2002).

Krohn and Weyer put forward the concept of "experimental society" since, as they claim,
contemporary science has left the confined laboratory spaces. Accordingly, the last decades
saw a breach of the pact which founded modern science (performed freely out of society
through the containment of laboratories): experimentation has invaded the biosphere and the
sociosphere as science progresses by analyzing its scale-one impacts. In this interpretive
framework, protests against GM field trials is a revolt by guinea pigs, dialectically triggered
by the recent extension of experimentation from the laboratory to the field; a socialization of
experimentation in response to the experimentalization of society. However, the use of
research to transform the world and perform experiments on society is by no means a recent
phenomenon. The eighteenth and nineteenth centuries saw the deforestation of tropical islands
under European control, the birth of clinical medicine and vaccination, the transformation of
world ecosystems via global plant and animal transfer, but one can situate the height of
experimentation on societies in the mid-twentieth century, with the generalized use of camps,

prisons, factories, development projects and battlefields as loci of experimentation claimed by



the developmentalist State to produce knowledge for rationalizing the management of humans

and things (Scott 1998; Dahan and Pestre 2004).

Narratives of a recent shift towards "risk society" or "experimental society", and also the
thesis of the "New Production of Knowledge" (Gibbons et al. 1994; Nowotny et al. 2001) are
stimulating because they encourage us to examine the way in which critiques of the
commodification of research, critiques of risks, and the upsurge of expertise in civil society
mutually reinforce one another in a controversy. But they stem from a binary view of the
change from one state to another, a before-and-after (of reflexivity, experimentalization, or

co-production) that historians find quite problematic (Pestre 2003).

Furthermore, by situating the cause of protest in the intrusive or risky essence of field
experiments, or in a macroscopic state of society, both reflexive modernization and New
Production of Knowledge theories are of little help to explain why protest that appeared with
the first field trials of GM crops in the mid-1980s in the USA, emerged only in 1999 in
France after several thousands of trials (at a time when such trials were no longer on the
public agenda in the USA), or why the issue of field trials was secondary when the French
controversy on GMOs emerged in 1996 and then became the main focus after 1999. They also
fail to explain why it was around GMOs, rather than any other recent technological
innovation with major societal impacts, such as cell phones for example, that science found its
way into the agora. To understand specifically why and how an experiment (or a technology)
triggers a large public controversy, we need to depart from explanatory schemes that situate
the origin of the protest in the intrinsic properties of these experiments and consider instead

how actors work to label situations with particular metaphors or precedents.

STS as well as the sociology of policy and social problems (Hilgartner and Bosk 1988)
provide a useful alternative to these macroscopic and essentialist approaches. In these
constructivist perspectives, the boundaries of science and society (here, between the
laboratory and the real world) are constantly renegotiated, nature does not suffice to explain
scientific consensus and what might be considered as the inherent properties of a situation
(here a technology, an experiment) do not explain why one issue rather than another grabs and

retains the attention of a wide public.



STS have proposed fine-grained empirical perspectives. They have focused on the work of
actors in socio-technical controversies to produce claims and facts that are robust and
trustworthy, rather than attributing agency to the intrinsic properties of those facts. They
highlight the co-construction of knowledge, policies and identities during controversies. Actor
Network Theory (ANT) developed by Callon and Latour has the advantage of not considering
public debate to be a clash of pre-existing and unchanging values and interests: the state of
society (how are interests, discourses and identities distributed?), like that of knowledge
(which are the hypotheses and uncertainties that warrant research or not?), is constructed
along with the innovation trajectory during the controversy (Callon et al. 2001; Rip 1986;
Limoges et al. 1993). Unfortunately, ANT's implicit conception of the public sphere lacks
differentiation. The concepts of translation, alignment and hybrid forums seem to transcend
and reduce to next to nothing other types of arrangements and social relations (power,
institutions and organizations, arenas, sectors, etc.). The actors are analyzed so close-up that
only those that express themselves in the protagonists' radius of action are considered. The
result is narratives in which a few scientific heroes, endowed with demiurgic omnipotence,
triumph by changing the world (Latour 1983). However, in the case of GM crop field trials in
France, unlike Pasteur and his anthrax vaccine, scientists have failed to reconfigure the
French countryside. Moreover they have failed to maintain risk/science issues as the dominant
framing of what is at stake with GMOs. In the GMO controversy, as in many other public
controversies, competition for framing problems involves multiple arenas, most of which are
not centered on scientific actors. ANT sticks too closely to the innovators' actions and
worldviews and thus precludes an understanding of the trajectory of public controversies
which are far more polycentric than those of techno-scientific innovations. Zooming in on
scientists as they go about enrolling the other actors that they encounter on their socio-
technical trajectory can impede our understanding of the role of broader elements structuring

the public sphere in the dynamics of socio-technical controversies (Joly et al. 2000).

While ANT's view of the public space might be too flat, policy studies and the sociology of
mobilization have a symmetrical limit: for a long time, they took knowledge for granted and
saw cognitive frames simply as avatars of social positions or available resources. But more
recently diverse perspectives such as the "frame" (Benford et al.), "r AZrentiel" (Jobert),
"paradigm" (Hall) and "advocacy coalition" (Sabatier), have emphasized the importance of
cognitive frames in mobilizations and in the construction of public policies (Snow et al. 1986;

Benford and Snow 2000; Surel 2000). They see collectives competing to frame a problem or



public policy as producers of meaning. These approaches are compatible and combinable with
STS approaches and we mobilize them to analyze the dynamics of the GMO controversy.

We also utilize the public arena concept which was elaborated by Anselm Strauss (Clarke,
1991) and further developed in policy analysis and the sociology of social problems, which
share the constructivist perspective of ANT but adopt a meso level of analysis and recognize
the existence of structures that are not renegotiated whenever actors interact. Hence, the
conception of the public space as a mosaic of "arenas" (Hilgartner and Bosk 1988; Cefai
1996; Frangois and Neveu 2000) offers us a less fluid and undifferentiated view of the space
in which socio-technical controversies develop than do the "agora" of Nowotny et al. (2001)

or the "hybrid forums" of Callon and Rip (1992).

Arenas are the sites where individual and collective actors interact to define the cognitive and
normative dimension of a problem. Such arenas have a limited carrying capacity: out of the
multitude of problems, only a few can be treated. Moreover, there is also, simultaneously,
competition at a second level: not just between problems (e.g. GMOs or road accidents or
unemployment or the Irak War, etc.) but also between different definitions (or framings) of
the same problem (Gusfield 1981). For example, in the case of agricultural biotechnology,
should we worry about commercial use or also about field trials? Should we emphasize
economic competitivity, risks for consumers, harm to the environment, consumers' right to
information, commodification of life forms, or the power asymmetry between large
agrochemical multinational companies and small farmers? Different definitions of the same
problem designate different potential victims or concerned publics, construct different plots
and precedents, and make links between localized and/or specific controversies to national or
international issues that have wider appeal, thus transforming a local malaise into an injustice
or scandal as defined by universal values and norms. Links with precedents, the use of
powerful symbols and dramatization are important tools used by actors to generate such
amplification. Competing problem definitions also identify different solutions, and different
instruments for resolving the controversy, and grant varying levels of influence to different

protagonists.

This leads us to conceptualize public debate as a set of interactions and conflicts in diverse
arenas, which seek to define the cognitive and normative content of a given problem. The
audience of a problem increases as this problem is brought to the fore in a greater number of

arenas, and this leads to amplification of the controversy. Previous authors (e.g. Hilgartner



and Bosk 1988) have focused essentially on public arenas such as the media and policy
institutions but we have found it necessary to study also other arenas which have played an
important part in GM controversies. We have identified nine arenas: economic, scientific,
expert, regulatory, legal, politicy, media, activist, and participatory (which refers to formally
organized participatory processes). There are obviously different kinds of collective actors
within any considered arena. For example, in the media arena, there are important differences
between newspapers or TV programs. Similarly, different social worlds (institutions,
epistemic cultures, networks, etc.) may contrast sharply in the scientific arena. Overall,
however, one can identify a set of key characteristics for each arena (see Table 1). In each
arena, particular forms of argumentation (grammar) and action will be legitimate and carry
most weight, whereas other forms will be seen as deviant and rejected out of hand. The types
of resources necessary to enter and remain in any one arena are also specific. Thus particular
actors may play a dominant role in one arena, but very little in another. The representation of
the public sphere as a set of arenas thus leads to consider a diversity of "orders of

justification" and a multiplicity of "regimes of action" (Boltanski and Thévenot 2006).

As in ANT or classic studies of controversies, the content of the problem (the constitution of
entities) is conditioned by the context of the controversy (the space of the controversy).
However, the difference is that, as they move from one space to another, our actors have to
mobilize different grammars, and are confronted to diverse types of conflicts and hurdles, in
relation to the plurality of orders of justification. As in ANT, they produce hybrids, but in our
analytical frame the differentiation of arenas makes this more explicit; hybridization
processes run through trans-arena interactions and it is important to keep track of such
configurations of interactions since they enrich the repertoire of action. Our account of the
French GM controversy examines how field trials were put on the agenda in different

interacting arenas and how this influenced their trajectory as a public problem.

Disentrenching field experiments of GM plants

Agricultural experimentation with new varieties has a much longer history than that of
GMOs. Since the nineteenth century experimental farms, agricultural research stations and
field trials were hybrid spaces between the chemistry laboratory and farming activity. These

hybrid set-ups were essential for the theatre of agricultural evidence to function. Agricultural



experimentation had both to imitate the conditions of ordinary agricultural practice if it was to
avoid being branded as pure theory of no use to practitioners, and to import elements, objects
and norms from the laboratory into the field if it was to provide the robust evidence that
scientific peers expected (Henke 2000). In France, a national network of multi-site trials was
set up by the French National Institute for Agricultural Research (INRA) after WW2. These
field trials assess "distinctiveness, uniformity and stability", and "value for cultivation and
use" of new varieties prior to commercialization. With its experimental norms and statistics,
and market approval procedure, this national apparatus constituted an agricultural equivalent
to clinical drug trials in the biomedical domain (Bonneuil and Thomas 2008; Marks, 1997).
For the following 50 years or so, putting new varieties to the test became an ordinary activity
in the R&D and regulatory process. Tens of thousands of field trials were conducted annually,
without attracting the attention of anyone but a small circle of researchers from seed
companies, public research institutions, agricultural technical institutes and the Ministry of
Agriculture. The first field trials of genetically modified organisms, in 1986, took place in this
context of "entrenchment" (Dodier, 2003), in relation to the public sphere, of experimental
activities labeled as routine and specialized. Dodier, in his work on the public space of AIDS
research, has defined "entrenchment" as the boundary work of some actors to protect
scientific activities and options from public discussion.! We have identified four phases in the

disentrenchment of GM field experiments.

First phase: boundary work (mid-1980s to mid-1990s) — "Entrenchement"

A public controversy emerged in the USA and in Germany during the 1980s when the first
experiments of GMOs took place outside laboratories (Gottweis, 1998; Wrubel and Krimsky
1996). To avoid anti-GMO protest from crossing the Rhine or the Atlantic, French
biotechnologists endeavored to keep public attention away from their field trials, launched in
1986. An official from the firm Plant Genetic Systems wrote to Alain Deshayes, a senior
scientist at INRA:

"We fully agree that thisis a wery tricky area andthat we hawe to proceed with extreme
caution to awid triggering a pubic debate. | also confirm that we will awoid adwertising our

trials this year" *

Plant biotechnologists in the public and private sectors wanted to take advantage of the

"difficulties of experimental releases in the US" (Deshayes 1986) to remedy what was



perceived as France's techno-economic lag in agricultural biotechnologies compared to US.
The government created a framework conducive to innovation by financing research projects
and establishing flexible regulations for experimentation, based on OECD guidelines (OECD
1986). A new expert committee, the Commission du Ghie BiormolZculaire (CGB) was set up
under the authority of the agriculture ministry to evaluate the risks involved in the use of
GMOs outside laboratories. This committee was dominated by molecular biologists
promoting genetic engineering and the evaluation was optional for firms, which were not

legally obliged to register their experiments.

With the harmonization of regulations of member States of the European Union (EU), GMOs
were gradually put onto the agenda as a social problem. Two European Commission (EC)
Directives were adopted in 1990, one on the "contained use" (90/219) and the other (90/220)
on what was then called the "deliberate release into the environment" of GMOs. These
directives turned GMOs into an object of regulation and thus labeled them in a specific way.
The different actors concerned then had the possibility to stigmatize GMOs in various public
arenas as requiring specific treatment such as specialized and more in-depth risk assessments,
labeling, boycotts, etc. — in contrast to the USA where the Coordinated Framework was based

on the decision not to adopt any new specific regulation for GMOs (Jasanoft, 2005).

Faced with opposition to any release into the environment by the Northern European
countries and Germany, by the Greens in the European Parliament and by a coordination of
NGOs (the Rainbow Campaign), Directive 90/220 was a compromise. Although it was
inspired by OECD guidelines (which stated that no specific new process-based regulations
were necessary for GMOs, arguing that they could be dealt with by existing product-based
regulations), it nevertheless provided for mandatory risk assessment before any release,
significant containment precautions, and public information. In order to avoid the risk of
opposition to experimental releases, the EC, prompted by the British, proposed a distinction
between "experimental" releases and "commercial" ones. GM crop field trials were thus
constituted as a new regulatory category. This was consistent with the 1986 OECD
guidelines, which recommended a "step-by-step" regulatory procedure, and was enshrined in
the Directive, which instituted a streamlined, national, assessment procedure for experimental

releases ("Part B") and a more elaborate EU-wide procedure for market approval ("Part C").
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In April 1989 the chairman of the European Parliament's environmental commission, a
German social democrat, had tabled an amendment proposing a five-year moratorium before
any release (even experimental) could take place. This five-year period was to allow for
research on the risks of GMOs, carried out in confined laboratories or with non-GM models
and financed by the European Commission. This threat stimulated French biotechnologists
from INRA and the seed industries, along with the molecular biologists who dominated the
CGB, to act. Alain Deshayes and Axel Kahn (Chairman of CGB) wrote to the president of the
European Parliament's Environmental Commission and organized a visit by four French
Nobel Prize winners to lobby French socialist European MPs in Brussels. In his letter to the
chairman of the European Environmental Commission, Kahn noted:

"banning experimental releases would bea nistake since it is necessary to continuousy
accumulate experimental data and eferences of great scientific value, essential for the
formulation ofbio-safety rules, basd on an unqu&ionabk scientific approad that
guarantees objectivity, for future exploitation.”

With terms like "experimental data and references", "great scientific value", "scientific
approach" and "objectivity", Kahn defined experimental releases in relation to their
contribution to the production of scientific knowledge, rather than as an R&D activity.
Shortly afterwards, in May, the French socialists distinguished themselves from the social
democrat group in the European Parliament by voting against the Environmental

Commission's amendments. The proposed moratorium was rejected by one vote.

Transposition of Directive 90/220 into French law increased the presence of the GMO issue in
the politicy, regulatory, activist and media arenas in 1991 and 1992. The day the bill was
voted on in the National Assembly, Greenpeace carried out a spectacular action targeted at a
GM maize experimental release. In this context and as allowed by Article 7 of the Directive,
the rapporteur of the bill, MP Daniel Chevallier, tabled an amendment to require prior
consultation of the public before authorization of a GMO field trial. This proposal was
strongly opposed by biotech companies and members of the CGB (Kahn 1992). It was also
refused by the minister of research who considered that they were not to "give in to the
temptation of fastidious control, nor to the sirens of pseudo-democracy by involving in the
debate on the potential dangers of genetic manipulation, representatives of NGOs that would

not have the ability to grasp even the nature of that manipulation"”.
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In July 1992 the bill was passed without the amendment on prior consultation. After a peak in
mid-1992, the presence of GMOs in the media arena dipped again until mid-1996. Thus, in
the late 1980s and early 1990s, a framing of experimental releases as a category distinct from
commercial crops was imposed in the regulatory arena. Cloaked in a cognitive function,
considered harmless to society owing to rules of containment, these trials had to be protected
from any lay intervention. They were framed as though they lay outside the debate on
agricultural biotechnologies. We see here the pact of mutual non-intervention between
scientific experimentation and society referred to by Krohn and Weyer (1994). But this
situation was the product of concerted actions by certain actors in the economic, expert and
policy arenas to frame experimental releases as a laboratory activity and to construct a
boundary between that experimental activity and the rest of society. The boundary was not

intrinsic.

At that stage, French environmentalists were not unanimously opposed to genetic
modification, nor unfavorable to GM field trials. In October 1988, on a visit to Rhone-
Poulenc's research center, the environment minister and former leader of the French branch of
Friends of the Earth was enthusiastic about the prospects of plant biotechnologies. The
spokesperson for the Greens distanced his movement from the radical positions of
Greenpeace and stated that "there are all sorts of genetic manipulations, not all of which have
the same effect and many of which are inoffensive" (quoted in Charles 1992, 62). France
Nature Environnament (FNE), an important mainstream environment NGO, broke down the
issue into three types of situation: experimentation in greenhouses was accepted, field trials
were allowed, subject to certain risk prevention measures and public information, while
commercial crops were rejected due to potentially irreversible dangers (Ricou 1992, 4).
Greenpeace was the only environmental organization that did not distinguish between
experimental releases and commercial releases and was opposed to both, considering that
"releasing these mutants into the environment carries incalculable risks" (quoted in Charles
1992, 62); but at this stage GMOs were not yet a priority for Greenpeace. Thus, actors in the
activist arena were not actively mobilized on the GMO issue or engaged in a fight against
field trials. Where they were challenged, these experiments were framed more as a matter of
the right to information rather than as an issue of risks that needed to be controlled by stronger

evaluation and regulation.
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The configuration of the debate on experimental releases in the period 1986-1993 can be
summed up as follows (Figure 1): a few actors operating in the scientific, policy, expert and
economic arenas (which were strongly connected) controlled the normative and cognitive
framing of GM field trials as instruments for national competitivity. A discursive (GM field
trials as a safe cognitive endeavor to be protected from public discussion) and physical
(confinement measures) boundary work helped them successfully resist early attempts by
outsiders (one member of parliament, a few environmental NGOs, a few articles in the media)

to open up field trials to public consultation and to alternative framings of the issue.

Second phase 1993-1996: Containment against knowledge?

The first serious challenge to the category of "experimental release" created by the European
Directive and transposed into the French 1992 bill came not from activists, but rather from
scientific experts and regulators, who questioned its appropriateness when the first requests
for the commercialization of GM crops were filed. Jean Marrou, chairman of the CorritZ
Technique Permanent dela SZection (CTPS), the French advisory committee responsible
since 1942 for the evaluation of new plant varieties prior to commercialization, noted that
seed companies had conducted the R&D tests under the regulations of Part B of the Directive.
This strategy aimed to guarantee the regulators' acceptance of these trials, since they were
subject to containment measures. Marrou disagreed with this strategy because confinement
measures restricted the usefulness of the biosafety data for the assessment of applications
under Part C to grow the crops commercially, on a large scale and with no confinement
measures’. By 1993, OECD experts also noted that "field containment has meant that it is not
possible to draw conclusions in relation to environmental effects other than those on
immediate release sites" (OECD 1993, 7). Ironically, confinement, which had seemed to be
necessary to proceed with the experimental field trials, now appeared as an obstacle to the

production of scientific knowledge.

Marrou therefore wanted the CTPS field trials required for the inclusion of GM crops in the
Official Catalogue of Varieties (which defines which varieties can be legally sold) to be run
only after the authorization for commercial production had been granted under Part C of the
Directive, whereas regulators at the Ministry of Agriculture, the chairman of the CGB and
seed companies wanted to gain time by conducting them under the regulatory regime of Part

B. After a period of friction in the arena of expertise between the norms and timeframes of
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these two regulatory systems — the evaluation of new plant varieties and the evaluation of GM
risks — the CGB and the seed companies prevailed and the Ministry of Agriculture invented a

new "B+" category for the CTPS trials®.

The knowledge gap pointed out by Marrou and OECD experts put regulators in a difficult
position with respect to the authorization of the commercial cultivation of GMOs for which
the impacts — on a large scale and in the medium term — had not been amply documented.
While the US government authorized the commercial cultivation of a GM tomato in 1994,
followed in subsequent years by maize, soy and cotton, the French scientific, expert and
regulatory arenas were the scene of controversies about applications for the commercial
production of GM oilseed rape and sugar beet. These two crops have wild relatives in Europe
and several published scientific articles concluded that there was a risk of transfer of the
herbicide resistance transgenes from GM crops to wild plants. As a solution to the aporia in
the separation between "experimental" and "commercial" releases, the notion of
"biovigilance" (monitoring) emerged: the argument was that the risks associated with large-
scale commercial cultivation of GM crops could only be accurately evaluated when the crops
were actually grown on a large-scale. This concept should in theory have made it possible to
launch into the commercialization of GM crops even when uncertainties about risks could not

be resolved by small-scale experimental field trials (Roy 2001).

Although limited to some arenas — expert, regulatory, scientific — these controversies were an
important step: first because they undermined the framing of experimental releases as distinct
from commercial releases established by Directive 90-220, by highlighting a contradiction
between claims to containment and claims to the production of biosafety knowledge; and
second because with the EC's authorization of the commercial release of herbicide resistant
GM oilseed rape varieties, some French scientists (especially population biologists) felt that
their science had not been properly taken into account in the regulatory and expert arenas
dominated by molecular biologists. In May 1996 these researchers reacted by signing a
petition for a five-year moratorium on the commercialization of GMOs, and this linked them

to other actors in other public arenas (Bonneuil 2006).
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Third phase 1996-1999: "independent risk research" and the "right to information"

In the autumn of 1996 and spring of 1997, with the researchers' petition for a moratorium, the
repercussions of the mad cow crisis in the UK, Greenpeace actions in November to block GM
soya cargoes from the US, Prime Minister Juppé's decision in February not to authorize the
commercial cultivation of GM maize Bt176 in France and, Kahn's resignation as chairman of
the CGB in reaction to that decision, the French debate on GMOs took on the dimensions of a
public controversy in several arenas (Joly et al. 2000). How were experimental releases
framed in this new phase of the controversy? Authorizations for the commercial cultivation of
GM maize crops and a moratorium on the commercialization of any GM plant were the issues
that polarized the actors' strategies in the different arenas — culminating in a government-
sponsored consensus conference in June 1998 and followed by the EU moratorium (led by
France) a year later. In this context none of the actors, including NGOs, focused their
opposition on experimental releases. Since the aim was to stop the commercialization of
GMOs, NGOs even highlighted the need for more in-depth research on the risks. The left-
wing farmers' union ConfZdZ ation Paysanneés position was the following: "it is high time
that we stopped authorizing just anything and that we gave priority to really independent,
non-confidential research" (Hermelin 1996). Similarly, a key demand from the NGO coalition
"Beware of GMOs!" ("Alerte auxOGM!") was "the active development of research on risks".
It is on this basis that some kind of alliance was formed between scientists involved in GM
risk research and anti-GMO activists (Bonneuil 2006). While the scientists — some of whom
had signed the 1996 petition — lent scientific legitimacy to calls for a moratorium, the NGOs
called for more research on the risks of GMOs. They thus accepted, at least implicitly, the
necessity of experimental releases for such research, and adhered to a framing of the GM
crops problem that was dominated by the issue of risk assessment. An implicit support for
field trials (at least those dedicated to biosafety research) was also expressed by the final
opinion from the citizen panel of the 1998 consensus conference, who stated that it was
"essential to strengthen research on ecological risks before increasing the diffusion of GMOs
and to wait for the conclusions of this research before putting in place intensive cultivation"

(Le Déaut, 1998, p.114).
Although NGOs did not oppose experimental releases, they did begin to request access to

information. This issue had been highlighted since 1991 by FNE and from 1997 it became a
key issue for several other NGOs also. FNE, Friends of the Earth and several new anti-GM
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collectives mobilized their networks of activists to raise the issue in the localities where field
tests were carried out, and at the national level utilized the legal system to request that the
location of field tests be made accessible to the public, on the basis that this was a "public
right". After several court trials, they finally won their case and in 2001 the Ministry of

Agriculture began to post (limited) information about field tests on their website.

The configuration of the debate on experimental releases in the period 1996-1999 can be
summed up as follows (Fig. 2): GMOs were put on the agenda in many arenas and a "risk
framing" successfully challenged the "innovation framing" that had previously dominated.
This move left field trials free from radical opposition since the weakness of risk assessment
research was a major argument against commercial approval. While their legitimacy was not
seriously challenged, the procedures involved did become a target in the activist arena with a
greater number of NGOs involved and new modes of action broadening the repertoire of anti-
GMO activism (legal actions, enquiring on the ground and posting maps of the trials on the
web, etc.). Mobilizing an effective reference — "the public right to information" — and
introducing the field trials as a problem in the legal and media arenas, environmental NGOs'
"battle for transparency" started to challenge the technocratic way in which field trials had

previously been governed.

Fourth phase 1999-2005: civil disobedience and participation

The first destruction of a GM field trial in France occurred in 1997 but this mode of protest
really took off in 1999. Because they targeted field trials conducted by public research
institutions and aimed at evaluating the risks of GM crops, the destructions challenged the
implicit alliance formed in 1996 between environmental NGOs and researchers working on
the risks of GMOs. The destruction of Anne-Marie Chévre's experiment on the risks of gene
transfers between GM rapeseed and related wild species in June 1999 marked a turning point
for these researchers. This action traumatized Chevre and prompted her to launch an "open
letter to citizens" which was published in a national daily’ and signed by 337 researchers.
Chévre, an INRA researcher who had been a sympathizer of the ConfZdZation Paysanne and
whose research on gene flows had been used by NGOs, felt betrayed:

"If no ssientific information waswanted [E ] it should hawe been madedear earlier, rather
than usng ourdata asargunents! [E ] Was| nave to bdieve that, in the debate, research

could provide answvers to the questionsasked?™
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Other destructions of public and private sector field trials followed and NGO activists utilized
the dozens of ensuing court cases to shift the framing of the GMO debate: GMOs were no
longer simply questionable as risky technical artifacts but also as dubious choices for public
research. These court cases afforded an opportunity for activists to criticize the orientation of
research of public sector institutions and their links with the private sector, to highlight
scientific uncertainties. Moreover, the court cases were used to attempt to frame field trial
destructions as an enactment of the precautionary principle and as civil disobedience in the
long tradition of actions whereby a conscious minority helped the law to progress, as in
Gandhi's fight or the right to abortion movement. Indeed a striking feature of the destruction
of field tests in France is that they are usually practiced openly in the form of a festive street
demonstration, rather than practiced at night under the cloak of anonymity; and they have
been theorized by their promoters as an act of civil disobedience in the tradition of the 1773
Boston Tea Party that paved the way for America's emancipation from British colonial

domination (Bové and Luneau 2004).

Some activists sought to shift the framing of the debate even further: field destructions
became part of a strategy devised by leaders of the ConfZdZation Paysanne together with a
few other NGOs including Attac, an anti-globalization movement founded in 1997 (30,000
members in France in 1999), designed to shift the framing of the GMO debate from a "risk
framing" that implied a predominance of scientific experts' discourse, to a socio-economic
alterglobalist framing of the GMO issue (Heller, 2002). In this new framing, the question of
the appropriateness of GMOs overtook that of their potential risks. Farmers' opinions were
considered more legitimate than those of scientists since they were based on their practical
expertise concerning food and agriculture. They coined the term "malbouffe" ("bad food") to
blame a wide range of harmful environmental, social, economic and political effects of
industrial monopolies and globalized agro-food systems, focusing for example on the
consequences that the "commodification of seeds" (notably through patenting) would have on
farmers throughout the world.. In a letter to INRA researchers, after noting that a field of
destroyed GM oilseed rape was only 500 meters from a non-GM seed production field and the
consequent risks of "genetic contamination", a leader of the ConfZdZration Paysanne

continued:
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"But we could carry ondebating purely scientific questionsfor which you, researchers, are
the only onesto really have the keys [E ] Whatis importantto us[E ] is the undelying
judtification for these experiments. [E ] [GMOs are] a fundanental tool in the dependence of
all the world's farmers and herefore all its people whose fate will bemerrily sealed atthe
forthcoming Sattle conference [E ] We would therefore like scientists, like all citizens[E ] to
categorically say NO to GMOs and her future implicationsfor the world."®

With the destruction of one in six field trials in 2001, one in three in 2003 and more that one
in two in 2004, these experiments became a risky bet for seed companies and public research
institutions (Fig. 3). The controversy was further fuelled by extensive media coverage of
several instances of contamination of non-GM seeds and fields by GM seeds, some of which
were officially identified and reported by the French National Food Safety Agency, AFSSA,
in July 2001.

With the focus on field trials, local actors emerged in the political arena. From 2001 to 2004,
about 1,200 town councils and 16 out of the 22 regional governments voted local GM bans.
These local scenes serve as a point of articulation between several arenas: the activist arena
(localizing trial sites, pressing elected representatives to take a stand, mobilizing citizens to
participate in field destructions), the political arena (deliberations and votes for/against bans
at local and regional councils), the legal arena (court cases following the systematic challenge
of local bans by the central government, as well as trials of activists involved in field
destructions) and the local media (Fig. 4). Field trials were redefined in these debates as a
problem of democracy: arguments centered not only on the need for more citizen information
and participation, but also on the need for locally elected political representatives to protect
their constituencies and their organic food producers. The organization of a European network
of "GM-free" regions also helped local policy makers to build a bridge between the problem
of GM crops and regional agricultural development. This bottom-up mobilization of local
representatives also prompted members of parliament (Le Déaut and Ménard 2005) and
national political parties to take a stand on experimental releases. In 2004, shortly after a
regional government announced bans on GM crops, the national leadership of the socialist
party (social democrats) "firmly condemned the continuation of open air field tests" — a
turnaround in this party's position on the subject'’. Beforehand, Greens and the communist
party, some of whose representatives took part in field destructions in 2003-2004, sought

favor with José Bové and suggested he lead their list for the 2004 European elections. Other
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key actors in the political arena were also prompted to frame GM field tests as a social
problem. For instance, after the 2001 destructions, the minister for agriculture opened up the
black box of GM field tests as a knowledge-producing activity, suggesting that one should
make a distinction between firms' commercially oriented R&D experiments and public risk

research experiments.

Initially, GM field trial destructions as well as local bans of field trials were systematically
condemned in court trials. However, in 2005, several courts concluded that the "state of
urgency" could justify such actions (because of gene flows), especially when the obligation to
inform local populations was not respected. This shift in the legal arena illustrates how
specific orders of justification have to be utilized in different arenas: judges did not discuss at
length the technical dimensions of the problem, but rather investigated whether the
procedures that guarantee the rights of the different parties were respected. Thus, actors had to
find ways in which to reframe the issues surrounding field tests in ways that could be
addressed within the legal arena, using that arena's grammar. Arguments about the likelihood
of gene flow and related ecological risks did not sway the judges; but reframing the problem
in terms of public rights opened the way for a successful defense case. And eventually judges
agreed, unexpectedly, not only to acknowledge that the destruction of GM field trials could be
legitimate, but also that — under specific conditions - they could be considered not to be

illegal.

Recent years have also seen the emergence of an arena of participatory debates around the
issue of experimental release, as a response to contestation, starting with the consensus
conference in 1998. This was the first time that a French government had embarked on any
type of participatory process for technology assessment and was seen as a potentially radical
departure from France's traditional technocratic style of governance (Marris and Joly, 1999).
A second large-scale government-sponsored debate took place in February 2002. This second
event focused on GM field trials rather than on GM crops and foods which had been the
subject of the 1998 consensus conference, and was prompted by the intensity of field trial
destructions in the preceding summer. It resulted in a report written by the four organizers
(each the head of a relevant government commission) that reframed field trials as "an
intrusion in the social space" (Babusiaux et al. 2002, p.16):

"The expression field trial' suggests a stuation in-between laboratory experiment and ®dal

space whereas through hedissemination it causes, thistrial is fully Stuated in the sodal

19



spae. Sncethisintruson in the sodal space takes place fromthe stageof thefield trial and
not only that of commercial cultivation, many participants hawe tended to consde thatit is
fromthe sagewhen a request is madeto carry out a field trial that assessments, which are
todaydoneonly before commercial cultivation, siould becarried out”

Moreover, the report recommended that such assessments should not only evaluate
environmental and health risks, but should assess whether or not the GM crop proposed is

"socially acceptable" (p.25).

Other novel participatory processes have included Internet consultations on field trial
applications by the Ministry of Agriculture and an interactive technology assessment carried
out by INRA in 2001-2003 on whether or not to carry out a field trial of GM vines (Bertrand
et al. 2005). In this last case, the field trial went ahead only after the aims, localization and

protocol of the experiment had been subject to intense negotiation with local actors.

Public confrontation on field trials has also had significant effects in the scientific arena. As
compared with the beginning of the 1990s when molecular biologists were the only "owners"
of the GM problem, population biologists and agronomists were now considered as key
providers of knowledge for problems such as co-existence, traceability or long-term impact
of GM crops on agricultural practices. Interactions between the scientific community and the
politicy arenas were no longer channeled and controlled by a few powerful spokespersons.
Many researchers spoke alongside activists to claim that GM field trials are not only a matter
of production of knowledge but should instead be considered as the Trojan horse of
commercial crops and a matter of societal choice. This new framing of the GM problem led
to support for new types of research, aiming at modeling intra-specific gene flow (crop-to-
crop, rather than the previous focus on crop-to-wild), which was thus co-produced as both a
political and a scientific object (Bonneuil 2006). This increasing diversification of research
programs and of epistemic stances involved in GM research encouraged diverse — and
conflicting — discourses from scientists, many more of whom engaged in the public debate.
They publicly showed their support or opposition to the rationale for GM field trials when
they signed either one of two competing petitions: "Defend Research", in favor of field trials,
or "Open Research", in favor of José¢ Bové (2200 and 900 signatories respectively by

February 2004).
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Discussion and conclusion

Within a few years, GM field trials have been constituted as a social problem in several
interacting social arenas. Initially framed as a cognitive endeavor to be preserved from lay
interference, they were reconceived as "an intrusion in the social space" which had to be
negotiated with actors from that space (Fig. 4). The boundaries between science and society
had been redrawn and remained unstable. Some actors continued to argue for the
"containment of GM plants in laboratories, where all research ought to take place"''; while
other actors sought to re-entrench field trials and close the controversy. For instance in 2004,
the Ministry of Agriculture re-named field trials "research programs" and the minister of
science and technology asserted that "cutting down a GM crop is like breaking into a
laboratory to break test tubes."'> Contrary to what an essentialist understanding of the
"experimental society" would suggest, the boundary between "the laboratory" and "the

society" is thus not predetermined, but is the — constantly renewable — product of boundary

work carried out by actors in different interacting arenas.

As shown in Figure 4, by 2004, GM field tests were high in the agenda of most arenas:
policy, scientific, expert, regulatory, media, activist, and legal. The direct intervention of of
leaders of political parties as well as of local and regional government gave birth to a
political arena around GM field trials, that was larger than the more entrenched policy arena
of the earlier years. Moreover, an additional arena, that of formal participative technology
assessment (organized by governments and research institutions), had emerged. A proposed
consultative forum that would carry out socio-economic assessments of applications to carry
out field tests would provide a permanent institutionalized space for this new arena. The
emergence and analysis of this new arena for formally organized public participation should
not, however, overshadow the importance of "informal" forms of participatory technology
assessment. Indeed this case study has confirmed the thesis of Rip (1986) that public
controversies can act as forms of public participation and informal processes of technological
assessment, independently from government-sponsored participatory processes. Moreover in
this case as in others, governmental participatory initiatives were conceived in response to

contestation and aimed to contain them.

In the tradition of civil disobedience, activists constructed the act of publicly destroying GM

field trials as both an end (to prevent GM dissemination) and a means (to draw attention to
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the risks related with such experiments for the local environment and to create a major
confrontation with seed firms and the central political power). They succeeded in changing
the nature of the problem in the political arena: it is no longer only a national and EU issue,
but also a local political issue. As compared with the beginning of the 90s when MPs barely
had a voice in the political debate, the concern about the rationale of GM field tests became
the problem of every single city mayor and every single local government. Transformations
also occurred at the national level with debates within political parties, which resulted in a
new situation marked by the direct participation of several Green Party leaders in some anti-
GMO actions and an official position of the Socialist Party against GM field experiments.
Although destructions have been a key element, the repertory of modes of action against field
trials has been increasingly diverse, including also bans by local and regional governments,
court cases, petitions, open letters, responses to government-sponsored public debates and
consultations, etc. As a result, the destructions have had an impact in a number of different
spheres, such as legal proceedings, regulatory procedures, scientific research agendas,

participatory technology assessment, and government policy (fig. 4).

Throughout these controversies, different framings of the issue have been confronted and
become more or less dominant in particular arenas and at particular times: ecological risk,
contamination of weeds or other crops, right to information, right to participation,
alterglobalist, etc. Beyond a social evaluation of the risky character of the GMOs as technical
artifacts, the contestation of GM field trials triggered debates about the scope of the
precautionary principle, the legitimacy of civil disobedience, the governance of public
research, and about the kind of world GMOs lead us to inhabit. As the framing of the debate
shifted, different heroes and victims were identified or constructed. For example, within the
"ecological risk" framing, the main victims were wild relatives of crops and public sector
researchers carrying out biosafety research were heroic figures; but once the contamination
of other crops became a key issue, the main victims were organic farmers and others
choosing not to grow GM crops. The "right to information" and "right to participation"
framings identified local politicians as failing to adequately serve and protect their
constituencies, and eventually forced them to take a stand. The "alterglobalist" framing
demoted public sector scientists to the status of collaborators in the criticized global ag-food
system, and promoted small-scale farmers and their emblematic figurehead Jos¢ Bové to the

status of hero: the expertise of researchers was superceded by the expertise of paysans
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As the controversies spread into a greater number of more diverse arenas, the range of
potential problem definitions increased, each based on the different orders of justification
that characterize specific arenas. From 1999 a wide range of actors (scientists, experts,
activists, regulators, politicians, judges, lay participants in participatory processes)
participated in the public debate on GM field trials, interacting in many arenas. This was in
sharp contrast with the first period, when a small tightly knit network of actors (a few
regulators, scientific experts and biotech firms) in the scientific and political arenas
controlled the definition of GM field trials as an activity of knowledge production. In
different arenas and from the perspective of such a wide range of actors, there can be no
single consensual definition of the "common good" (e.g. French agricultural competitiveness
on the global market or the coexistence of different types of agriculture on a local territory),
nor of what constitutes "good and relevant knowledge" on which to base policy decisions.
Thus the previously dominant rational-legal and technocratic means of closure was no longer
effective and political institutions at the national and local levels had to develop and
experiment with new forms of governance. This new context was also a major challenge for
national research institutions - which had been used to controlling science policy- and we
may wonder whether this experience is an exception or if it marks the emergence of a new
phase in the relation between science and society (Bonneuil 2005; Callon et al 2001;

Nowotny et al. 2001).

In analytical terms, our definition of public debate as "a set of conflicts in various arenas,
which aim at defining the cognitive and normative content of a given problem" provides a
useful analytical frame. It does not provide a single causal explanatory scheme. Explanations
in terms of interests, actors' coalitions or policy networks would be limited because the
actors' dynamics are partially co-produced with the process. For instance the ConfZdZ ation
Paysannewould not be the institution it is today without the GM controversy since this
conflict greatly contributed to redefining its collective identity. Also, in such public debates,
the actors use a multiplicity of resources and employ a multiplicity of orders of justification
(e.g. common good, scientific facts, competitiveness, respect of legal procedures, etc.).
Following the confrontations in various arenas allows us to take into account the variations in
the legitimacy of actors' stance and the influence of orders of justification on the framing of
the issue. However, although the presentation of the arenas in Table 1 is necessary in order to
draw attention to the diversity of grammars used, our case study demonstrates that it is still

too undifferentiated: it is too simplistic to speak of a single "political", "scientific", or "legal"
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arena. Thus we must beware of using the arena framework in a mechanistic fashion,
automatically linking orders of justification to specific types of arenas. Despite these
reservations, the characterization of spaces where actors interact is a useful tool for the

analysis of public debate.

This case study shows the importance of taking into consideration the movement of actors,
objects and discourses between various arenas of a structured mosaic public space. As ANT
tells us, actors produce heterogeneous networks; they produce hybrids. But in the analysis
presented here, hybrids are produced from interactions between actors in diverse arenas
characterized by specific grammars. Such grammars are to some extent resources for action
but they are not independent from the course of action: just like the law that evolves in court
trials through interpretation and the making of jurisprudence, grammars of action are
performed and transformed through action. Thus, not only has the framing of the GM debate
been transformed as it erupted into a greater range of arenas, but those arenas themselves
have sometimes been transformed, as new orders of justification replaced old ones as

legitimate bases for credibility and action.
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Table 1- Key charaderistics of arenas

Institutions and other

Arena . . Dominant actors Symbolic referential | Hurdles Resour ces Deviations
spaces of interaction
Firms, Financial Free Market, Money,
. markets, Regulators, Efficiency, Market shares, Stock | Reputation, Monopoly, Trade
Economic Market, WTO Consumer organizations, | Competitiveness, The | market, Reputation Patents, barriers, Fraud
Share holders Consumer Competitivity
The Truth, Proof,
R chinstitutes Scientific method, Scientific Fundin Lack of
Scientific esearch | ' Scientists Objectivity, publications, Peer 9 independence,
Scientific journals d : : Reputation, Patents
Universalism, evaluation Fraud
Impartiality
- . . Scientific Lack of
Expert Scl ent!ﬂc advisory Nominated experts Sound Science, ansensus, yptes, knowledge, independence,
committees Independence Minority opinions : .
Reputation Lack of rigor
Sound Science, Public | Application of K nowledae of rules Loopholes,
Regulatory Ministries, Agencies Civil servants, Lobbyists | Good, Precaution, regulations, and roce%ures Corruption,
Independence Credibility, Trust b Partiality, Inaction
- : Lawsand
Legal Courts Judges, plaintiffs and Ju_st|ce, Law, Human Trials Jurisprudence, Partiality, Error
defendants Rights
Procedure
Administration and Common Good, Power. Mon
Policy governments Policy makers General Interest, The | Elections, legality ' el Autism, Corruption
) . Image
Parliaments Nation
. Newspapers, TV . . Freedom of speech Audience, Agenda Sources, S
Media . ' Journalists, Editors o ’ : ' Reputation, Censorship, Lies
Radio, Internet Objectivity setting ,
Audience, Money
: Citizens, Public . .
Activist Socia Movements, NGO leaders interest, The Planet, Agenda setting Members, Money, Terro_nsm, Political
NGOs . Image exploitation
Human Rights
e s gy | PO
- Organizers, Participants patory legitimacy, though . Political
Participatory | Conferences, democracy, . Funding o
i (expert and lay) performing exploitation
Interactive Technology Laypeople, Novelty S
participation
Assessment
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Fig. 1. The trans-arena dynamics around GM field trials: phase 1 Entrenchment (1986
1993.

Thefigure illudrates thestrong inks existing béween 4 arenas(economc, expert, policy,

scientific) which forma drong duger srongly entrenched fromtheinfluence of other arenas

in this cluger united bya few circulating key molecular biologists, GMOs are framed asa
CQeonpditivityO problem, GM field trials asa cognitive endeavour.
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Fig. 2. The trans-arena dynamics around GM field trials: phase 3 - 19962000.
Thefigure illudrate a disentrenchment of theissue of field trials, opaning the different arenas
to dronge interactionswith each other (only major ones bang represented): beyond he
initial cluger, thisindudes media, adivist, and tvo addtional arenas(legal and
participatory). This new configuration is marked byframngsemphaszing therightto

information and the need for more ecological risks research.
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Fig. 3 GM cropsfield trials under attack
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Fig. 4. Trans-arena dynamics around GM field trialsBPhase 4, 19992005

In this pha<, field trials are hoty debated in many interacting arenas and ae framed as"an
intruson in the sodal spaceQ, a problem for coexistence with organic agriculture and an
emblem of lack of democracy and deentralization.

32




NOTES

! On the notion of Cboundary work E, see Gieryn 1983.

2 Nat. Archives CAC 900318/20 Fonds Jacques Poly, M. Zabeau to A. Deshayes. Oct. 14th, 1986.
® P, Legrand Archives. Axel Kahn to Schmid, March 23, 1989

*P. Legrand Archives. Memo from D. Holleau, Ministery of research , Oct 1991.

® Fonds Jean Marrou. Recently handed over to Nat. Archives (not yet numbered)

® Fonds Jean Marrou. Recently handed over to Nat. Archives (not yet numbered).

" LibZration, 23 June 1999.

8 A.-M. Chevre, e-mail of 18/04/00.to the forum "transgzhe se"

® November 9™, 1999. Letter from the Aris ge Branch of the ConfZdZration Paysanne (Didier Leboeuf) 'to the
scientists. Kindly communicated by A.-M. Chevre.

10 AgriSalon, May 12", 2004.

13, Testart in Le Monde Sept. 18", 2004.

12 d'Aubert interviewed by Le Figaro. Sept. 11", 2004.
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