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What the French ban of Bt MON810 maize means for science-based risk assessment

The French arguments presented in February 2008 were derived from a draft document of an official (although short-lived) scientific committee, of which most of its members subsequently rejected this interpretation 1 . To understand the reasons for governments to produce their own 'scientific' assessment, it is important to stress that, in Europe, GMOs are regulated by EU law and that a ban on GMO cultivation must have scientifically justifiable reasons. However, bans (now implemented by 9 European Member Another part of the EM document is on dissemination and persistence in soil or aquatic environments of the insecticidal protein produced by MON 810 (termed Cry1Ab).

However, no scientific publications are cited showing such an impact in nature. A 9-year study on Bt-maize cultivation in 4 different sites found that the Cry1Ab protein was not present in the soil in the spring of the following year [START_REF] Gruber | Determination of insecticidal Cry1Ab protein in soil collected in the final growing seasons of a nine-year field trial of Bt-maize MON810[END_REF] . This article was not cited in the EM document and neither was additional literature, including long term results from the USA (see Supplementary Information 2 for references).

Similarly, the invoked risk for non-target arthropods is allegedly substantiated by meta-analyses but none (not even the most recently cited) actually provides « new data » from field studies (that is to say, information or data not previously examined by EFSA). These meta-analyses (e.g. [START_REF] Naranjo | Impacts of Bt crops on non-target invertebrates and insecticide use patterns[END_REF] ) only point to the following phenomenon: when pest management is efficient (due to either pesticides or to Bt plants), an unavoidable effect is to reduce presence of arthropods that depend on the target host, either as predators or as parasitoids. Actually this effect is found mainly for a parasitoid which has not been reported in French fields.

Finally, it should be mentioned that many of the cited articles are laboratory studies (often worst-case scenarios) which, as is well accepted from the Monarch butterfly controversy [START_REF] Sears | Impact of Bt corn pollen on monarch butterfly populations: A risk assessment[END_REF] , cannot alone be used to infer a risk in a natural context.

In conclusion, the French EM document not only contains no new scientific evidence, It is significant that the French Biosafety Authority ('Haut Conseil des Biotechnologies', HCB) was not consulted on this EM. Consequently, the Chairman of the HCB wrote to the French Prime Minister expressing the "emotion" of the HCB members and their shock that "other expertise" was seemingly used for the preparation of the document and that the conclusions of previous HCB reports had been ignored. The Prime Minister did not reply. The actual authors of the EM document, as well as their scientific qualifications, if any, remain unknown; which transgresses scientific ethical norms.

Following the release of the EM document (whose purpose was to inform the EC, according to European law), a national ruling ('arrêté') was published on March 16, 2012 reimplementing a moratorium irrespective of the EC decision on the EM (again without consultation of HCB). This ruling includes a recent laboratory study claiming to observe a deleterious impact of Cry1Ab on ladybirds [START_REF] Hilbeck | A controversy re-visited: Is the coccinellid Adalia bipunctata adversely affected by Bt toxins?[END_REF] . The conclusions of this study are inconsistent with numerous other publications on this topic and with the meta-analyses cited in the EM document, and it has already been criticized (see [START_REF] Romeis | Putative effects of Cry1Ab to larvae of Adalia bipunctata -reply to Hilbeck et al[END_REF] ). EFSA has rejected the arguments presented by the French government [START_REF] Efsa | Scientific Opinion on a request from the European Commission related to the emergency measure notified by France on genetically modified maize MON 810 according to Article 34 of Regulation (EC) No 1829/2003[END_REF] .

The history of the bans in EU, cited here, documents a pattern of behaviour in which politicians cite and/or misuse scientific publications to suit their political desires. Risk analysis is divided into risk assessment and risk management. The former being an exclusively scientific process and is the domain of scientists and not politicians. Unlike risk perception, risk assessment, and science in general, is not a "social construct" (despite what the postmodern school of thought often claims 10 ): risk assessment is the implementation of the scientific method. Risk is a scientific term defined as risk = hazard x exposure to hazard.

In contrast, risk management may operate in a broader context: technological, political and It is a general trend that decisions for regulations specific to GM crops are getting increasingly non-science-based in the EU [START_REF] Morris | EU GM crop regulation: a road to resolution or a regulatory roundabout?[END_REF][START_REF] Ricroch | Is the German suspension of MON810 maize cultivation scientifically justified?[END_REF][START_REF] Davison | GM plants: science, politics and EC regulations[END_REF] . This trend would be amplified should Member States be given the possibility of banning GMO cultivation on their own territory without having to provide any scientific evidence relating to new risks, as proposed by the EC in 2010 [START_REF] Sabalza | EU legitimizes GM crop exclusion zones[END_REF] . Implications for such political decisions go far beyond GMOs.

EFSA is an independent scientific body founded in 2002 by the European Parliament and the Council of Europe following a proposition of the EC. The current burden of safety assessment of transgenic crops in Europe is probably too stringent [START_REF] Giddings | Confronting the Gordian Knot[END_REF] , and in a context dominated by the precautionary principle, EFSA's advice is certainly obligatory and necessary for risk-evaluation of GMOs. Nevertheless, EFSA is under constant politically motivated criticism from some environmentalist NGOs and EU Member States, including

France. GMO approvals must pass by the Council of Agricultural Ministers though this body has never been able to reach agreement with a qualified majority [START_REF] Davison | GM plants: science, politics and EC regulations[END_REF] . In such case, the decision reverts to the EC which usually agrees with the EFSA recommendations (although often with delays counted in years). This has caused antagonism towards EFSA, resulting in unjust accusations of being biased and in league with the biotechnology industry (see EFSA's response 15 ). Such accusations degrade the validity not only of EFSA opinions but of scientific risk assessment in general.

One may wonder why, after more than one year of such malpractice of scientific expertise, as is contained in the EM document, these events have not triggered wide criticisms.

Of course criticisms will not originate from the new French government which follows the
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  but authentic scientific reports, including those of the EFSA GMO Panel, are distorted, misquoted and falsely interpreted. Other scientific articles (at least 8 since 2008) relevant to the subject and providing a different picture are ignored. On the most important points we have obtained direct supporting evidence from several authors of the cited scientific articles and from other experts in the field (see Supplementary Information 2).
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Comment citer ce document : Kuntz, M., Davison, J., Ricroch same anti-GMO policy. We propose that the silence of the media and of scientific institutions, etc. is, at least partially, attributable to the diffuse contemporary postmodern and relativist ideology that science is a "social construct", a particular "framing" of truth, and finally is simply an opinion, no better than any other opinion [START_REF] Kuntz | The post-modern assault on science[END_REF] . In such a context, those who insist on scientific truth will inevitably face accusations of 'positivism' or 'scientism' [START_REF] Kuntz | Why the postmodern attitude towards science should be denounced[END_REF] . It is a great contradiction of the EU policy, that it simultaneously defends a 'science-based' approach while, at the same time, it is stuck in a postmodern framing which denies that science can approach objective truths. 
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A point by point analysis of the arguments put forward by the French government on the 20th February 2012, for a case of emergency concerning maize MON 810