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to the state secretary for

infrastructure and the environment

mrs W.J. mansveld

p.o. Box  20901

2500 eX the hague

datum  31 october 2013

KenmeRK Cgm/131031-01

ondeRWeRp topic Report ‘Where there is smoke, is there fire? Responding to 

  the results of alarming studies on the safety of gmos’

dear mrs mansveld,

please find enclosed out topic report ‘Where there is smoke, is there fire? Responding 

to the results of alarming studies on the safety of gmos’ (Cgm/131031-01). 

Summary

results of studies that cast doubt on the safety of genetically modified (Gm) crops and products 

are published occasionally in the media; these are called ‘alarming studies’. The debates that 

arise as a result follow a familiar pattern and do not finally come to a resolution that commands 

broad support. moreover, evaluations or reviews by scientific advisory bodies are often not suf-

ficient to bring these debates about (the safety of) Gm crops to a conclusion.

alarming studies will always provide an excuse to reignite the national or international scien-

tific and public debate, and therefore also the political debate. Because it is not possible to de-

termine straight away whether the conclusions of an alarming study are correct or not, COGEm 

observes that it is always necessary to determine whether the new findings provide grounds 

for reviewing or revising the risk assessment that has already been carried out and/or follow-up 

research. However, debates about alarming studies bring to light several fundamental issues 

that cannot be dealt with in an ad hoc manner, but which need to be addressed as part of cur-

rent policy. In this context, COGEm recommends the following: 

•	 Encourage monitoring of scientific research (e.g. by advisory bodies) and where necessary en-

couraging further examination and review of alarming studies.  

•	 Take a decision to include or exclude context-related arguments (such as wider issues about 

the relation between GmOs and sustainability or naturalness, and also the debate about the 
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industrialisation of agriculture and the power of major companies) in discussions and policy 

decision making by:

 - organising forums and ‘thinking laboratories’ or facilitating a broader and non-GmO-specific 

debate about food supplies,

 - monitoring context-related arguments and identifying fundamental sticking points (e.g. ari-

sing from new technological developments),

 - regularly re-examining and revising biotechnology policies based on monitoring scientific 

developments (possible policy tool: trend analyses).

•	 Carry out random repeat studies or supervised inspections of GmO safety studies by companies.

•	 Promote scientific research into the safety of GmOs by making it more attractive for researchers 

to carry out counter-studies and repeat studies (for example through the provision of funding 

and access to research materials).

•	 Ensure in-house knowledge and competences in specific areas of science and science communi-

cation within the ministries.

When an alarming study appears, the government should respond quickly and appropriately. In 

this regard, COGEm raises the following points for consideration:

 

•	 make it clear to all concerned that the political decision will be based on the scientific assess-

ment, but that the final decision and the responsibility for this decision will lie unreservedly 

with the government.

•	 Consider whether additional expertise should be obtained.

•	 Define and carefully observe the scope of consultations between national and European advi-

sory bodies in order to ensure an independent judgement.

•	 Continue to actively communicate policy decisions about the authorisation of GmOs (such as 

the decision to guarantee individual consumers the right to choose by requiring Gm food to be 

labelled as such).

the full text of the report is attached. 

yours sincerely,

professor Bastiaan C.J. Zoeteman

Chair of Cogem
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suMMaRy

Results of studies that cast doubt on the safety of genetically modified (gm) crops and 

products are published occasionally in the media. in this report we call these ‘alarming 

studies’. sometimes these studies are almost impossible to verify, but in other cases the 

results are published in scientific journals. the debate about these studies often fol-

lows a familiar and recurring pattern, in which those involved ultimately cannot agree 

on the significance of the results and the consequences that should be attached to 

them. the dynamics and characteristics of these public debates on the safety of gene-

tically modified organisms (gmos) are not unique. similar debates take place about 

other controversial technologies or developments which affect social values. examples 

are shale gas, nuclear power, mega farms, culling wild animals in nature reserves and 

vaccination programmes.

this topic report draws on an argument analysis and several case studies (pusztai 1998, 

Rosi-marshall 2007, huber 2010, séralini 2012 and Carman 2013) to examine the dyna-

mic of debates about the safety of gmos. the questions investigated are: What are 

the different types of arguments used? What is the purpose of these arguments? and 

What effects do these arguments have on the course of the debate? the options for 

action open to government and advisory bodies in response to the appearance of an 

alarming study are also examined. these include things like monitoring, making an 

initial response and taking specific measures, selecting experts/advisory bodies, dea-

ling with missing data or new lines of reasoning, national and international consulta-

tions, follow-up actions and communication during the process. the various options 

for action each have their own benefits, risks and pitfalls, from which some lessons and 

pointers can be drawn. these are looked at in detail and recommendations are made 

on how to respond to alarming studies. 

Famil iar pattern to debates on alarming studies about GMOs

the most important catalyst for preparing this report was a publication in the journal 

Food and Chemical Toxicology (september 2012). a french research team led by gil-

les e. séralini published the results of a two-year feeding test on rats fed with the gm 

maize nK603 and various concentrations of the herbicide Roundup. the researchers 

concluded that the rats fed with nK603 and Roundup developed more and more seri-

ous tumours than the control group, and also developed the tumours earlier in their 

lives. the efsa (european food safety authority) and various national authorities and 

scientific advisory bodies reviewed the study and concluded that it had such serious 

methodological shortcomings that the conclusions could not be justified. 
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the debates that usually break out following the appearance of alarming studies tend 

to develop according to the same pattern. the authors and opponents of gmos point 

to the publication as proof that gm crops are dangerous and argue that measures 

should be taken immediately. the government responds in a procedural manner by 

referring the study to its scientific advisory bodies for their opinions. the advisory 

bodies assess the publication on its scientific merits and come to the conclusion – so 

far – that it does not pass the test of scientific credibility and that there is no reason 

to revoke or postpone authorisations for gm crops. for the government, that appears 

to be the end of the matter. however, those that think the results are reason enough 

to ban gmos feel that their opinions are not being heard and continue to pursue the 

debate with undiminished vigour. such situations easily arise in discussions on topics 

about which there are scientific uncertainties (disagreement about the facts) and 

about which social values and norms vary widely (disagreement about values). they 

are called ‘wicked problems’: dynamic problems without no clear demarcation or defi-

nition and which are continually redefined and reproduced, making previous solutions 

no longer workable and throwing up new problems and questions. 

Assessment by a scienti f ic advisory body is i tself  no remedy 

alarming studies always make the news. they often lead to national or international 

debates about the safety of gmos, and usually it is not possible to determine straight 

away whether the results and claims in such studies are valid or not. the credibility of 

the study will therefore always have to be investigated – but this does not resolve the 

issue. 

the debate about gmos involves several other important aspects, such as ethical and 

religious objections and soft concerns like the fear of monopolies controlling food sup-

plies and the desire for a less industrialised form of agriculture, but the legislation on 

genetic modification in the netherlands and europe is concerned primarily with safety. 

the question of whether genetic modification is useful, ethical and socially accepta-

ble is largely left to companies, scientists and consumers themselves to decide. the 

government’s decision to limit its role to ensuring public safety and freedom of choice 

means that it hardly addresses these soft issues at all, whereas the public debate about 

genetic modification is largely concerned with just these issues. these other issues are 

not considered in the authorisation procedure for gm crops, which is based mainly 

on a risk assessment. as a consequence, the public debate about genetic modification 

out of necessity also focuses on the safety aspect, making the scientific research and 

risk assessment themselves the subjects of a critical public debate. the highly charged 

nature of the topic and the lack of attention to the social aspects in the gmo safety 

debate mean that scientific reviews and recommendations on alarming studies are not 

accepted by the public as the last word. evaluations or reviews by risk assessment agen-

cies and scientific advisory bodies are therefore not sufficient to resolve the ongoing 

debate about gm crops and their safety.
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Advisory bodies must beware of r igid thinking and tunnel vis ion 

only a relatively small group of scientists publish on the alleged danger of gm crops. 

the more the publications of these scientists are criticised, the greater the risk that 

new studies will be dismissed as incorrect or not properly carried out. Risk assessors and 

scientific advisory bodies should therefore remain alert to the existence new findings 

and review new publications on their own merits. the ability to identify new risks 

depends on being open to different, sometimes unconventional research methods. 

moreover, the highly polarised nature of the gmo debate makes it important that 

advisory bodies are aware of the public perception of their position and are careful to 

protect their image. international consultations between the various official bodies in 

europe about the scientific value of an alarming publication can be useful in coming 

to a more discriminating judgement, but can also be considered as an orchestrated 

attempt to put down dissident opinions. the scope of such consultations should there-

fore be carefully defined and observed to ensure that each organisation can be shown 

to have come to its own independent judgement and the principles on which these are 

based are clear to all concerned.

Transparency is crucial  for government, science and industry 

many consumers have little idea about how much of their daily diet consists of gmos 

and they do not know about the legislation on the marketing authorisation of gm 

crops. it is therefore important that the government takes the trouble to explain 

openly, clearly and frequently what the procedures are for deciding about gmos so 

there can be no doubt about how they will ensure public safety and freedom of choice, 

and why.

the issue of the burden of proof and availability of data and research materials is 

a recurring sticking point in the debate about the safety of gmos. the government 

makes itself vulnerable by placing the burden of proof for the safety of gmos entirely 

on the manufacturers. it sets the test conditions and criteria and assesses the results 

obtained. for some people the fact that manufacturers supply the data is reason 

enough to assume they cannot be reliable. to bolster confidence in the system, the 

government could commission random repeat studies or supervised inspections, as is 

customary for pesticides. this would give the government the opportunity to observe 

some safety experiments.

Visibi l i ty of pol it ical  decis ion making an issue

By asking scientific advisory bodies for advice, the government is, in effect, doing lit-

tle justice to the broader public debate about gm crops. it makes reducing scientific 

uncertainties the key issue, whereas in essence the debate is about the threat posed 

to social values and norms by new scientific developments. under the authorisation 
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procedure, the government takes the final decisions about the safety of gm products, 

based on advice from expert committees. the government has chosen to safeguard the 

freedom of individual citizens by requiring gm foods to be labelled, but this does not 

mean it has no further part to play when faced with these choices. it is when science 

can provide no clear answers that political responsibilities and decisions become much 

more important. in such situations, a key challenge is how to deal with uncertainties. it 

is up to the government to state where the legislation and research into the safety of 

gmos may be flawed and contain uncertainties, and how it will take decisions within 

the margins of uncertainty. it is up to politicians to decide at what point science provi-

des a sufficient basis to take a decision and to accept responsibility for this.

Addressing the wider issues of biotechnology in a broader debate

a general point is that the government response to an alarming study must be balan-

ced and give due consideration to both the specific and the contextual arguments. it is 

crucial that the different types of arguments in the debate are acknowledged and kept 

separate. this does not mean that addressing one type of argument invalidates the 

other argument, but that it may belong in another discussion.

the government has a role to play in addressing the contextual arguments and soft 

concerns about gmos in agriculture. many of these arguments are not specific, but 

belong in a broader debate about food production and food security. facilitating a 

platform for discussion will give the government an opportunity to identify any funda-

mental context-related sticking points. the soft concerns and wider issues surrounding 

biotechnology must not be addressed in an ad hoc way in response to alarming studies, 

but during the normal course of research and development and as part of existing 

government policy. monitoring scientific results and context-related aspects of bio-

technology can deliver insights into the arguments and discussions about gmos.

promoting knowledge and competences in science communication will better equip 

the government to meet the information needs of the various stakeholders in the 

debate. By communicating directly with social stakeholders and non-governmental 

organisations (ngos), the government can strengthen its position as a central point 

of contact. 
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When an alarming study about the safety of a GmO appears, a decision should be made on 

whether the new findings provide grounds for reviewing or revising the risk assessment already 

carried out on the GmO. In addition to the usual actions (obtaining advice from scientific advi-

sory bodies), the government can consider the following: 

•	 make it clear to all concerned that the political decision will be based on the scientific assess-

ment, but that the final decision and the responsibility for this decision will lie unreservedly 

with the government.

•	 Consider whether additional expertise should be obtained, bearing in mind the advantages and 

disadvantages of this option.

•	 Define and carefully observe the scope of consultations between national and European advi-

sory bodies in order to ensure an independent judgement.

•	 Continue to actively communicate policy decisions about the authorisation of GmOs (such as 

the decision to guarantee individual consumers the right to choose by requiring Gm food to be 

labelled as such).

alarming studies also often give cause to reopen discussions about the wider issues. In this 

respect the government could consider the following actions in relation to its current policies:

•	 Encourage monitoring of scientific research (e.g. by advisory bodies) and where necessary en-

courage further examination and review of alarming studies. 

•	 Take a decision to include or exclude contextual arguments about GmOs in discussions and 

policy decision making by:

 - organising forums and ‘thinking laboratories’ or facilitating a broader and non-GmO-specific 

debate about food supplies;

 - monitoring contextual arguments and identifying fundamental sticking points (e.g. arising 

from new technological developments);

 - regularly re-examining and revising biotechnology policies based on output monitoring (pos-

sible policy tool: trend analyses).

•	 Carry out random repeat studies or supervised inspections of GmO safety studies by companies. 

•	 Promote scientific research into the safety of GmOs by making it more attractive for researchers 

to carry out counter-studies and repeat studies (for example through the provision of funding 

and access to research materials).

•	 Ensure in-house knowledge and competences in specific areas of science and science communi-

cation within the ministries.
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1
inTROduCTiOn

in recent years a number of scientific journals have published articles on 
studies that dispute the safety of genetically modified (GM) crops. several 
unpublished studies and reports have also led to discussion in the scientific 
and public domains. We call these ‘alarming studies’. The recurring scien-
tific and public debates about the value of these studies (are the conclusions 
justified or not?) and the consequences that should be attached to them is 
the subject of this report. We investigate how the government and advisory 
bodies can respond to the results of alarming studies on the safety of GMOs. 
The focus of this report is on the use of GMOs in agriculture (field trials, culti-
vation and consumption), because this is the most controversial form of bio-
technology and most of the alarming studies are about these applications. 

the research into and use of genetic modification and genetically modified orga-

nisms (gmos) have been subject to regulation for quite some time. Companies, uni-

versities and research institutes around the world are looking into the possible risks 

and short- and long-term effects of existing and new gmos on humans and the envi-

ronment. the results of this research, whether published in the scientific literature 

or not, form the basis for the environmental risk assessments performed by licensing 

authorities. to date there have been no incidents confirmed by governments or com-

petent authorities in which gmos have caused direct harm to the environment or 

human health.

although the vast majority of the research indicates that no significant adverse effects 

can be expected from the use of gmos, studies concluding that certain gmos can 

indeed cause harm to human and animal health or the environment do crop up occa-

sionally. these alarming studiesa provoke fierce debates in the scientific community 

and lead to considerable public disquiet and anxiety. moreover, these debates are 

open-ended because those involved (scientists, risk assessors, companies, ngos, citi-

zens and consumers) cannot agree on the significance or value of these studies and 

the consequences that should be attached to them. for various reasons, some people 

a  in this report ‘alarming study’ means a scientific or other study, the results of which may or may not have been 

published in a peer-reviewed journal, from which it can be concluded that a technological innovation (such as a gm 

crop) poses a threat to human and/or animal health and the environment. the term ‘alarming study’ refers only to 

the claim made and does not say anything about the veracity or otherwise of the study.
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are not prepared to accept the conclusion that gmos authorised for marketing have 

been found to be safe by scientific advisory bodies. at the same time, governments 

and scientists become frustrated because the public will not accept ‘the facts’ about 

the safety of gmos. as the dutch and european authorisation procedures for gm 

crops only recognise those arguments that relate to potential risks, the public debate 

about genetic modification has been limited mainly to the safety aspects. as a con-

sequence, part of the political decision-making process (which must be an informed 

and reasoned step between scientific knowledge and uncertainties, public opinion on 

ethics and people’s perception of risk, and actual decision making) has been transfer-

red to the scientific community and its assessment of gmos.

1.1 aLaRMinG sTudiEs

alarming studies on the safety of gmos are not new and have been appearing since 

the first gm crops were authorised for placing on the market. a few examples are dis-

cussed below.

Abnormalit ies in the digest ive tracts of rats after eating GM 
potatoes – Pusztai (1998)

in 1998 dr arpad pusztai, a researcher who was then working at the Rowett institute in 

scotland, claimed that the feeding experiments with gm potatoes he was conducting 

on rats had led to abnormalities in their digestive tracts. Before the results were publis-

hed in a peer-reviewed journal, pusztai announced his preliminary findings on British 

television in the World in Action programme. in an interview he said things like ‘if 

you gave me the choice now, i wouldn’t eat it’ and ‘very, very unfair to use our fellow 

citizens as guinea pigs’.1 these pronouncements caused much commotion in england 

and several other countries. an internal audit of the results concluded that pusztai’s 

research data do not support his conclusions and he was suspended by his employer. 

later that year he was dismissed.2 But this did not end the discussion. scientists, ngos 

and politicians became embroiled in a heated debate that raised various arguments, 

accusations and conspiracy theories.3 

a year later the results of the study were published in letter form in The Lancet.4 let-

ters to the journal sent in reaction to the publication by research groups from various 

countries (including england and the netherlands) criticised the study. the journal was 

also criticised and accused of publishing the study simply to generate publicity. the 

editor emphasised that the report had been subjected to a more extensive peer review 

than usual and said he stood by its publication. pusztai and his co-author submitted a 

written reply to the responses defending their experimental design and criticising the 

tests carried out by commercial parties, arguing that they had severe shortcomings and 

were not suitable for revealing adverse effects.
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in the netherlands, parliamentary questions were raised on the issue and a morato-

rium was called for.5,6 in answer to these questions, the dutch government stated that 

it was not possible or desirable for the netherlands to adopt a position on the results 

as long as they had not been published in an independent, peer-reviewed journal. as 

far as is known, since the publication of the letters in The Lancet this case has received 

no further political attention in the netherlands. the debate eventually subsided, but 

to this day reference is still made to pusztai’s research and the reactions to his results. 

Harmful effects of GM maize in aquatic insects – Rosi-Marshal l 
(2007)

in 2007 emma Rosi-marshall, an ecologist, published an article in the journal Pro-

ceedings of the National Academy of Sciences (pnas) in which she concluded on the 

basis of laboratory tests that feeding caddis-fly larvae Bt maize reduced their growth 

rate and increased their mortality rate. 

the first reactions from other researchers came in almost immediately. Criticism was 

levelled not only at the research but also at Rosi-marshall herself. a plant biotechnolo-

gist from her own university drew up a joint protest letter with several other scientists. 

in the letter they criticised six aspects of Rosi-marshall’s research and called it ‘sloppy 

science’. the main criticism was of the extrapolation of conclusions from the labora-

tory tests to field conditions. the journal was also not spared: publication of the article 

was said to undermine its credibility. monsanto, a biotechnology company, sent a let-

ter to the us environmental protection agency (epa) criticising the research. the main 

complaint critics made against the research was that the findings did not justify the 

strident and definitive way the conclusions were stated in the summary. it was feared 

that the research results would lead to changes in policy and that anti-gmo activists 

would seize on the results to promote their cause (‘When bad science is used to justify 

bad policies, we all lose’ – alan mchughen, nature news).7 other scientists concluded 

that Rosi-marshall’s conclusions may have been premature and left certain questions 

unanswered, but that despite this the data were a valuable addition to the field. Rosi-

marshall and her colleagues replied to the criticisms in a letter to pnas in which they 

said that they had expected the paper to be taken as a whole instead of being judged 

on all the detailed points. References to the article appear regularly in publications by 

anti-gmo groups to show that gm crops are damaging to the environment and bio-

diversity. the article was also used to justify a moratorium on mon810 maize imposed 

by france in 2012.8 Rosi-marshall has continued her research into the effects of Bt pro-

teins on aquatic organisms and is currently occupied with field observations.

New pathogen from GM crops – Huber (2010)

in 2011 emeritus professor don m. huber, former professor of plant pathology at pur-

due university in the united states, made the news with the announcement that he 
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had discovered a new pathogen from gm crops with tolerance for glyphosate-contai-

ning herbicides (Roundup ready crops). a scientific paper with data and supporting 

evidence for this conclusion has not been published. huber sent an insistent letter to 

secretary of agriculture tom Vilsack in which he made specific reference to the autho-

risation of Roundup Ready gm crops, saying this should be revoked immediately in the 

light of his findings.9 the letter was leaked and spread like wildfire over the internet. 

huber later also sent a letter to the european Commission. the us department of agri-

culture asked huber to provide additional information supporting his claim (the exact 

contents of this letter are not public). huber responded to this request by sending an 

extensive list of references on Roundup and repeated his demand for a moratorium on 

Roundup Ready gm crops in the us.10 

Biotechnology firm monsanto, the producer of Roundup Ready crops, declared in a 

statement that there were no underlying data to support huber’s claim and that his 

conclusion in fact contradicts many other studies on the safety of these gm crops.11 

several of huber’s former colleagues at the university of purdue distanced them-

selves from his assertions.12 however, huber did get support for his claims: about 

800 sympathisers signed a petition supporting his research and expressing their con-

cern about the adverse consequences of gm crops.13 in the ensuing period huber 

was frequently given the opportunity to state his case in the media and was invited 

to speak by non-governmental organisations (ngos) in various countries in europe 

and elsewhere. Questions were raised in the dutch and european parliaments in 

reaction to huber’s letter.14,15 in both cases the answers referred to the lack of avai-

lable data and pointed out that none of his research results had been published in a 

peer-reviewed journal. until this was the case, there was considered to be no reason 

to look into the matter further or take any action. three years later, no article has 

yet been published in a peer-reviewed journal or any other journal. nevertheless, 

in the recurring debate about the safety of gmos, huber is often mentioned in the 

same breath as pusztai.

Rats fed GM crops develop cancer – Séral ini  (2012)

in september 2012 the journal Food and Chemical Toxicology published the results 

of a study in which rats were fed gm maize for a period of two years.16 the authors 

of the study belong to the research team led by gilles e. séralini, a professor at the 

university of Caen (france) and president of the scientific Council of the Committee 

for Research and independent information on genetic engineering (CRiigen).17 séra-

lini has been studying the impact of gmos on human health and the environment 

for many years and has various publications on the subject to his name.18,19,20 in the 

study published in 2012, rats were fed a diet that included the herbicide-tolerant gm 

maize nK603 and various concentrations of the herbicide Roundup. the aim of the 

study was to investigate the long-term toxicological effects of gmos. the researchers 

concluded that the rats fed with nK603 and Roundup developed more and more seri-
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ous tumours than the control group, and also developed the tumours earlier in their 

lives. the researchers said they were surprised to discover these carcinogenic effects. 

they also said that the rats fed with nK603 developed kidney problems. according to 

the authors, both Roundup and nK603 caused hormone imbalances. publication of 

the article was accompanied by a book (tous Cobayes? – all guinea pigs?) and a film 

with the same title which stresses the dangers of eating gm food. the results were 

presented in a more readily comprehensible and popular form on a special website 

and facebook page.21 

the publication led almost immediately to a vigorous international debate. the efsa 

as well as various national authorities and scientific advisory bodies responded for-

mally.22,23,24,25,26,27,28,29 they concluded that the study contained so many methodological 

shortcomings that the conclusions could not be justified. a few ngos also responded 

to the article,30,31 arguing that repeated calls for more rigorous, long-term research 

into the effects of eating gm crops had so far been ignored. moreover, they said there 

were undisputable close links between the european risk assessors and the industry, 

making it impossible for efsa and other advisory bodies to give completely indepen-

dent and reliable advice about gmos. Questions were asked in the dutch parliament 

and the answers referred to the revised advice by the efsa and the assessment agen-

cies in the netherlands. although the study was dismissed as being unsound and incor-

rect by several advisory bodies and the efsa, media interest and the public debate in 

europe continue.

Pigs fed GM feed show harmful effects – Carman (2013)

at the beginning of June 2013 a new feeding study appeared in which the authors 

claimed that gm crops had caused harmful effects.32 in this study, by an australian 

research group led by Judy Carman, pigs were fed with conventional and gm maize 

and soy for several months. the researchers concluded that the pigs fed with gm feed 

developed significantly higher levels of stomach inflammation. a few sows in the 

study also developed an enlarged uterus. the results were published in the Journal of 

Organic Systems. as soon as the article was published, a website and facebook page 

were launched for this study as well, containing easy-to-read information about the 

research and the subsequent media coverage.33 

again, the research was heavily criticised by the scientific community and indus-

try as well as in news articles and blogs.34,35,36,37,38,39 the main criticisms were that 

the experimental design was ill-defined, the statistical analysis was suspect and the 

general health of the pigs in both the gm and the conventional test groups was 

so bad that the reliability of the research had to be called into question. the food 

safety assessment authorities in australia and new Zealand reviewed the study and 

found that the conclusions are not supported by the available data.40 the resear-

chers responded to the criticisms on their website.33 as far as is known, the govern-
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ments of various european union member states have not formally reacted to the 

study. 

1.2 RECuRRinG disCussiOns pROMpT anaLysis OF 
ThE dEbaTE

the examples of alarming studies on the safety of gmos described above have pro-

voked heated debate in the scientific and public domains. moreover, a reassessment 

by governmental and scientific bodies of the studies or the gmos concerned does 

not seem likely to bring the debates to a satisfactory conclusion. the lack of consen-

sus about the significance of these studies and their consequences makes the studies 

important catalysts in the recurring debate about gmos. the dynamics and characte-

ristics of the public debate on the safety of gmos, however, are not unique; similar 

debates arise around other controversial technologies or developments which affect 

social values. examples are shale gas, nuclear power, mega farms, culling wild animals 

in nature reserves and vaccination programmes.

dutch and european policies on genetic modification are geared to safeguarding 

human, animal and environmental safety; the question of whether genetic modifi-

cation is ethical and socially acceptable is largely considered to be one of individual 

choice.41 the only valid arguments in the permit and authorisation procedures for most 

gmos are those relating to the potential risks. this has limited the public debate about 

genetic modification largely to the safety aspects.

under current policies the debate on the authorisation of gm crops concentrates 

mainly on demonstrating their safety and removing any scientific uncertainties. alt-

hough the existence of uncertainties is acknowledged, the government always asks 

scientists and advisory bodies to come up with definitive answers that can dispel these 

uncertainties.42,43 this would suggest that the government assumes that uncertainties 

about risks lie at the heart of the public debate,44 and it hopes that removing these 

uncertainties will settle the debate, leaving only individual choices regarding ethical 

and social acceptability. But besides personal principles, norms and values, the gmo 

debate is also about broader public issues like conflicts of interest, the quality of sci-

entific research, government responsibility, the transparency of safety research, the 

influence of large biotechnology firms and monopolisation of farming practices (see 

also Cogem’s 2007 topic report Het gentech debat ontleed [dissecting the gentech 

debate]).45 

alarming studies on the safety of gmos repeatedly cause concern and unease in soci-

ety and frustration within the scientific community. this is because 1) science can never 

deliver absolute certainty about the safety of gmos, and 2) other arguments besides 

safety are relevant but at the moment have no formal place in the debate. partly as a 
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result of these tensions, the gmo debate has become highly repetitive. But can the 

debate be conducted differently, and if so, how?

This report investigates how the government and advisory bodies can respond to the results of 

alarming studies on the safety of GmOs.

1.3 sTRuCTuRE OF ThE REpORT

analysing the course of events surrounding the publication of an alarming study can 

establish whether this process is inevitable or whether there are opportunities to 

break through the deadlock and conduct the debate in another way, or even bring it 

to a conclusion. Chapter 2 examines the dynamics of scientific and social debates and 

the mechanisms operating in these debates. in Chapter 3 an argument analysis is made 

of the reactions to the publication of séralini’s article in 2012: What were the reactions 

to the studies and who responded? What arguments were used, by whom, and to what 

end? Chapter 4 discusses several policy options for dealing with these studies, along 

with their associated risks and pitfalls, and the lessons learned and points to consi-

der. finally, the findings are brought together in Chapter 5 and recommendations are 

made on how the government and its advisory bodies can respond to alarming studies 

on the safety of gmos.
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2
MEChanisMs aT WORk in 
COnTROvERsiEs

The debate about GMOs has the characteristics of a ‘wicked problem’: there is 
disagreement not only about the facts but also about the underlying values. 
in discussions about alarming studies several different viewpoints claim legi-
timacy and scientific knowledge alone is not enough to provide a solution. 
These types of wicked problems have no clear demarcation or definition and 
are dynamic; they are continually redefined and reproduced, making previ-
ous solutions no longer workable and throwing up new problems and ques-
tions. When participants are so convinced by their own opinions they are no 
longer prepared or are incapable of considering other ideas, the debate can 
easily become polarised and escalate. if an institution with authority or deci-
sion-making powers then gives advice or intervenes, this is not accepted and 
even viewed with suspicion and mistrust. This type of problem and discussion 
occurs regularly in what is called ‘post-normal science’, which is characterised 
by a greater degree of scientific, technical and ethical uncertainty and a lack 
of consensus about the prevailing paradigm. in such situations political deci-
sion making acquires increasing importance. 

the cases described in the introduction are about complex issues in which those 

involved disagree with each other to varying degrees, both about the facts and 

about the values and norms in question. this chapter examines the characterisation 

of these types of problems and some mechanisms that can influence the course of the 

debate.46 

2.1 dEGREE OF COnsEnsus On FaCTs, nORMs and 
vaLuEs is a MEasuRE OF COMpLEXiTy 

problems can be divided into categories according to the degree of consensus on the 

facts and the norms and values at issue in the debate (see table 1). a problem for 

which there is consensus on the facts and on the norms and values at issue can be con-

sidered to be a simple or technical problem, whereas a problem for which there is no 

consensus on both points is a politically, administratively and technically complex pro-

blem. for complex problems in particular, the various stakeholders and other parties 

involved in the debate often do not agree on the ‘status’ of the problem, which makes 



20 WheRe theRe is smoKe, is theRe fiRe?

N
O

r
m

S 
&

 V
a

Lu
ES

it much more difficult to find a solution. some see the problem of the alarming stu-

dies discussed in this report as a disagreement about the facts (a technically complex 

problem), whereas others point to underlying problems caused by differences in the 

norms and values held by those involved in the debate (a politically and administrati-

vely complex problem).

TaBLE 1: CHaraCTErISaTION Of PrOBLEmS aCCOrDING TO CONSENSuS ON faCTS aND 

NOrmS & VaLuES

source: hoppe R and hisschemöller m (1996). Coping with intractable Controversies: the Case 

for problem structuring in policy design and analysis. Knowledge and policy 8.4 (1996): 40–60.

                faCTS

  Consensus  No consensus

    
Technically complex

 Consensus Simple problem  
problem

 

  
Politically/administratively 

 Politically/administratively

 No consensus 
complex problem

 and technically complex 

   problem

2.2 FROM COnTROvERsy TO WiCkEd pRObLEM

a controversy is a problem on which there is disagreement about the facts or the 

norms and values at issue, or both. in the latter case, the controversy can develop into 

a ‘wicked problem’.46 a wicked problem can be described as a complex and dynamic 

problem with no consensus about its precise definition and no consensus about ave-

nues for solutions. Wicked problems are not static, but are continually being redefined 

and reproduced, making previous solutions no longer workable and throwing up new 

problems.47 examples of this type of problem include some debates about biotechno-

logy, climate change and shale gas.

it is difficult to draw a firm line between a controversy and a wicked problem, but 

there are some indicators of the transition from a controversy to a wicked problem. an 

example is whether the debate is under control or out of control.4849 in a debate that is 

under control, the parties involved are, in principle, open to a participatory process in 

which there is no doubt about who is participating in the debate and there is room for 

dialogue and negotiation. despite the differences in opinion about the facts or values/

norms, the participants have faith in the process and see a sufficient basis for discus-

sion. in a situation that is under control the participants also accept the assumption of 



Cogem topiC RepoRt Cgm/131031-01 21

decision-making powers by a higher body (for example, by elected representatives). 

they trust them to use the right means (for example, by enlisting expert advice) to 

come to an appropriate decision to bring the debate to a resolution. an example is the 

legislation on labelling foods containing gm ingredients, which resulted from discus-

sions between consumer organisations, industry and government. 

in a situation that is out of control, the participants in the debate feel that no-one is 

listening to them and so they eventually stop listening to others as well. the parti-

cipants are so convinced by their own arguments and visions they have difficulty in 

taking stock and interacting with others. they are locked into their own ‘configura-

tion’. Configurations arise when people develop a shared opinion, but sometimes also 

when they have a similar background and subscribe to the same values and norms.50 

people within a configuration develop the same interaction mechanisms, take part in 

the same discussions and use similar language. actors within a configuration also tend 

to value information from their own network more than external information.51 When 

information is supported by other information the actor already has, it is more readily 

considered to be authoritative.52 this process makes interaction with other configu-

rations more difficult and encourages a tendency to exclude other perspectives and 

visions. When participants are no longer able to reflect on their own opinions and are 

preoccupied with confirming their own principles and views, they become fixated and 

this in turn strengthens their resolve to maintain their own position. discussions are 

characterised by cynicism rather than realism and participants who base their argu-

ments on the facts are increasingly ignored. the intervention of an institution with 

authority or decision-making powers is no longer accepted and even viewed with sus-

picion and mistrust. 

2.3 pOLaRisaTiOn and EsCaLaTiOn MEChanisM

polarisation and escalation play an important role in the transition from a contro-

versy to a wicked problem. the polarisation mechanism is characterised by (appa-

rently) irreconcilable points of view. Both sides develop a certain (negative) view 

of the ‘opponent’, making it increasingly difficult or even impossible to conduct an 

open and transparent dialogue. participants disqualify each other from the discus-

sion on the basis of personal attacks rather than substantive arguments, which can 

easily lead to the participants adopting positions in direct opposition to each other. 

this effect can be magnified by an increase in the scale of the problem (loss of control 

and comprehensibility) and by the amplifying effect of the media (internet hypes 

and social media).

the escalation mechanism is usually a reaction to the measures taken to solve a com-

plex problem, but a failure to take action may also lead to escalation. two phases 

can be distinguished in the escalation mechanism. the first phase is commissioning 

further research or advice in order to clarify the problem and possibly indicate appro-
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priate solutions. this is a very common strategy. in a situation in which positions have 

started to become polarised or have become entrenched, the introduction of more 

facts can actually lead to increasing uncertainty, new questions and new arguments 

and counter-arguments.53 and doing more studies often brings in additional actors, 

which can make the debate less manageable. if the new information does not solve 

the problem, it may trigger a growing feeling of mistrust among the participants, not 

only of the information itself, but also of each other. the escalation mechanism then 

moves into the second phase. in this phase the arguments and discussion become less 

concerned with the substance of the debate and have more to do with style: the focus 

shifts to making criticisms, accusations and recriminations. this phase is characterised 

by a negative interpretation of new information and a determination by the partici-

pants to stick to their positions as a matter of principle. provocation and conspiracy 

theories easily take root, precipitating a spiral of mistrust and increasing stalemate in 

the discussion. 

2.4 Wicked pRObLEM ChaRaCTERisTiC OF ‘pOsT-
nORMaL’ sCiEnCE

the debate about the safety of gmos is typical of debates in post-normal science or 

‘mode 2 science’. it can relatively easily degenerate into a wicked problem because 

the basic conditions for this (uncertainty about knowledge and values) are present.54 

the Cogem topic report ‘the farm scale evaluations evaluated’ contains an analysis 

of the relation between the various ‘types’ of science and the use of this knowledge 

in policy development for complex problems (based on funtowicz and Ravetz’s con-

cept of post-normal science).55 that report looked at the farm scale evaluations (fse) 

as a case study. the fse was a major four-year programme of research in the united 

Kingdom to study the effect of the cultivation of gm crops on farmland biodiversity. 

the research itself and the results were used by both proponents and opponents of 

gm crops to back up their arguments in the debate. this showed that in the debate 

about genetic modification in agriculture, scientific information provides an insuffi-

cient basis to form a consensus and formulate unambiguous and transparent policies. 

it illustrates how new facts in complex situations lead to further discussion and new 

questions.

about 20 years ago funtowicz and Ravetz drew a distinction between normal and 

applied science, professional consultancy and post-normal science (see figure 1). in 

normal and applied science problems are solved within the prevailing, undisputed 

paradigm and advice given by scientists provides a solid basis for policy making. When 

government and scientists are trusted, normal science can adequately provide answers 

to questions from policy makers, and applied science can provide the answers when 

the problems to be solved require routine technical expertise. science supports and 

provides evidence for policy development, decision making and the enforcement of 
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policies and decisions. the normal science paradigm may include developments that 

involve uncertainties and require expert judgement about the latest scientific insights. 

in such cases professional consultancy provides an important platform for policy deve-

lopment. most of the advice given by Cogem, for example, falls into this category. use 

of the case-by-case approach in the risk assessment of specific cases is an effective way 

of filling in knowledge lacunas within the prevailing paradigm.

fIGurE 1: 

rELaTION BETWEEN DIffErENT SOrTS Of kNOWLEDGE aND THE INTENSITy Of THE Pu-

BLIC DEBaTE. 

Source: after funtowicz SO and ravetz Jr (1993). The emergence of post-normal science. In: 

rené von Schomberg, ed. Science, Politics and morality. Scientific uncertainty and Decision ma-

king. Dordrecht: kluwer academic Publishers, p.100.

in post-normal science there is a much greater degree of scientific and technical uncer-

tainty, there are ethical doubts and there is no consensus about the prevailing para-

digm. Various different points of view claim legitimacy and scientific knowledge alone 

is not enough to understand the situation or provide answers to problems. in these 
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situations, professionals and experts do not have answers that can satisfy everyone. 

moreover, dissatisfaction with scientific input can lead to the scientists and experts 

themselves being called into question. 

this effect can also be seen in the debates about alarming studies on the safety of 

gmos. the various stakeholders and other interested parties in the debate make use 

of scientific data to justify their own convictions. opponents of gmos concentrate 

on emphasising the uncertainties surrounding the safety aspects in order to pull the 

debate into the realm of post-normal science, whereas scientists tend to stress the 

factual and quantifiable aspects in order to keep the discussion within the bounds of 

normal science. in situations in which science does not provide a solid foundation or 

the stakes are so high that science cannot play an effective part in the discussion, social 

analysis and political decision making become much more important. 

a number of policy lessons relevant to post-normal science derived from the fse 

research are about dealing with biotechnological innovations. they include the need 

to involve as many stakeholders and experts as possible (extended peer review), to 

address the wider issues, set common goals and evaluate and steer technological 

trends in order to achieve these goals. in addition, Cogem formulated several con-

ditions for holding a constructive debate. among these are that stakeholders must 

be committed to joint learning and moving forward, participants must seek common 

ground and be prepared to compromise, and a methodology or working procedure 

must be established that enables verifiable agreements to be made. however, Cogem 

concluded that these provide no guarantee of the social robustness of biotechnologi-

cal innovations and that further thought needs to be given to how stakeholders and 

experts can be brought into the process. increasing the number of those involved is 

only advisable if the reason for this is clear and criteria for success are drawn up to 

verify whether the objectives have been achieved. 

the ways in which post-normal science works are still developing. over the years vari-

ous studies have been done on how to conduct debates in post-normal science and 

various publications have appeared.56,57,58,59 Cogem has also commissioned research 

into biotechnological issues and post-normal science. the report Governance van bio-

technologie, de veranderende rol van wetenschappelijke adviescolleges [governance 

of biotechnology, the changing role of scientific advisory boards] (2006) examines in 

more detail how advisory bodies can operate in the context of post-normal science.57 

the report distinguishes between the various types of issues and the roles an advisory 

body can have, from advice, review, evaluation and reflection for structured problems 

to monitoring trends and pointing out opportunities and risks within a broad social 

context for unstructured issues. 

a recurring insight in the various studies is that scientific facts can resolve only part 

of the issue. stakeholder participation and communication are repeatedly mentioned 

as a strategy, with an emphasis on transparency and openness about certainties and 
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uncertainties. political decision making and responsibility can make a big difference in 

overcoming and dealing with uncertainties – but that is easier said than done. 
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3 
aRGuMEnT anaLysis OF ThE 
GMO saFETy dEbaTE 

The debate about GMOs involves a range of stakeholders, such as scien-
tists, risk assessors, nGOs, citizens, companies and politicians and policy 
makers, as well as different types of arguments. These arguments can be 
broken down into publication-related arguments, contextual arguments 
and arguments attacking personal credibility. in response to alarming stu-
dies, different stakeholders articulate the same arguments but in different 
ways. and although a theoretical distinction can be made between these 
different types of argument, in practice many of the arguments used actu-
ally consist of a mix of various types. some arguments work well together 
in constructive discussions, whereas others attract increasingly negative 
feedback or act to weaken or disqualify each other, which in turn leads to 
a hardening of attitudes, polarisation and escalation of the debate. awa-
reness of how the different arguments affect the dynamics of the debate 
can be helpful when trying to build more constructive and effective com-
munication.

scientists, risk assessors and citizens may fundamentally disagree about risks because 

they define, estimate and interpret them differently. this is also the case for the conse-

quences of risk assessments or the measures that should be taken in response to them. 

Various factors, including the backgrounds of groups or individuals (gender, age, social 

status, world view, background knowledge and experience), influence how people 

appraise and perceive risk.60 these differences in how people perceive, respond to and 

experience risk are one of the reasons why stakeholders tend to use different types of 

argument when discussing the safety of gmos. they also use arguments unrelated to 

risk, either on purpose or unconsciously. the combination of different views, perspec-

tives and arguments does not necessarily to lead to a wicked problem, but a lack of 

reflection and unwillingness among participants to revise their own points of view can 

seriously hamper the discussion.

3.1 ThE idEaL dEbaTE

Various frameworks and models have been developed to provide a theoretical refe-

rence for effective communication or dialogue and different characteristics and prin-
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ciples have been identified as the preconditions for effective communication. in The 

Theory of Communicative Action (1981) the german philosopher and sociologist Jür-

gen habermas argued that in a discussion several validity claims can be made regar-

ding truth, moral rightness and authenticity.61 ideally, these validity claims will be met 

when the following conditions are met:

•	 all the participants in the discussion use certain linguistic terms in the same way.

•	 absolutely no relevant arguments are suppressed or ruled out in advance by the 

participants.

•	 all individuals are authentic in their participation in the discussion: they genuinely 

want to reach a consensus.

•	 all participants in the discussion are equally capable of proposing topics for discus-

sion.

•	 Communication is domination-free (herrschaftsfreie Kommunikation): no single 

power relation may have an influence on the course of a discussion, apart from that 

flowing from a good argument.

however, in practice, communication is an intractable process and discussions about 

controversial topics like gmos are often far removed from the ideal discussion envi-

ronment mentioned above. this chapter describes various types of arguments that 

emerged during the public debate on the article ‘long-term toxicity of a Roundup her-

bicide and a Roundup-tolerant genetically modified maize’ by séralini et al., published 

in 2012.

3.2 ThE dEbaTE in pRaCTiCE: a CRiTiCaL 
EXaMinaTiOn OF aRGuMEnTs in ThE séRaLini 
dEbaTE

the séralini case is one of the most recent and topical examples of an alarming study 

on the safety of gmos. moreover, the debate that followed publication of the arti-

cle was international, wide-ranging and diverse, and is thus illustrative of the various 

types of arguments which also play a role in the other cases.

the arguments can be broken down into three broad categories: specific arguments 

about the alarming study or publication; contextual arguments relating to the under-

lying discussion; and arguments attacking personal credibility, which are not related 

to the topic itself, but are directed at the discussion partner. in this chapter the argu-

ments are illustrated by quotes from the scientific literature, news articles and discus-

sion forums. many quotes contain elements from different types of arguments and 

these are categorised according to the degree to which they are representative of a 

certain type of argument. the list of quotes given in this chapter is not exhaustive, but 

provides an indication of the various arguments that play a role in the debates on alar-
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ming studies on the safety of gmos. this is further illustrated in appendix 1 by a list of 

quotes from the other cases mentioned in the introduction.

3.3 aRGuMEnTs abOuT pubLiCaTiOn

specific arguments are about the alarming study or publication that got the debate 

going. the arguments are not only about the design of the experiment, the hypothesis 

and methods used, but also the scientific and administrative procedures surrounding 

the publication of research results in (peer-reviewed) journals. 

3.3.1 MethodoloGiCal arGuMents: the experiMental 
desiGn 

We have replicated, extended and thus improved the experiments conducted by Ham-

mond and colleagues…by measuring outcomes from 3 instead of 2 feed doses and 

more crucially for a period 8 times longer in duration…with 11 blood and urine mea-

sures of around 50 parameters, 34 organs instead of 17, etc., in order to ascertain if the 

statistical findings…were biologically relevant or not in the long term. 

séralini ge et al. (2013), food Chem toxicol. march 2013, Vol. 53, pp 476–83

The Séralini article claims to address the toxicity of herbicide-tolerant GM maize in the 

diet, with or without Roundup herbicide, and of Roundup alone when administered in 

drinking water at levels equivalent to 50 ng/l, 400 and 2,250 mg/l of glyphosate. Since 

the water consumption was not measured it is not possible to calculate the real expo-

sure to glyphosate from these concentrations. 

arjó g et al. (2013), transgenic Research, april 2013, Volume 22, issue 2, pp 255–267

the scientific debate surrounding séralini’s publication is mainly about the study 

design, in particular the details of the experiment and the hypothesis behind the 

study. the quotes above are from séralini’s research group and a research group at the 

spanish biomedical institute which conducts research into safety and human health. 



Cogem topiC RepoRt Cgm/131031-01 29

Complexity and experiments on laboratory animals

animal experiments are awkward because of the biological variability in the population of 

the laboratory animals, even in genetically near identical inbred lines.b It is difficult to distin-

guish a potential effect from the natural variation. In short-term experiments the variability 

is smaller than in experiments that run for a long period, which is why larger numbers of 

animals have to be tested in long-term experiments than in short-term experiments.62 Toxi-

city studies on rats usually last for 90 days. Longer test periods are used when investigating 

carcinogenicity or chronic toxicity. Toxicologists and regulatory authorities hold different opi-

nions about the effectiveness of the standard tests.63,64 In feeding tests to determine toxicity 

or carcinogenicity a purified substance is usually used so that the difference between the 

control group and test group is limited to their exposure to the substance being investiga-

ted. International guidelines for this have been drawn up by the Organisation for Economic 

Co-operation and Development (OECD).65,66 animal experiments with food or plant material 

are difficult to carry out and interpret because the material being tested is a mixture of a 

large number of different components rather than a single purified substance or component. 

This makes it inevitable that the food given to the control group will differ from the food 

given to the test group in several ways, which introduces greater variability into the results 

and makes the tests less sensitive. This is one of the reasons why in standard food safety 

assessment practice tests of acute toxicity are limited to short-term (90 days) animal experi-

ments only and further assessment is based on comparative compositional analyses. In 2013 

the EfSa published guidance on two-year feeding tests that makes the composition of the 

diet a crucial consideration.67

séralini’s group argues that because in theory a person can eat gmos for human con-

sumption during their whole life, a study lasting 90 days has inadequate predictive 

value. they think that gm food should be tested for chronic toxicity or carcinogenicity 

and so they conducted an experiment in which rats were tested for a period of two 

years. scientists who criticised séralini’s research claim that several aspects of the expe-

rimental design were faulty (e.g. the test period was too long, the wrong test animal 

was used, and the test and control groups were too small) and that the study did not 

meet international standards, reducing the reliability of the results and increasing the 

likelihood of erratic or extreme values. in response to the critics, séralini said that the 

design of his experiment was unique, but in many other respects was no less valid than 

the experiments carried out by the industry for marketing authorisation. 

b  inbred lines are used in animal tests and are obtained by long inbreeding of mice or other laboratory animals: 

brothers and sisters or parents and offspring are mated together until the inbreeding coefficient is 98.4% (the f 

factor); this means that almost all alleles are identical in the animals of the inbred line.
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Statist ical  arguments

the methodological arguments include criticisms of the statistical analysis of the 

results. it is argued that a correct statistical analysis would show no significant diffe-

rences between the group of rats fed with gmos and the control group.

We have applied the most modern statistical methods…for multivariate data analysis 

of approximately 50 parameters measured 11 times for 200 rats. This allowed, in a 

blinded manner, to obtain results significantly discriminant at 99% confidence levels. 

séralini ge et al. (2013), food Chem toxicol. march 2013, Vol. 53, pp 476–83

The Séralini article therefore suffers from all the problems of an underpowered statis-

tical fishing trip. 

arjó g et al. (2013), transgenic Research, april 2013, Volume 22, issue 2, pp 255–267

Critics of the study argue that the lead researcher used unconventional statistical 

methods to demonstrate an effect, but he defended his choice of statistical tools 

saying they were better able to demonstrate correlations between the datasets than 

the conventional methods.

statistics is the art of modelling (mathematically describing) situations in which 

chance plays a role and drawing conclusions from data obtained in these situations.68 

the primary function of statistics in experimental research is to demonstrate the 

clarity, accuracy and objectivity of the results presented and interpreted by resear-

chers.69 a thorough statistical analysis is always necessary before valid conclusions 

can be drawn from complex experiments involving numerous variables, such as ani-

mal feeding tests. pitfalls include using a method unsuitable for the experimental 

design and testing too many end points or variables, which increases the likelihood 

of a statistical correlation being found in the absence of an actual biological or causal 

connection. although statistics are the standard and accepted way of demonstrating 

irrefutable facts, in the case of alarming studies it is the substantive aspects of the 

scientific research that fuel the debate. But statistics and the choice of certain statisti-

cal methods are also subject to criticism, and not everyone considers the outcomes of 

statistical tests to be decisive. in these cases the statistical analysis itself becomes part 

of the polarised debate. 

Methodological arguments in the debate

the aim of the methodological arguments is mainly to verify the scientific validity 

of the results and evaluate and confirm or refute the scientific credentials of the 

research and lead researcher. in complex studies such as long-term animal feeding 

tests, however, this is not an easy matter, especially when methods are used that 

are difficult to compare. in a written response, séralini said that his research did 

contain a few methodological errors, but emphasised that the study was unique 
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because it was the first to investigate the real long-term health effects of gmos. 

he called for the research to be continued and the experiments to be repeated to 

confirm the results. other researchers disagree with him, saying that repeating the 

study would just repeat the same methodological errors and again lead to unreli-

able outcomes. in other cases too, arguments about the experimental design and 

method are an important element in the initial debate following publication (see 

appendix 1). 

3.3.2 Peer review arGuMents: sCientifiC quality

More than 26 international scientific peer-reviewed papers by the team with the lead 

author on the topic in the last 5 years, and 11 in toxicological journals on the same 

period only in PubMed.…None of the papers was considered as flawed by the scientific 

community. 

séralini ge et al. (2013), food Chem toxicol. march 2013, Vol. 53, pp 476–83

It is appalling that such work should appear in a respected Elsevier Journal.…we would 

also like a comment from you as editor-in-chief as to how this paper passed peer review 

successfully. 

maurice moloney, director of Rothamsted Research, Reuters article, 30 november 2012

The Editors and Publisher wish to make clear that the normal thorough peer review 

process was applied to the Séralini et al. paper. The paper was published after being 

objectively and anonymously peer reviewed, with a series of revisions made by the aut-

hors and the corrected paper then accepted by the Editor. 

Journal statement, Journal food and Chemical toxicology, november 2012

Responding to the methodological and other arguments, supporters of séralini 

pointed out that the article published in the journal Food and Chemical Toxicology 

was peer reviewed and therefore found to be of sufficient scientific merit. other 

scientists acknowledge that peer review is an important seal of approval for qua-

lity, but in this case conclude that the article should never have passed the peer 

review process. they protested to the journal and some demanded that the article 

be withdrawn. the editor of the journal responded by affirming his confidence in 

his journal’s peer review system, stating that he did not intend to retract the arti-

cle. however, he did ask séralini to respond to the substance of the criticisms in a 

subsequent issue of the journal. in the societal domain, the peer review argument 

is presented as a barometer for the reliability and accuracy of information. Citing 

the peer review system as the undisputed measure of reliability has led to disagree-

ment and discussion in the other cases as well (see appendix 1), which clearly indi-

cates that there are several difficulties inherent in the peer review system (see text 

box).
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Peer review no guarantee of accuracy

Peer review is intended to be an initial and provisional test of scientific quality, but it is also 

presented as a hallmark for the correctness of research findings. However, peer review is a 

‘minimum quality requirement’ and not a guarantee of accuracy.70 In other words, the fact that 

an article has been peer reviewed does not automatically imply that the conclusions are correct; 

it means that a selection of scientists with relevant expertise consider the results to be of suf-

ficient quality and interest to be worth sharing with the rest of the scientific community. Con-

versely, information published without having been peer reviewed (such as tacit knowledge) is 

not necessarily untrue or inaccurate.71 

The thoroughness and quality of the peer review process can vary from journal to journal.72 

It depends to a great extent on the individual reviewers, their specific expertise (and the 

choice of the editor), the time available to them, etc. an authoritative journal like Nature 

receives more than 10,000 submissions each year. Of these, 60% are immediately rejected by 

the editors and only 7% of the remainder pass the peer review system and are eventually 

published (2006 data).73 following rejection by one journal it is common practice for authors 

to submit their articles to another journal in an attempt to get them published. Despite 

the peer review system, articles regularly have to be withdrawn (4% of the total written) 

because of fraud, data manipulation or errors (see the retraction Watch website74). There 

are about 900,000 ‘scholarly’ journals, but it is not certain how many operate a peer review 

system.75 In addition, in recent years several ‘predatory publishers’ have appeared on the 

scene.76 These are publishers that exploit the open access model for their own commercial 

ends. Some are known to have launched hundreds of predatory journals.77 although it is 

not unusual to charge authors for open access publication of their articles, the problem with 

predatory journals is that their editorial and publishing services and their status are ambi-

guous at best, or even fraudulent. Some predatory journals and publicists claim to operate 

an extensive and strict peer review system, whereas in fact this is bogus.78 an example is the 

article by mezzomo et al. about the presence of Bt toxins in the blood of mice. The article 

was originally published in the Journal for Food and Chemical Toxicology in November 2012, 

but was later withdrawn.79 It then appeared again in march 2013, this time in the first issue 

of the new Journal of Hematology & Thromboembolic Diseases.80 There are websites that 

publish lists of suspected predatory journals or bogus journals, such as Beall’s List of Preda-

tory, Open-access Publishers.81,82

the peer review arguments appear to be used mainly to emphasise, verify or evaluate 

the scientific quality of a publication. however, the quotes show that this argument is 

used in different ways, in many cases making the peer review system itself part of the 

debate. moreover, reading between the lines it is apparent that other arguments, such 

as those attacking personal credibility (tu quoque and authority arguments), are also 

sometimes used. these are discussed later in this chapter.
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3.3.3 early warninG arGuMents: the seriousness of 
the findinGs 

Study linking GM maize to cancer must be taken seriously by regulators. Trial sugges-

ting a GM maize strain causes cancer has attracted a torrent of abuse, but it cannot be 

swept under the carpet. 

John Vidal, environment editor, the guardian, 28 september 2012

...taking note of the recent study by professor Séralini in Toxicology in which rats 

fed glyphosate (Roundup) maize and pesticide in two-year tests developed cancer 

at high rates...requests the government furthermore to actively resist, in the Nether-

lands and Europe, any new authorisation of crops that will further the use of glyp-

hosate until their safety has been demonstrated in long-term tests lasting several 

years... 

motion by Van gerven (sp) plenary session, netherlands house of Representatives, 12th sitting, 11 octo-

ber 2012

This is the main cause of your and your kids health problems and the monstrous obesity 

in the country. So if we do not start educating ourselves on GMO and do not demand 

our government now to stop pretending that they have no idea about what is going 

on with the notorious biotech industry, which is exterminating the US citizens as they 

do with their masterpieces super-weeds or super-bugs, then your kids and your grand-

children lives are in the greatest danger ever in the entire history of the planet Earth. 

marta tereshchenko, reaction on website  gmoseralini.org, visited 2 october 2013

in both the political and social domains, séralini’s findings are said to indicate such a 

serious threat to human health that urgent measures need to be taken in response. 

although the scientific article by séralini et al. is difficult for non-experts to compre-

hend, the many photographs of rats with enormous tumours leave little to the imagi-

nation. the same goes for the explicit photographs in the study on pigs by the austra-

lian researcher Carman. 

the seriousness of the findings has a major impact in the social domain in particular, 

unlike the scientific domain, where (theoretically) as much if not more emphasis is 

placed on the methodological underpinnings and validity of the claims. the serious-

ness of the findings are also politically important in terms of policy response, as igno-

ring potentially severe effects could have major political consequences. a common 

policy measure in such cases is to ask an advisory body to review the issue and investi-

gate the validity of the claims. effect arguments create a sense of urgency. By stressing 

the seriousness of the situation (and broadening its scope by generalising the results) 

the sense of urgency to take action can be heightened.
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3.3.4 arGuMents about data availability: 
transparenCy

At this level, a full debate is biased if the toxicity tests on mammals of NK603 and R 

obtained by Monsanto Company remain confidential and thus unavailable in an elec-

tronic format for the whole scientific community to conduct independent scrutiny of 

the raw data. 

séralini ge et al. (2013), food Chem toxicol. march 2013, Vol. 53, pp 476–83

Following a written request by Professor Gilles-Eric Séralini, EFSA has today given the 

researcher access to all available data relating to the Authority’s evaluation of geneti-

cally modified (GM) maize NK603 carried out in 2003 and 2009. 

efsa news, efsa provides séralini et al with data on gm maize nK603, 22 october 2012

To set an example, we are arranging the formal delivery of the raw data of our last 

study to a notary. We will make these public as soon as the regulatory agencies or Mon-

santo do the same for their data, or when governments consent to publish the industry 

data. 

CRiigen press release: Raw data released to a notary, 14 January 2013

Reducing uncertainty is important both in science and in risk assessment. in the scien-

tific domain access to the raw data on which results are based is needed to validate the 

research. some, but not all, journals oblige authors to make their raw data available 

on publication. one criticism of the study by séralini is that some of the raw data are 

not included in the publication, which means that risk assessors and scientists cannot 

repeat the analyses (‘member states also generally highlighted the incomplete, frag-

mentary and selective presentation of data’ – final review efsa). Critics of séralini also 

argue that certain conclusions cannot be drawn from the results without being able to 

examine the underlying data.27 

one of the aims of the arguments about the availability of data is to remove as much 

uncertainty as possible and to validate the conclusions of the research. the availa-

bility of data is also an issue in the debate in the other cases (see appendix 1). it 

is ostensibly a factual discussion, which suggests that the solution can be found by 

making the missing data available, but there may also be an implicit accusation that 

the owner of the data has something to hide and does not want the data to be chec-

ked by third parties. 

in the polarised debate about gmos, however, the data discussion is also about some-

thing else: the transparency and reliability of the data. it is standard practice for com-

panies that want to introduce a gmo onto the market to demonstrate that their pro-

duct is safe. to protect their intellectual property rights, they make the authorisation 

documentation available to the assessment agencies and advisory bodies, but not to 
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the public. this is a source of dispute, as illustrated by the séralini quote in which he 

asks for the raw data from the authorisation documentation for monsanto’s gm crops 

so that he can carry out an independent reanalysis. using data as a bargaining chip 

in the debate is also related to the tu quoque arguments: ‘if they (companies) do not 

make their data available, then i won’t either’.83 it should be noted that assessment 

agencies such as the efsa and relevant scientific advisory bodies do have access to the 

raw data from tests carried out by the industry. 

3.3.5 lonG-terM effeCt arGuMents: unquestioned

Séralini’s is the first long-term peer-reviewed toxicity study on the health impacts of 

GM NK603 maize and the commercial herbicide formulation it is engineered to be 

grown with.…This shows that the 90-day tests routinely done on GM crops are not 

long enough to detect serious health effects that take time to develop, such as cancer 

and organ damage. 

frequently asked questions: website gmoseralini.org – visited 2 october 2013

A point that I keep bringing up…is that every research animal in the US has been 

eating GMOs for well over a decade. These animals are closely monitored in animal 

colonies by trained professionals that include veterinarians and pathologists and bio-

medical researchers. If there were problems in their food, that would be obvious. 

 ‘memsomervile’, response to the article by tim Worstall, forbes magazine, 20 september 2012

the long-term effect argument is a recurring argument in the debate and is the-

oretically irrefutable. these arguments are more or less a given in the debate: 

long-term research is useful and important because it can help to provide more 

certainty about the safety and/or risks of a new technology or application. the 

european network of scientists for social and environmental Responsibility (ens-

seR), the german testBiotech and others have complained that repeated calls for 

more rigorous and long-term research into the effects of eating gm crops have so 

far been ignored.31,84 they argue that long-term studies into the possible effects of 

gmos on human health are badly needed and view séralini’s study as a step in the 

right direction. 

the aim of the long-term effect argument is to point out the shortcomings of current 

safety research or emphasise the importance of long-term research. But it can also be 

used to disqualify the results of mainstream studies (with a standard test period of 90 

days), as in the first quote, because it casts doubt on the value of existing findings (see 

quotes from other cases in appendix 1). like other arguments, the issue of what long-

term studies are, how they should be conducted and how the results can contribute to 

the risk analysis and evaluation is not limited to the facts, but also encompasses things 

like scientific and social visions, norms and values.
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3.4 COnTEXTuaL aRGuMEnTs

Contextual arguments are not about specific cases or publications, but about related 

themes, such as the safety of gmos in general and other, broader and more fundamen-

tal issues relating to gmos.44 the contextual themes may also include ‘soft concerns’c 

based on the political, cultural and moral consequences of a technology. these say 

something about the direction in which society should be heading and are therefore 

subject to personal preferences. soft concerns include topics like sustainability and 

naturalness, but also monopolisation of the food supply chain and the power of big 

biotechnology companies. in the debate, these topics are often privatised and placed 

in the realm of individual responsibility (see introduction).85 for the most part, these 

arguments cannot be addressed in the legislation, but they are reflected in the posi-

tions taken by political parties. Contextual arguments and soft concerns broaden the 

scope of the debate and the pool of participants, but at the same time make it more 

difficult to find a solution to the initial issue of the significance and consequences of 

an alarming study. 

3.4.1 Generalisation arGuMents: beyond the detail

Séralini’s findings revealed that industry and regulatory claims of biological irrele-

vance of effects found in 90-day tests are invalid. They showed further that the regu-

latory system for GM foods is inadequate and cast into question the safety of all com-

mercialized GM foods. 
Claire Robinson - Journal of the Canadian association of naturopathic doctors, spring issue 2013

…that concluded the opposite about the effect of GM foods on animals: that such 

food was as safe, or safer, than regular non-GM food and feed. 

alan mchughen - C2C journal, 21 January 2013

from a scientific perspective, an individual study on a gm crop only says something 

about that specific crop, or at most something about gm crops which contain the same 

inserted genes. the results and conclusions of such studies are therefore not represen-

tative of all gmos. however, both proponents and opponents frequently draw oppo-

site conclusions from the same results – that all gm crops are good/bad or safe/unsafe. 

in the social domain it is even more difficult to make a distinction between specific and 

generic conclusions, in part because news reports already include an element of gene-

ralisation, and sometimes even stretch the implications of research findings beyond 

c  the consequences of a technology can be divided into those that can be considered ‘soft’ and ‘hard’. in contrast 

to risks which are generally considered to be ‘hard impacts’ (in other words, objective, rational, neutral and factual), 

other impacts are defined as ‘soft concerns’ (in other words, subjective, emotional and interest-driven).
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their original context. some people immediately extrapolated the results of séralini’s 

study with rats to effects on humans and assumed that the effects would be the same 

for all gm crops and not just the gm maize variety in the study (see appendix 1). the 

scientific data are thus lifted out of the modelled context of science where they were 

generated and dropped into the everyday world. in the process, the findings are strip-

ped of some or all of the context in which they were valid.86 generalising the results 

blows the issue up and increases the number of those affected by the problem, and 

thus its urgency. the debate itself becomes less focused, which further diminishes the 

prospects of reaching a consensus or solution.

3.4.2 risk-benefit arGuMents: broad Context

But my bigger concern is the well established environmental downside of GMO crops. 

Biodiversity is damaged and pesticide resistance increases. Far from enabling us to pro-

duce more food with less environmental damage the opposite is proving to be the 

case. 

‘John Bying’, response to the article by John entine - forbes magazine, 30 september 2012

As for genetic manipulation – that’s got lots of potential benefits for food and feed 

production. The number of mouths to feed is increasing rapidly and the capacity to 

feed them, given climate change, is dropping. 

 ‘sout’, response to the article by John Vidal - the guardian, 28 september 2012

the risk/benefit argument stresses that it is not only the safety risks that count, but the 

benefits as well. people are generally prepared to accept greater risks when the bene-

fits are greater and less prepared to take risks for something they believe has little 

benefit. this is also true for the control people have over risks: despite the well-known 

risks, many people choose to travel by car because they have control over some of the 

risk. this feeling of control is much less when making choices about what food to eat 

because people have little or no idea of its quality or the associated risks. it should be 

noted that people do not automatically accept a technology simply if the advantages 

are big enough or they have enough control. Both the pro- and anti-gmo camps sug-

gest that the advantages, or lack of them, are crucial for public acceptance of gmos. 

however, research indicates that freedom of choice, transparency and provision of 

information are at least as important as direct advantages.44 

people use risk/benefit arguments to point out the wider consequences and the 

balance between risks and benefits. often selective use is made of scientific reports 

on gm crops to demonstrate the benefits or the lack of them. these arguments are 

often linked to the generalisation argument: either the benefits and safety of gmos 

in general are emphasised, or all gmos are said to be unsafe and pose risks to humans 

and the environment (see for example the other cases in appendix 1). these argu-
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ments are based on the soft impacts of technology and can be traced back to the 

question of what sort of society we want to live in and the appropriate technologies 

needed to get there. drawing on risks/benefit arguments when discussing alarming 

studies broadens the debate and makes it more difficult to reach a consensus on the 

significance and consequences of the research results in question. on the other hand, 

it does not mean that these arguments are unwarranted or invalid. the question is 

whether they belong in this debate or in a broader debate about how we want to 

feed ourselves in future.

3.4.3 burden-of-proof arGuMents: independent 
researCh

We recall that in the regulatory assessment of GMOs, chemicals and medicines, tests 

are conducted by the applying companies themselves, often in their own laboratories. 

As a result, conflicts of interest exist in these cases. 

séralini ge et al. (2013), food Chem toxicol. march 2013, Vol. 53, pp 476–83

EFSA had recommended approval of Monsanto’s NK603 Roundup-tolerant maize in 

2009 without first conducting or insuring any independent testing. They admitted in 

their official journal that they relied on ‘information supplied by the applicant’ (Mon-

santo)…. 

f. William engdahl, global Research Canada, 19 december 2012

these arguments are about the question of who should bear the burden of proof 

for demonstrating the safety or risks of gmos. it was a political decision to make the 

person or organisation wanting to place a product, such as a gmo, on the market 

legally responsible for demonstrating that it is safe. this has proved to be contenti-

ous, because the company or organisation given this responsibility also has an inte-

rest in the product being found safe. at the same time, it is argued that companies 

have nothing to gain by putting an unsafe product on the market, because there is a 

good chance they will eventually receive claims for damages. nor would everyone be 

in favour of the taxpayer footing the bill for safety studies of gmos. 

specific conditions and restrictions on the sale and use of most commercial gm crops 

further complicate the burden of proof issue. for one thing, to protect their intellec-

tual property rights many companies require purchasers of gm seed to sign a contract 

stating the purposes for which the seed may be used. some companies go further and 

include a provision in the contract stating that the seeds may not be used for inde-

pendent research, and may only be used for research and publication purposes if the 

company gives prior consent.87 the burden-of-proof argument is not only used against 

companies, but also against scientists who are perceived as being anti-gmo. Various 

articles imply that séralini’s research is unreliable because he is a well-known oppo-

nent of gmos.88,89 
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these arguments are used mainly to disqualify the opposition as a transparent and 

reliable discussion partner and trusted supplier of information, and can therefore 

overlap with arguments attacking personal credibility. the question of the burden of 

proof in safety studies of gmos will not go away and it seems to be a fundamental stic-

king point in the debate. But at the same time these arguments do not take the debate 

about alarming studies any further forward. 

3.5 aRGuMEnTs aTTaCkinG pERsOnaL CREdibiLiTy

arguments directed at individuals address the background and intentions of the oppo-

nent with the aim of discrediting the discussion partner and their arguments. it should 

be noted that it can sometimes clarify the issue to make the background and motives 

of a participant in the discussion explicit, but attacking the opponent’s personal cre-

dibility in most cases simply provokes a counter-attack, which only leads to further 

polarisation of the discussion. 

3.5.1 tu quoque arGuMents: ‘you too’ 

The omission in this case is not Séralini’s but that of industry and regulators. Industry 

has failed to carry out carcinogenicity studies on GMOs or complete herbicide formu-

lations like Roundup before releasing them onto world markets, and regulators have 

failed to require them. 

Website gmoseralini.org: Critics answered – visited 2 october 2013

Séralini responded that six is the OECD recommended protocol for GM food safety 

toxicology studies and he had based his study on the toxicity part of OECD protocol no. 

453.…Monsanto used 20 rats of each sex per group in its feeding trials but only ana-

lysed 10, the same number as Séralini. 

John Vidal, environment editor, the guardian, 28 september 2012

If we argue that Séralini’s study does not prove that the GM food tested is dangerous, 

then we must also accept that industry studies on GM foods cannot prove they are safe. 

Website gmoseralini.org: Critics answered – visited 2 october 2013

tu quoque arguments do not address the substance of a criticism, but are directed at 

the behaviour of the opponent. séralini’s research group argues that their publica-

tion gives grounds to ban gm maize. When confronted with criticism of the quality 

of the research, they said that the industry used the same experimental design and 

strain of rats and so the safety studies performed for the authorisation of the maize 

suffered from the same shortcomings. in other words, either the séralini study is cor-

rect and gm maize is harmful, or the séralini study is flawed, in which case the safety 
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tests performed for the authorisation of the maize are also flawed. this tu quoque 

argument says little about the accuracy of the séralini’s own publication. similar 

arguments are made about the availability of data and séralini’s publication stra-

tegy. the efsa and others asked séralini to release the raw data on several aspects 

of his publication. séralini replied that the biotechnology companies do not make 

their data public either and that he would release his data only if these companies 

released their data as well.83 similar arguments are also found in the other cases (see 

appendix 1). 

tu quoque arguments are used to bring the opponent down to the same level by poin-

ting out that they have acted in the same way and are therefore no better or worse. 

these arguments avoid discussing the substance of the issue and seek to disqualify the 

discussion partner. such tit-for-tat accusations exacerbate the polarisation and uncom-

promising nature of the debate.

3.5.2 authority arGuMents: expert opinion

The journal, one of the best toxicological journals, did not retract the study, despite 

relentless pressure to do so. 

CRiigen press release: Raw data released to a notary, 14 January 2013

He (Moloney) is not a toxicologist and hasn’t studied or published any papers on the 

health effects of GMOs, so I am not sure how he is qualified to comment on a study by 

Séralini’s team, who have published many such studies. 

 ‘dusha100’, repsonse to the article by John Vidal, the guardian, 28 september 2012

authority arguments invoke the authority of a person, group, organisation or journal. 

for example, a reference might be made to ‘one of the best toxicological journals’ or 

someone may put themselves forward as an expert by pointing to their qualifications 

or experience in the field (both proponents and opponents). Referring to expertise or 

authority in the debate is regularly criticised, often in combination with ad hominem 

arguments (see appendix 1).

in complex and controversial studies it is usual to ask experts to give their views and 

clarify certain issues. these experts may come from different backgrounds and positi-

ons and their expertise may not necessarily be in the specific subject in question (for 

example, biochemists may be asked to comment on the statistical methods used in a 

toxicological study). a general claim to authority is problematic in the scientific com-

munity because expertise in one field does not imply authority in another field, which 

is why advisory committees almost always consist of members from various fields. in 

debates on issues involving different fields of expertise, the question of authority may 

still arise as an area of disagreement. an example is the question of how far animal 
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models in toxicological research are representative of the effects to be expected in 

humans. from the social perspective, a claim to authority based on someone’s acade-

mic qualifications can be problematic because the differences between university doc-

toral degrees are generally not apparent. moreover, the diversity of fields of expertise 

in biotechnology means it is not easy to draw a line between one area of expertise and 

the next.

the aim of the authority argument is to increase the value of an opinion given by a 

person or organisation by referring to their expertise or authority. in some debates 

this can be used to parry awkward questions. however, an inherent problem with the 

authority argument is that discussions should first and foremost be about what some-

one says and not who says it (see also the habermas’s validity claims in section 3.1). on 

the other hand, the authority or experience of experts in a certain field most definitely 

does play a role in the debate. their views deserve to be given more weight and recog-

nition in the public debate than those of others, not only because they have relevant 

qualifications or experience, but because they can demonstrate that they deserve this 

authority and respect in their daily work.90 if a debate is already polarised, however, 

it will be almost impossible to invoke authority unchallenged, and these arguments 

are then usually employed to improve one’s own stature or to dispute the authority or 

expertise of someone else. 

3.5.3 ad hoMinen arGuMents: ‘playinG the Man’

Towards the end of September, shocking headlines ricocheted around the world, clai-

ming eating GM food caused cancer. But the truth is much darker: an anti-GM scientist 

overtly manipulated scientific process and the media to get those headlines. 

elizabeth finkel, Cosmos magazine, 9 october 2012

Since Moloney is tied in closely with GM corporations he is not an impartial judge of 

Séralini’s study. 

 ‘dusha100’, response to the article by John Vidal - the guardian, 28 september 2012

GMWatch is one of the most rabidly anti-GM sites out there, so I don’t think they’re 

anyone to be pointing fingers and accusing people of not being ‘impartial judges’. 

 ‘shoe’ , response to the article by John Vidal, the guardian, 28 september 2012 

playing the man, not the ball and casting suspicion on stakeholders, scientists and sci-

entific and other assessment agencies plays a big part in the debate about gmos. it is 

an umbrella argument and is often woven into other types of arguments, from metho-

dological arguments and peer review arguments to burden-of-proof and authority 

arguments. ad hominen accusations are made by both proponents and opponents and 

are used in several domains (see appendix 1).
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these arguments do not address the substance of the criticisms being made, but are 

meant to cast doubt on the right of the other party to make any comment at all. this is 

described as a disturbing trend in a recent article.91 the aim of ad hominem arguments 

is to disqualify the opponent as a discussion partner and to divert attention from the 

matter at hand. the effect of these arguments is to encourage tit-for-tat accusations, 

leading to a harder and more polarised debate. nevertheless, ad hominem arguments 

can sometimes be helpful, for example when used in combination with authority argu-

ments to put a position held by one of the parties into perspective. in situations of 

uncertainty, the status of one of the participants in the debate can sometimes be a 

decisive factor. 

3.5.4 ConspiraCy theory arGuMents: distrust the 
systeM

It is much better for the economy to have both GMO and GMO chemical sales AND 

the cost of curing the impact from the GMOs. That becomes the sticky issue in all this 

because German & Swiss pharmaceutical giants are heavily invested in cancer techno-

logy. Almost a conflict of interest. 

dr. Richard lasker, repsonse to an open letter by various authors, independent science news, 2 october 

2012

This revolving door of corrupt ties between powerful private industry lobby groups 

and the EU Commission was in full view recently with the ruling of the European Food 

Safety Administration (EFSA) trying to discredit serious scientific tests about the deadly 

effects of a variety of Monsanto GMO corn. 

f. William engdahl, global Research Canada, 19 december 2012 

Conspiracy theories are generally defined as attributing an event to the actions of 

powerful people or organisations who are said to be trying to hide their involvement 

from the outside world.92 the characteristics of a conspiracy theory include the fol-

lowing: attributing special powers to people/organisations to influence and control 

others, the absence of chance (everything is planned in advance) and branding know-

ledge institutions as untrustworthy. in addition, these arguments are bolstered by 

referring to conspiracy theories from the past (such as the tobacco industry lobby) 

that appeared far-fetched at the time but which eventually turned out to be partly or 

wholly true (and therefore, of course, can no longer be considered to be conspiracy 

theories).

the accusations of orchestrated attacks and such like are also often linked to ad homi-

nem arguments. Recurring gmo conspiracies, for example, tend to have the following 

scenario (see appendix 1): employees, ex-employees or stakeholders of large biotech-

nology companies are said to have infiltrated the assessment agencies and govern-
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ment advisory bodies long ago in order to smooth the way for the authorisation of gm 

crops and cover up studies that indicate adverse effects. Biotechnology companies try 

to manipulate the whole food supply chain in order to earn even higher profits at the 

expense of public health. Conversely, conspiracy theories can be found that assert the 

opposite: séralini is a fierce opponent of gmos and manipulates his studies to demon-

strate adverse effects. he is said to be financed by big french supermarket chains with 

the aim of keeping gmos out of supermarkets.93 Conspiracy theories are found mainly 

in the social domain. although it cannot be excluded that some actors have coordina-

ted their activities, there are often no direct sources to confirm this and commenta-

tors tend to repeat each other’s claims and refer to each other in blogs and the social 

media. Raising conspiracy theories diverts attention from the social, scientific and poli-

tical issues and generates mistrust of the parties involved.94 

3.6 ThE saME aRGuMEnTs FROM a diFFEREnT 
pERspECTivE

although a theoretical distinction can be made between the various arguments, in 

practice 1) many arguments contain a mix of elements from several types, and 2) similar 

arguments are used by different parties to the debate. four domains can be identified 

within which arguments can be exchanged: the scientific domain; the social domain; 

the risk assessment domain; and the political and policy-making domain. ideal-typical 

descriptions of these domains are given below:

•	 Science: in the natural sciences a single publication is usually insufficient to convince 

other scientists of the validity of a claim. following the publication of an article con-

taining unusual results, further research (confirming or refuting the original results) 

and published articles containing contradictory results are a fundamental part of 

the normal scientific discourse. each study that confirms previous results adds to the 

growing body of evidence. science investigates existing and new truths through 

carefully planned and designed research that can be reproduced by others to make 

it possible to confirm or refute the findings. uncertainties and risks are an inherent 

part of this because scientific research can be difficult and unpredictable, and studies 

may take many years to complete. the scientific domain consists mainly of discussi-

ons between scientists in scientific journals and during scientific conferences and 

workshops. even scientists themselves do not always agree on what ‘good science’ is.

•	 Risk assessment: the risk assessment domain arose in response to the desire to 

understand and manage the dangers and uncertainties in life. Risk assessors (such 

as efsa and Cogem) walk a knife-edge between early warning and false alarm. 

they generally follow fixed methods and procedures to identify potential adverse 

effects and determine the probability that any such effects will occur. however, risk 

assessments sometimes require expert judgements in which the experts concerned 
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weigh up the merits of various scientific publications based on their expertise and 

experience. Risk assessments are not based on science alone, because uncertainties 

are involved and the final judgement is informed by norms and values.95 Risk asses-

sors must be able to explain and justify their decisions to the scientific community 

as well as policy makers, politicians and the general public. according to the well-

known psychologist paul slovic, the identified potential effects and the probability 

of their occurrence depend on the methodology used. one of his main points is that 

although risk assessments seem to be objective, in practice they contain subjective 

elements and the outcome can be influenced by the chosen method.96 he emphasises 

that risk assessors should be aware of this.

•	 Society: social actors include civil society organisations and companies that 

announce their opinions in the media and political parties and interested citizens 

who base their opinions on what they find in the media (mainly newspapers, maga-

zines, blogs and social media) and take part in the debate. from the social perspec-

tive, scientific and other developments are mainly of relevance to the question of 

what sort of society we want to live in, how a new development or discovery can 

contribute to this (the ‘soft impacts’ mentioned earlier), and also what level of risk 

we are prepared to accept, what the benefits are, and who benefits. science has a 

lot to do with these questions, but not in the same way as for scientists. society, to 

the extent that it can be seen as a collective whole, has its own ideas about science 

and risk. some argue that the assumption that social issues involving risk are in fact 

risk issues is incorrect.97 at root, these issues are about ethical, economic and social 

values and cannot be answered by science alone.98 social actors form their opini-

ons not only on the basis of individual knowledge, but also on matters of principle, 

moral and ethical convictions and the degree to which the reader is interested in the 

topic. in the social domain, the seriousness of the effect found in a study is often of 

greater importance than the body of evidence. in the popular media a single publi-

cation is easily elevated to the status of conclusive evidence, which in turn can fuel 

the idea that a finding should meet with an immediate policy response. 

•	 Politics and policy making: politics and policy making are not the same, but both 

lie within the domain where decisions are made that affect the society as a whole. 

that is why they are described together here. Civil servants working in a specific 

policy field try to identify and review the technical and social costs and benefits 

and the opportunities and risks of various policy options as best they can. in doing 

so they often consider and assess information provided by scientists and other con-

sultants (the risk assessment). the policy options are then presented to the relevant 

government minister for a political judgement (the risk evaluation). this judgement 

is based not only on the information put forward, but also on a consideration of 

policy lines set out in the past (what does the legislation say; what does the coalition 

agreement or relevant policy document say; should we follow the judgement of the 

efsa or proposal by the european Commission?) and the political affiliation of the 
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minister and the political colour of the government. in addition, a judgement has to 

be made about the likely reaction in parliament and the country. it is then up to the 

minister to make a political decision based on the proposed alternatives and consi-

derations. this may mean that for political reasons a decision is made to depart from 

a previously established policy, either temporarily or sometimes for the long term. 

the decision may also be postponed due to unresolved uncertainties or to avoid 

unnecessarily heightening political tensions. 

in response to alarming studies like séralini’s, the same arguments are stated and used 

in different ways in the various domains. in the scientific domain, the debate and argu-

ments about the article by the séralini group focus on the content of the publication 

(the peer review process) and how it compares with other research in the field. in the 

social domain, the debate and arguments focus mainly on the effects observed in the 

study and their translation into consequences and soft impacts on consumers and the 

public in general. Contextual arguments about benefits and risks and burden-of-proof 

arguments are also important. in the risk assessment domain, the debate and argu-

ments focus mainly on making the right appraisal of the risks and the likelihood of an 

effect occurring. With regard to substantive issues, the emphasis is on reducing uncer-

tainties (to improve the accuracy of the risk assessment) and taking action to avoid 

or manage the risks. some of the arguments in the risk assessment domain overlap 

with those in the scientific domain, such as specific arguments about the experimental 

design and severity of the effects. in the political and policy-making domain, the ten-

sions and discrepancies between the different domains and arguments are themselves 

an issue. it is the job of politicians to weigh up and appraise these arguments and make 

a decision about any action to be taken based on the appropriate expertise, but also 

on concerns raised in the social domain.
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4 
GOvERnanCE: 
LEssOns and piTFaLLs

More scientific research and more facts on their own do not resolve recur-
ring debates about the safety of GMOs. Coming up with more facts can even 
provoke new questions that further fuel the debate. There is no single (best) 
strategy for dealing with wicked problems, because both the diagnosis and 
the solution are looked at from different perspectives. nevertheless, the risks 
and pitfalls of various types of response can be described and a number of 
lessons and pointers can be identified to inform government and advisory 
bodies of the possible consequences of various actions. The lesson and poin-
ters include remaining alert to the dangers of rigid thinking when making 
judgements and establishing a platform where contextual arguments (wider 
issues) can be properly discussed. Falling back on procedural issues and argu-
ments that seek to undermine personal credibility are pitfalls that must be 
avoided to prevent the debate escalating.

in Chapter 3 we have seen how debates arising from alarming studies about the safety 

of gmos are not limited to the scientific and safety aspects alone. although the scien-

tific merits of such studies are discussed, much of the debate is about the underlying 

norms and values of scientific research and the context-related or wider issues sur-

rounding gmos. the mix of different types of argument has a big influence on the 

course of the debate, which in the case of gmos easily becomes uncompromising and 

polarised and can soon escalate. each new alarming study appears to make the pro-

cess even more intractable and it seems that simply providing more scientific research 

and more facts will not resolve these recurring debates.99,100,101 the desire among 

the policy-making community to remove uncertainties by commissioning scientific 

research ignores the fact that a decision to put a technology onto the market or not 

is partly a value judgement. as long as there is no consensus on the values and norms 

that should inform these decisions, further scientific research will not help to bring 

about a consensus.102 the government will have to find a solution that is both scientifi-

cally and socially robust and which lends itself to the formulation, implementation and 

enforcement of appropriate policies.

there is no single (best) strategy for debating issues arising from alarming studies on 

gmos. When problems are complex, those involved will have different ideas about the 

knowledge and actions needed to solve the problem, depending on their world view or 
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configuration.103 however, experience gained in earlier cases throws light on the effects 

of various options for action open to government and advisory bodies. this chapter exa-

mines the risks and pitfalls associated with several options as well as the lessons learned 

from past experience so that advisory bodies and policy makers can be aware of these 

and get an impression of the possible consequences of their chosen actions. the chapter 

is divided into the periods before, during and after the appearance of alarming studies. 

4.1 pREpaRaTiOn: MOniTORinG

benefit:  learn to recognise alarming developments; rapid response possible.

Risk / pitfall:  evidence that goes against the scientific consensus is not picked up as quickly 

  after repeated false claims.

Lesson:  Remain open to new developments (and unconventional research methods).

By monitoring scientific developments and the discussions surrounding them, govern-

ments and advisory bodies can prepare themselves for a potential controversy or esca-

lation of a debate involving scientists, risk assessors and the public. this is no easy 

task, given the huge number of publications in numerous scholarly and other journals 

published worldwide. nevertheless, it is important that the government is fully up to 

date on developments in the field. monitoring can be done by civil servants, assess-

ment agencies and advisory bodies, such as Cogem. through their work and their 

national and international networks they are kept informed of new research results 

and ongoing research, and it is their job to know about the existence of any alarming 

publications about the safety of gmos. monitoring can also reveal other scientific 

developments. to assess the social impact of scientific developments the government 

must also be aware of any public discussions about gmos. monitoring can deliver use-

ful tools for policy making in the form of trend analyses.

By monitoring scientific developments, the government can avoid being unexpectedly 

confronted with an alarming study and may be able to respond more rapidly. monito-

ring can also provide evidence to support a process of learning to recognise emerging 

discussions. a possible pitfall for agencies interpreting monitoring results is that evi-

dence that goes against the scientific consensus will not be picked up as quickly after 

repeated false claims. this makes it important to remain open to new developments 

and unconventional research methods. a recent study by the public administration and 

policy group at Wageningen university, in which researchers termeer and dewulf make 

a case for strengthening a number of capabilities for observing situations and managing 

or avoiding controversies, is one of several studies offering pointers for observing deve-

lopments associated with wicked problems.104 anther possibility is that the researchers 

themselves inform government about their results at an early stage. as far as is known 
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this only happens in exceptional cases and mainly on a voluntary basis. the early war-

ning responsibility for notifying relevant research results could be given a more formal 

character through the netherlands Code of Conduct for scientific practice (gedragscode 

Wetenschapsbeoefening) for researchers, universities and research institutes.105 

4.2 FiRsT REspOnsE: TiMinG and OpEninG GaMbiT

it is the task of government to safeguard human, animal and environmental safety, 

which also means that society expects government to respond to reports that one or 

more of these is in danger and to adopt an appropriate standpoint. it is important that 

the government’s response is visible to the public at large. how and to what extent 

the government should react to alarming research results depends on each individual 

case, and each case will have its own risks and pitfalls. the government’s response will 

depend on various factors, such as the status of the research (has it been published in 

a peer-reviewed journal or not?), the nature of the debate (specific or context-rela-

ted?) and the stage it is in. a further question is whether the government should take 

urgent measures as a precaution or wait for the outcome of further research. this is 

addressed in the next section.

4.2.1 respond or iGnore

benefit:  Respond: visible action by government; bolsters public confidence.

  ignore: media hype dissipates more rapidly following a false alarm.

Risk / pitfall:  Respond: heightens public concern, possibly unnecessarily.

  ignore: may lead to public mistrust, especially if it turns out there is a real cause 

  for concern.

Lesson:  government must explain how it is ensuring safety and freedom of choice and 

  why it is, or is not, taking action to investigate an alarming study or introduce 

  appropriate measures.

if questions are raised in parliament, the government should at the very least respond 

to these questions. any letters or emails sent to the government by individuals or orga-

nisations should also be answered.d in both cases, however, this response does not have 

to explicitly acknowledge the problem or promise that any measures will be taken. in 

the first instance, the government can limit its response to explaining the situation and 

initiating standard procedures, mentioning that decisions to authorise gmos take all 

the available knowledge and expertise into account. measures such as changing exis-

d  general administrative law act (aWB), 4 June 1992
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ting procedures or declaring a moratorium can only be taken when there are grounds 

for justifiable concern for human, animal and environmental safety.

it is more difficult to know how to respond when there are uncertainties and no formal 

questions have yet been asked, but there is national or international disquiet about the 

publication of an alarming study. ignoring an alarming study or responding too late 

can lead to suspicion and dissatisfaction with the conduct of government, but a direct 

response from government will give the impression that the situation must be serious, 

which can easily lead to an escalation of public concern. this is not the complete pic-

ture, though, because there is a range of possible options between issuing a simple 

statement and taking urgent measures. the government could begin by clearly stating 

what the rules are for the authorisation of gmos and how these were arrived at. the 

dutch and european authorities are obligated to maintain safety standards and uphold 

freedom of choice, and they must be able to clearly show which information and instru-

ments they are employing to ensure these standards and conditions. government trans-

parency and disclosure of the actions it is taking and why gives structure to the debate 

and can be informative, certainly in situations in which the public has little idea of the 

relevant legislation and licensing procedures. this is supported by a recent meta ana-

lysis of worldwide questionnaire surveys on consumer attitudes to gm food. among 

other things, this looked at the communication of the benefits of gmos compared with 

explaining the measures taken to control the risks. the results support the idea that 

providing clear and convincing information about managing the risks of a technology is 

more effective in increasing public acceptance than promoting the benefits.106

4.2.2 alarMinG study in peer-reviewed or non-peer-
reviewed journal

benefit: peer-reviewed: filters out most incorrect assertions and methodological mis

  takes – solid justification for response and follow-up actions.

  not peer-reviewed: early warning potential – early response reinforces public 

  confidence.

Risk / pitfall: peer-reviewed: no definitive, objective proof of correctness – waiting for peer-

  reviewed results can be time-consuming – permit applications for gm crops also 

  contain unpublished information.

  not peer-reviewed: more often than not a false alarm – undermines public con-

  fidence – claims for damages as a result of unnecessarily restrictive policies – in-

  dications of alarming situations lose potency.

Lesson:  monitor both peer-reviewed and non-peer-reviewed alarming research results 

  and maintain effective communication between scientists and government – 

  provide professional support to government ministers for the communication 

  of scientific developments.
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in the examples of alarming studies in this report an important issue was whether the 

results were published in a peer-reviewed journal or not. peer review is considered by 

both proponents and opponents of specific studies to be a hallmark of good research, 

but they draw different conclusions: proponents say the research was good, whereas 

opponents say the peer review process was flawed. in addition, studies that may pro-

vide good cause for alarm about gmos raise the question of whether the govern-

ment should respond only to peer-reviewed studies or to unpublished research results 

as well. an advantage of peer-reviewed articles is that most incorrect assertions and 

methodological errors will have been filtered out and the government can respond to 

scientific data that have already been critically examined. this gives the government 

a powerful justification for its reaction and any follow-up actions. however, alarming 

reports about the safety of gmos have so far seldom been published in prestigious 

or other peer-reviewed journals. if the government only considered peer-reviewed 

results when formulating policy, the number of reports it would have to respond to 

would be limited, which can be considered to be an advantage – but also responding 

to non-peer-reviewed results has the benefit of early warning potential, which the 

government can use to strengthen its position and gain greater public trust (if the war-

nings prove to be correct). 

nevertheless, the supposed benefits of the peer review process contain a hidden dan-

ger. peer review is an initial and provisional test of the scientific quality of a study, but 

it does not provide proof of the correctness of any claims made in the study. often 

further research is needed to demonstrate whether, and to what degree, the fin-

dings are correct. Responding to non-peer-reviewed results is also potentially risky: 

responding to unpublished results incurs a greater risk of raising a false alarm than 

responding to peer-reviewed results, and early warning can cause considerable public 

unease, which is difficult to dispel, even if it later becomes clear that it was a false 

alarm. in discussions characterised by polarisation, the government may feel under 

pressure to respond to unpublished results, particularly when these results are very 

worrying. When restrictive measures are taken on this basis, they can have adverse 

effects on science and industry. should at a later date these measures prove unneces-

sary, the government may even receive claims for damages.

peer-reviewed results may be a long time in coming, making it difficult for the gover-

nment to respond quickly and diligently. dismissing an alarming study by arguing 

that the results have not been peer reviewed can damage public confidence in the 

government if the results are published and later confirmed. the government will 

then appear to have been indifferent to an early warning. another pitfall is related 

to the question of the burden of proof. applications for marketing authorisation of 

gm crops also contain unpublished and non-peer-reviewed information, which sug-

gests that different criteria apply to different stakeholders and opens the door to 

arguments in the tu quoque category, making the government come across as biased. 

it should be noted that the studies submitted in support of permit applications also 
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undergo a type of review in the form of appraisals by the competent authorities and 

advisory bodies. 

there are advantages, risks and pitfalls associated with responding to peer-reviewed 

and to non-peer-reviewed results. it is not possible to draw a firm line between stu-

dies the government should and should not respond to. a quality model for selecting 

non-peer-reviewed information could be useful, but would still raise questions in the 

gmo debate. there is something to be said for the government always reacting to an 

alarming study about the safety of gmos when there is public unease. for the general 

public and the media, peer review is partially a non-issue because most people do not 

know which journals are peer-reviewed and which are not, or what it entails; this dis-

tinction has little or no influence on the level of public unease about the conclusions of 

an alarming study. 

4.2.3 MoratoriuM 

benefit:  moratorium: decisive action by government – bolsters public confidence.

  no moratorium: less (unnecessary) unease as long as the status of the research 

  is uncertain.

Risk / pitfall: moratorium: unease; claims for damages when restrictive policies prove to have 

  been unnecessary.

  no moratorium: public confidence in government is damaged if the alarming 

  study proves to be correct.

Lesson:  Clearly communicate the arguments for and against a moratorium – have a 

  step-by-step plan of action available for after a moratorium.

in addition to the question of whether the government should formally respond 

to an alarming publication, there is the question of whether (as a precautionary 

measure) urgent measures should be taken. such measures may include a mora-

torium on the import and/or cultivation of the gmo, taking specific products off 

the market, or even a moratorium on research. there are various sorts of moratori-

ums, such as voluntary and imposed moratoriums. Voluntary moratoriums are the 

only option when there is no legislative or legal basis for imposing a moratorium. 

examples of voluntary moratoriums are the moratorium on gmo research introdu-

ced following the asilomar conference in 1975 and more recently the moratorium 

on research into the h5n1 influenza virus.107,108 in 2012 france and other eu mem-

ber states imposed a moratorium on the cultivation of the gm maize mon810.8 

finally, there are implicit or de facto moratoriums when a policy leads to the 

ending of an activity without it explicitly being prohibited. an example is the de 

facto moratorium on the authorisation of gm crops from 1999 to 2003, which was 
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brought about by the european Commission not taking any decisions on the per-

mit applications.109

a moratorium on a gm crop would appear to be justified when a study indicates an 

acute and significant risk to public health or the environment. But in the early stages 

of a study that goes against the scientific consensus, or when such a study is published, 

there may still be uncertainties about the seriousness of the situation. given the body 

of evidence about the safety of gmos that have been approved for marketing, a single 

alarming study or publication on one of these gmos will seldom be indisputable evi-

dence of an acute risk that justifies immediate action. 

the decision to introduce a moratorium or not depends on the question of whether 

the gm crop in question is grown in the netherlands or europe or imported, and in 

what quantities. a further question is whether the gm crop is used for human or ani-

mal consumption. a moratorium is not a simple measure and entails the risk of cau-

sing public unease and, if it proves to be a false alarm, the negative consequences for 

public confidence in the government. moreover, a moratorium can have far-reaching 

consequences for political relations and commerce. for these reasons, the various inte-

rests at stake and the risks involved must be carefully considered before introducing 

a moratorium. in addition, it is important that plans are in place for follow-up actions 

during and after the moratorium: the end of a moratorium does not automatically 

mean that a consensus has been reached. protocols for decision making and informa-

tion provision during crises such as the outbreak of animal diseases could provide a 

basis for developing an appropriate approach.110,111 

the measures to be taken in response to an alarming publication must be proportio-

nate to the identified risk, and this means that they must be carefully tailored to each 

specific case. in most cases the government will only be able to make a decision about 

any measures to be taken after establishing with sufficient certainty that the study 

really does justify taking action and amending existing policies. this is usually done by 

having the study critically reviewed by experts and specialist advisory bodies.

4.3 ObTain adviCE: EXpERTisE and daTa

Before governments (eu, nl) take measures in response to an identified safety risk 

associated with a gmo, the study is assessed by the relevant scientific advisory bodies. 
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4.3.1 ChoiCe of advisory bodies

benefit:  established advisory body: experience and expertise in house – available 

  resources – contribution to confidence in and recognition of the advisory body. 

  different advisory body: avoid the appearance of bias – possible to match 

  expertise to a specific issue.

Risk / pitfall:  established advisory body: rigid thinking when making judgements – reluctance 

  to revise previous advice in the interests of maintaining consistency – 

  appearance of bias.

  different advisory body: damage to the reputation of the established advisory 

  body – long lead-in time – appearance of cherry-picking expertise – lack of 

  experience due to variable composition.

Lesson:  Keep options open and establish criteria for a second opinion in addition to the 

  advice from the formal responsible bodies.

 

Various national and european advisory bodies have been appointed to assess the 

environmental and food safety aspects of gmos and provide advice to governments. 

it is therefore only natural to ask these advisory bodies to investigate alarming studies 

about gmos. however, asking the same bodies that have previously advised on the 

same gmo can incur resistance because of the possibility of bias or prejudice. this is 

why in the séralini case the Belgian Biosafety Council chose to form an ad hoc advisory 

committee to critically examine the study.22 the decision to go with a new advisory 

body or ad hoc committee has various advantages and disadvantages. 

the advantage of using existing advisory bodies is that they possess relevant expertise 

and experience and have the resources to respond quickly. theirr visibility and raison 

d’être are enhanced in the process, which in turn imbues them with an aura of trust 

and distinction in the eyes of the public. But the provision of advice by the established 

advisory bodies also has its risks and pitfalls. the ability to assess new risks or uncer-

tainties depends in part on being alert to new, sometimes unconventional research 

methods. this ability to remain open to new research methods may be constrained 

because established bodies always work with specific research protocols and methods. 

moreover, in the interests of consistency and reliability, professional organisations 

may be reluctant to retract earlier advice too soon,e given that their reputation and 

credibility is an important factor in how their advice is regarded and received. another 

related factor is that professional organisations operate within certain networks that 

e  scientific knowledge is subject to change, whereas a certain degree of consistency is important in risk assess-

ment and evaluation. Constantly changing the risk assessment can lead to a loss of confidence among companies 

(legal certainty) and the public, whereas waiting too long to make changes can also damage confidence. 
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may not be trusted by outsiders. for example, some people accuse the efsa of not 

being independent, because of alleged connections with interested parties (compa-

nies applying for permits), and this means that their assessments are also not always 

trusted. When advisory bodies become (or are seen to be) part of the established sys-

tem that represents a dominant but disputed paradigm, their advice may not have any 

useful input, and may even exacerbate the controversy.

asking a different advisory body or ad hoc advisory committee to advise on an alarming 

study can deliver a fresh perspective and may be more easily accepted by the public. 

another advantage of an ad hoc committee is that the members can be selected to 

match the nature of the specific conflict. however, by establishing an ad hoc committee 

the government risks putting the value of the acknowledged advisory bodies in doubt, 

and it would also to a certain extent disqualify them. putting together an ad hoc com-

mittee can be a time-consuming business and there is a risk that the government will be 

accused of cherry-picking from the pool of available expertise. if the expertise held by 

the members of an ad hoc committee is in a different, probably related field, this will 

also raise questions, mainly in the scientific domain. moreover, an ad hoc committee 

will not be able to draw on an accumulated body of experience because its composition 

will vary each time. a possible pitfall is to establish an ad hoc committee with too nar-

row a range of expertise, with the danger that the members will not fully recognise or 

consider the contextual nature of the problem. the decision to consult an established, 

acknowledged advisory body or a new or ad hoc advisory body is namely a political one. 

4.3.2 availability of the raw researCh data

benefit:  Wait for the data: less chance of mistakes – confirmation of the soundness of 

  the judgement.

  do not wait for the data: rapid and easy.

Risk / pitfall:  Wait for the data: delay to the assessment of the research – public discontent if 

  the data do not lead to greater clarity.

  do not wait for the data: insufficient evidence base for the conclusion – 

  vulnerability to mistakes.

Lesson:  Know what you do not know à what data are essential to form a conclusive 

  judgement.

evaluating the research results and underlying data from a gmo safety study is the job 

of the advisory bodies or experts responsible for the assessment. in some of the cases 

examined in this report, some of the raw research data were not available. this made 

it more difficult to assess the studies, for example because the statistical analyses could 

not be checked or replicated. not making the raw data available when publishing 
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an alarming study can lead to considerable delay in the assessment of the research, 

depending on the willingness or not of the author to provide the data on request. 

advisory bodies are faced with the choice of making an initial assessment based on 

the data available or first asking for the underlying raw data to be released and then 

preparing their advice.

assessing the available data at an early stage can quickly lead to manageable conclusi-

ons, but there is a risk that the conclusions may not be sufficiently substantiated. this will 

make the assessment agency vulnerable to mistakes, whereas with hindsight the public 

will have little appreciation of the pressure to act at the time. Waiting for information 

has the advantage of making it possible to come to a more informed judgement. it should 

be borne in mind that the more exceptional the claim, the more convincing the evidence 

has to be, but there is also a risk that too much importance will be given to the missing 

data. interpreting third-party raw data is difficult and time-consuming and if, after all 

the hold-ups and delays, this does not lead to a definitive judgement, the public may not 

be forgiving (given the sense of urgency and concern they feel). an important considera-

tion is which data are needed to come to a definitive and well substantiated judgement 

(‘knowing what you do not know’). after all, focusing on raw data ignores the contextual 

aspects of the discussion about gmos, and this can be a pitfall in the debate. 

4.3.3 requirinG bioteChnoloGy CoMpanies to 
release their data

Benefit:  industry data made public: all the cards are on the table – bolsters confidence.

  data are confidential: focus on the alarming study instead of contextual 

  discussion about the data.

Risk / pitfall:  industry data made public: conflicts about the confidentiality of company data 

  – reputation damaged by submitting to pressure – interminable wrangling 

  about the data.

  data are confidential: continuing deadlock – reputation damaged by 

  submitting to pressure.

Lesson:  Be aware of the persuasive power and limitations of data – availability of raw 

  research data (commercial and scientific).

a complicating factor in the discussion about missing data from alarming studies is the 

issue of the transparency of the research data produced by biotechnology companies. 

in the séralini case, the fact that he did not make his raw data public was used as a way 

to pressure the biotechnology industry to release the authorisation data. the requests 

from both sides for transparency and for the underlying raw data led to an impasse in 

the debate about the safety of the gm maize nK603. Companies regard information 
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as a capital good and so they are not prepared to simply give it away. to protect their 

information, they make authorisation documentation on gm crops available to the 

assessment agencies and advisory bodies, but not to the public. the advantage of aut-

horities, companies and researchers agreeing to exchange information is that it they 

can claim to have revealed all the relevant known facts and uncertainties. a risk is that 

conflicts could arise about the confidentiality of the information.

it is important that those involved in this discussion are aware of the limitations of the 

persuasive power of data. the data debate suggests that making missing data availa-

ble will lead to a solution and that there is a single truth waiting to be uncovered. the 

question, however, is whether data conflicts can be satisfactorily dispelled if there is 

no basic trust in the organisations responsible for assessing and authorising gm crops. 

there is a risk of descending into interminable wrangling about the availability or vali-

dity of the data, whereas the disagreement is actually partly about the interpretation 

of the relevance of the data. moreover, by allowing themselves to be caught up in the 

discussion and the tu quoque game surrounding the exchange of data, assessment 

agencies themselves run the risk of being branded as unreliable.

an important consideration is whether researchers may release data conditionally, 

especially when a researcher claims there is a serious risk to human and animal health 

as a result of consuming a gm crop. scientific journals also have a responsibility in the 

discussion about data. they can make an important contribution by pointing out the 

moral responsibility of researchers to make their raw data available. although the dis-

cussion about making raw data available is confined mainly to researchers, companies 

and the assessment agencies, ministers could make their concerns known in parliament 

and to the public about the way the data transparency discussion is conducted with lit-

tle regard for the safety aspect of the debate. 

4.3.4 Coordination with national and european 
advisory bodies

Benefit:  european: diversity of available expertise – broadens support.

  national: quicker – advice especially pertinent to the national debate.

Risk / pitfall:  european: tendency to compromise – minority opinions less visible – lack of 

  relevance to national gmo debate – collective rejection leads to a hardening of 

  the debate.

  national: position at variance with eu policy – isolation of member state – lack 

  of expertise at national level.

Lesson:  ensure the consultation process is transparent to the public – integrity and aut

  hority of negotiators – retain own identity in final advice.
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Where food and environmental issues surrounding gmos have international ramifica-

tions it is usual to consult with national advisory bodies and with international advi-

sory bodies like the efsa. Whether and to what extent it will be necessary to consult 

and coordinate with other advisory bodies can vary from case to case. the advantage 

of extensive international consultation is that use can be made of a wide variety of 

available expertise. if it is possible to come to a common position, the advantages of 

this coordination are that it increases public acceptance and support and, in particular, 

that there is international consensus. on the other hand, coordination at the national 

level will probably be quicker and will be more relevant to the national debate.

a risk of international coordination is that the agreements made will tend to be a 

compromise. given the different positions within europe about the authorisation of 

gm crops, some points will be subject to negotiation because they will take on a dif-

ferent significance depending on the national context: the evaluation and measures to 

be taken may be too cautious for some and too rigorous for others. presenting a con-

sensus document may be a selective form of transparency in which minority opinions 

are less visible, although this may be a conscious decision in the interests of avoiding 

mixed signals to the outside world. to the public, international coordination is often 

an obscure process, making it easy for critics to dismiss it as a conspiracy or orchestra-

ted response. moreover, when national or international advisory bodies and gover-

nments set their sights on the authors of an alarming study, there is a risk they may 

respond to criticism by adopting an increasingly defensive position, making it more 

difficult to have an open and fruitful discussion. international coordination and the 

formulation of a common position can heighten this effect and there is also a risk of 

tunnel vision among those in agreement. in response to coordinated recommendati-

ons, the authors of the alarming study may appeal to their ‘us against everyone else’ 

position. this pitfall can be raised in the discussion in an attempt to disqualify the 

outcome of the consultation and coordination process. the integrity and authority of 

the negotiators should therefore be given careful consideration during international 

coordination. a risk of limiting consultations to national coordinating is that the final 

outcome may not be in agreement with current eu policy or that a member state may 

become isolated in the international debate. another pitfall may be lack of exper-

tise at the national level. as international borders fade, international orientation and 

coordination is often essential (or obligatory within the eu), but it does not relieve 

national governments of the duty to form their own judgement. 

4.4 REspOnsE: COMMuniCaTiOn and FOLLOW-up 
aCTiOns

once the assessments by scientific advisory bodies have been obtained, it is the gover-

nment that has to come to a decision on the value of the alarming study and any con-

sequences that should be attached to it. But the scientific assessment is just a part of 
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the political and public debate about the safety or desirability of gmos and does not 

cover all its aspects, as we have seen in the analysis of arguments in Chapter 3 of this 

report. the question, then, is what arguments, if any, the government should consider 

and what channels should the government use to effectively communicate its views on 

alarming studies. 

4.4.1 attune CoMMuniCation to stakeholders

Benefit:  Reactive & specific: (theoretically) comprehensible and rational discussion – 

  focus on the immediate cause: the alarming study.

  active & in context: recognition of contextual problems.

Risk / pitfall:  Reactive & specific: an illusion of value-free science – procedural reaction does 

  not do justice to the contextual discussion about gmos.

  active & in context: (unmanageable) broadening of the debate – reduces the 

  chance of reaching a consensus on the alarming study.

Lesson:  in addition to responding directly to an alarming study, pay attention to the 

  broader communication of contextual arguments – meet the information needs 

  of the stakeholders – make decision-making procedures transparent – 

  strengthen position as information provider by paying due regard to contextual 

  arguments.

a general point is that government responses must be balanced and give due conside-

ration to both the specific and the contextual arguments. it is crucial that the different 

types of arguments are acknowledged and kept separate – but addressing one type 

of argument does not mean that the other is invalid, and this must be made clear in 

the communication. it is essential to always indicate which arguments will be consi-

dered in the decision making on gmos and which will not. it could also be made clear 

where these other arguments may contribute to policy making, for example in a broa-

der debate on agriculture and food production. in this section a distinction is made 

between specific communication in response to an alarming study and the broader 

government communication on contextual arguments.

general pitfalls in the area of communication include focusing on procedures, gene-

ralising outcomes and disqualifying participants in the discussion due to their posi-

tion, background or knowledge.60 in the debate about the safety of gmos, arguments 

attacking personal credibility appear to be gaining the upper hand in both the scien-

tific and the social domains. these arguments divert attention away from the substan-

tive issues and are almost always geared to disqualifying the opponent as a discussion 

partner. they do not take the discussion any further forward and lead to polarisation, 

a hardening of attitudes and escalation of the debate. 
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Communicating an alarming study: reactive & specif ic

in the first instance, alarming studies about the safety of gmos have a bearing on 

safety policy. government often responds to this by asking its advisory bodies to inves-

tigate whether the results of the study are accurate. in such situations, the govern-

ment will at least have to provide a reason why it will or will not take measures in 

response to the alarming study.

 

differences in scientific opinions can be a reason to initiate research to provide ans-

wers that will settle the issue. in theory, a strictly scientific discussion should keep 

the debate about alarming studies both rational and manageable. alarming studies 

are published in the scientific literature and advisory bodies assess the quality of the 

research. the research results are then confirmed, refuted or corrected and the gover-

nment takes measures appropriate to the study outcomes. But values also play a role 

in scientific discussions – although this does not mean that science ‘is also just one opi-

nion’.112 When there is disagreement about the quality of the experiments, the correct-

ness of the data and who has the right expertise or authority to make valid statements, 

scientific discussions can also escalate and become deadlocked. this process is intrinsic 

to science, but can be made more difficult by the intrusion of contextual arguments 

and arguments attacking personal credibility.

focusing on specific details of scientific research can unhinge the discussion or encou-

rage tunnel vision. this is a risk, for example, when criticism of the statistical analysis, 

the test animals used or the experimental design is used to dismiss the whole study. 

a strong focus on the early warning argument (the seriousness of the effect found in 

the study) can serve to escalate the debate and therefore makes little or no construc-

tive contribution to the discussion. What it can do, though, is link into the contextual 

arguments, which attract attention mostly in the social domain. this also applies to 

the argument about the availability of data and the discussion about the burden of 

proof in marketing authorisation procedures. the arguments about the availability of 

data and burden of proof raise a more fundamental, underlying problem, but do not 

belong in the specific discussion about an alarming study. the government could play a 

coordinating role in pulling together specific and contextual arguments by addressing 

these and indicating in which domain the debate can be conducted. government also 

plays an essential role in translating scientific results and evaluating alarming studies. 

it is up the government to explain why the alarming study does or does not justify 

taking further measures.

Communication of GMO-related aspects: act ive & in context

Because the government consults scientific advisory bodies it can be accused of hiding 

behind procedures and the opinions of advisers, which makes the position of advisory 

bodies part of the debate. the public feel their views are not being taken seriously 
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because only safety-related arguments are taken into account in the decision making. 

in its topic report ‘farm scale evaluations evaluated’, Cogem concluded that scientific 

knowledge must be not only scientifically but also socially robust if it is to be useful 

for the formulation, implementation and enforcement of appropriate policies. gover-

nment should be aware that the broader discussion about gmos cannot be resolved 

solely by arguments from the scientific discourse. this means that the government has 

to take a decision about what to do with the wider issues, soft impacts and context-

related aspects if it wants to get the debate on the right course.

Contextual arguments are often not gmo-specific and are part of the wider debate 

about the type of society we want and the policies and technologies we need to get 

there. the types of questions in this debate include the relation between gmos and 

sustainability, the power of the multinationals over food supplies, the desirability of 

widespread industrialisation of agriculture, as well as questions about focusing on 

technology to solve problems instead of behavioural changes in society. these argu-

ments broaden the discussion and heighten the sense of urgency, but they cannot be 

seen in isolation from the specific arguments. if there is to be a constructive debate, 

contextual arguments must also have a factual basis, or it must at least be possible to 

examine them against the background of how the world actually works.113,114 however, 

when deployed in a discussion about a specific alarming study, a contextual argument 

can frustrate the dialogue because a solution to the wider problem cannot be found 

within the specific situation. in only a few cases does the generalisation argument 

(all gmos are safe and useful or all gmos are dangerous and undesirable) make a 

constructive contribution to the debate, because it precludes any further discussion or 

zooming in on specific examples.

 

ad hoc situations, such as the appearance of an alarming study in which the safety of a 

specific gmo is questioned, are by definition unsuitable vehicles for these arguments. 

as a result, socially engaged people looking for ways to use their contextual argu-

ments feel ignored, and that leads to frustration. the government usually limits its 

communications to pointing out the relevant procedures (we have asked our advisory 

bodies to assess or reconsider the study) and issuing a press release on the findings of 

these advisory bodies. this is important information, but it all too easily comes across 

as saying ‘these are the facts and you’ll have to accept them’.115 the government can 

also choose to take further steps in its public information and communication strategy, 

such as opening a telephone line, taking an active part in discussions and forums and 

organising meetings. such communication tools are usually only used in emergency 

situations, for example when an alarming study is recognised and confirmed. 

the choices the government makes in response to alarming studies are in many cases 

implicit or largely unknown to the public. it could explain more openly, clearly and 

frequently which procedures are used to assess gmos and why. the government limits 

its role mainly to ensuring certain requirements are met, such as safety standards and 
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freedom of choice, and must continue to explain which instruments it uses to do this. 

it is advised by expert committees and is responsible for taking decisions about the 

safety of gm products under the authorisation procedure. it has decided to safeguard 

the freedom of individual citizens and consumers to choose whether or not to buy or 

consume products made with the use of genetic modification by requiring gm foods 

to be labelled as such.

the government can reinforce its position as the public’s source of information on 

gmos by establishing a platform where contextual arguments regarding gmos can be 

aired. there are different views on the form this platform should take, such as forums, 

‘thinking laboratories’116 (a cross between closed expert committees and open public 

debates) or a broader national or international debate on food production. however, 

addressing the wider issues involves more than simply setting up a discussion forum; 

facilitating a platform for wider issues gives the government a chance to identify struc-

tural obstacles.

a further point to consider in the communication about alarming studies is adjusting 

the intensity of communication to the degree of scientific and social unease surroun-

ding the conflict. the media are an important link between government and the public 

and a gauge of public opinion, but they can also act as catalysts to escalate the debate 

(see text box). 

The effect of the media

The media can play a part in escalating public debates because they focus on the conflict frame 

(conflicts and controversies are more interesting than consensus and confirmation of the exis-

ting order), dramatisation (discriminating and factual news reports do not sell as well as drama-

tised versions of the same stories) and bandwagon journalism (journalists, consciously or not, 

tend to pick up on other journalists’ stories, intensifying total media interest). These effects are 

intensified by the rise of social media, making it more difficult to estimate the impact a story 

will have in society: an incident can easily be blown up, for example by rapid dissemination via 

facebook (‘going viral’). moreover, research has shown that negative comments and tu quoque 

arguments posted online under news reports also have a negative effect on other readers. This 

was the reason why the website Popular Science decided to stop hosting these comments.117 

media attention is unpredictable and can disappear as quickly as it came when another inte-

resting topic comes along (issue attention cycle). These characteristic vagaries of the media can 

disrupt the clarity of what is being communicated via these channels. On the other hand, science 

journalists are key agents in making scientific information accessible to the public. 

the government can strengthen its position as prime information provider by passing 

information directly to social stakeholders and ngos representing the voice and inte-
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rests of specific groups. for this to work, the public sector must have in-house expertise 

on science and science journalism to ensure that it can meet the information needs of 

the various stakeholders in the debate. a recent report published by the public infor-

mation and communication office of the ministry of general affairs, which sets out 37 

trends in government communication, may contain useful pointers for government 

communication.118 the report reviews trends in society and the work of communica-

tion professionals, including government participation, expectation management and 

accountability. 

4.4.2 follow-up aCtions: further researCh

Benefit:  further research: refute or confirm results – consistent with scientific practice – a 

  clear signal to society.

  no further research: rapid response possible – confirms body of evidence.

Risk / pitfall:  further research: time and costs – discussion about independence and 

  methodology – temporary delay damages research community and industry.

  no further research: appearance of government indifference and inflexibility.

Lesson:  select researchers with care – need for transparent management and 

  coordination.

alarming studies present new results that go against the existing consensus on the 

safety of gmos. the options for responding to this are commissioning or facilitating 

further research or repeat studies, or referring to existing research results. the usual 

response to contradictory results is to establish whether they can be confirmed, refu-

ted or matched by existing studies or conducting new experiments. But if the experi-

mental design and method differ from standard tests, or are even controversial, it can 

be difficult to find comparable studies to compare results with.119 moreover, when the 

majority of scientists in the field consider a controversial study to be methodologically 

flawed or incorrect, repeat studies will always lead to further discussion or argument. 

But if no repeat studies are done and no comparable results can be found, the study 

will remain unique and, despite the criticisms, references to the results of the study 

will remain. the reasons for doing further research or not do not necessarily have to 

be scientific; the existence of a controversy or highly charged emotions may be reason 

enough. in such cases it may be advisable to repeat studies to overcome the limita-

tions of a previous study, but there is a fine line between a study with weaknesses 

or constraints and a study with an incorrect or biased experimental design. a biased 

or methodologically dubious safety study (accidentally or on purpose) should, from a 

scientific point of view, not be an incentive to do further research financed by govern-

ment. in such cases, the responsibility should lie first with the researchers themselves to 

rectify their study. however, this can be problematic because it is not always unequivo-
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cally clear whether a study is sound or not. moreover, it must be stressed that scientific 

research, including safety studies and repeat studies, always involve a certain degree 

of uncertainty. it is ultimately up to the politicians to decide at what point science pro-

vides a sufficient basis to take a decision and to accept responsibility for this.120

if further research or repeat studies are carried out, the alarming study will no longer 

be unique and may be partially or entirely refuted or confirmed. undertaking further 

research shows that the issue is being taken seriously and can bring an element of 

calm to the situation, at least temporarily. however, commissioning further research 

may also cause a public stir, because there is then ‘apparently’ reason for concern. 

doing further research may also be time-consuming and costly. a risk is that during 

the course of the research, further development and commercial activities will be put 

on the back burner as a precaution. government funding for replicating a study bran-

ded by the scientific community as being methodologically very weak can meet with 

incomprehension and resistance from the field. Counter research into safety studies of 

gmos found to be safe and authorised for placing on the market is not very interesting 

for most researchers because of the high costs and limited publication potential (see 

text box). the compulsory post-market monitoring is generally seen as sufficient to 

bring to light any unanticipated adverse effects following marketing authorisation. 

Scientif ic value of safety studies

Scientific progress is based on confirming, refuting and adding to research results. from this 

perspective, controversial results are also useful because they keep scientists on their toes. Pu-

blications are not only the product of research, but are part of the scientific process. This model 

also has its limitations, though. Scientists are judged by the number and impact of their publi-

cations, which is why scientists attempt to publish as many articles as possible, preferably in 

journals with a high impact factor, which influences how many references are likely to be made 

to an article. This impact may be simply be scientific impact (citation score) or also translate into 

opportunities to turn the research into private (commercial) or public activities (valorisation). 

‘Safety studies’ generally receive low scores for scientific impact and only in exceptional cases 

are they published by high ranking journals, such as the study into gene therapy which showed 

that treated patients later developed leukaemia.121 If repeat studies find no safety risk, the re-

sults are unlikely to be accepted for publication, because they contain little in the way of new 

scientific insights and no possibilities for valorisation.71 research replication in which a study 

is repeated in exactly the same way is rare. Such studies are virtually unpublishable. funding 

organisations are also dismissive of repeat studies. This may be different for research carried out 

in response to publications that have generated scientific and/or public debate. Studies refuting 

those results may be easier to publish because of their newsworthiness. In June 2013, in res-

ponse to the Séralini study the European Commission opened a tender for a two-year feeding 

test of the Gm maize Nk603 on rats.122
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given the polarised discussion about gmos, there is a risk that when the results of 

additional research are published, the debate will escalate further or start up again, 

whatever the results. Various stakeholders will try to influence the design of the addi-

tional studies and the composition of the research team, and may withdraw support 

during the process if they think that the results will not back their own views. if so, sup-

port for the final outcome of the research will crumble. things that require attention 

when carrying out or commissioning further research include the choice of researchers 

and the transparency of the decision-making process. the fact that just a limited group 

of researchers are involved in gmo safety studies can be problematic. given the pola-

risation of opinions on the subject, one or other of the parties involved will be easily 

inclined to mistrust researchers that have previously worked with gmos. more resear-

chers could be encouraged to carry out repeat studies or further research by providing 

funding and access to research materials. another point to consider is ensuring that 

the coordination of the process is transparent, so that the conditions under which the 

research is carried out are clear to everyone. those involved will have to agree how the 

research can be conducted in a reliable and accountable manner.

Referring to existing and repeatedly confirmed research results is quicker and can 

confirm the existing body of evidence. But because comparable research results are 

few and far between, there is a risk that the government and its advisory bodies will 

be accused of cherry-picking the results that suit them. and because study designs 

differ to varying degrees, a similar discussion may arise about the study design, the 

methods used, the execution of the study and the value of the results. the para-

digmatic and contextual aspects mentioned previously have much to do with this. 

points to consider when referring to previous research results include identifying 

clear criteria or a quality model for selecting alternative studies to refute or confirm 

the alarming study. 

4.5 OpTiOns FOR CasE-by-CasE adapTaTiOn TO ThE 
naTuRE and inTEnsiTy OF ThE dEbaTE

When authorising gmos the government has the responsibility to safeguard human, 

animal and environmental safety. although it can be considered a government task to 

prevent the escalation of public debates, this does not mean that every form of discus-

sion must be suppressed. actions designed to control and contain discussions can in 

fact cause them to escalate. a sophisticated reaction model (activating or deactivating 

the discussion) attuned to the nature and intensity of the scientific and social unease 

could offer government a framework for managing the dynamics of the situation. this 

chapter has discussed the various options for dealing with alarming studies and raised 

relevant lessons or points to be considered, the risks involved and pitfalls to be avoi-

ded. it has shown that there is no ‘magic formula’, but that each option has its own 

pros and cons.
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Recent examples show that the debate about alarming studies can become broad and 

international in scope in a very short time, considerably increasing the numbers of 

people involved. scientists, risk assessors, companies, ngos, concerned citizens, poli-

ticians and policy makers all compete for attention in a welter of different arguments 

expressed in statements, news reports, blogs and forums. in this situation it does not 

seem likely that the various types of arguments can be completely separated. What is 

possible is to make a distinction between the information and communication needs 

of the different stakeholders, which will help the government and advisory bodies to 

devise appropriate communication strategies for these groups. this communication 

will not begin when an alarming study is published, but beforehand. analyses of the 

dynamics of past debates, as in this report, can identify lessons, pointers, risks and pit-

falls, and help the government prepare for and anticipate future situations. govern-

ment must continue to monitor social trends and developments and remain cognisant 

of the contextual arguments about gmos. 
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5
COnCLusiOn

This chapter draws on the argument analysis and the various options for 
action open to government and advisory bodies and presents an overview 
of the main points to be considered when responding to alarming studies. in 
addition, several recommendations are made for consideration. 

debates about the safety of gmos have a history of complexity and controversy 

because there is disagreement not only about the facts but also about the underly-

ing norms and values. alarming studiesf which conclude that gmos are damaging to 

human health and the environment appear regularly. the debates that arise as a result 

follow a familiar pattern and do not come to a resolution or a consensus. debates 

about alarming studies usually begin with scientific arguments, but eventually dege-

nerate into generalisations, a broadening of the debate and the use of arguments 

attacking personal credibility (such as ad hominem and tu quoque arguments) to dis-

qualify the discussion partner. drawing on several case studies, this report has analysed 

the dynamics of debates about alarming studies on the safety of gmos. it also explores 

the advantages and pitfalls of the various governance options for dealing with these 

studies.

On alarming studies, COGEM makes the fol lowing observations:

•	 alarming studies will always provide an excuse to reignite the national or internatio-

nal scientific and public debate, and therefore also the political debate.

•	 it is not possible to determine immediately whether the results are valid or not, and 

so the value of the results will have to be investigated.

On the dynamics of the debate, COGEM makes the fol lowing 
observations: 

•	 the debate involves not only specific scientific arguments, but also contextual argu-

ments and attacks on personal credibility.

f  in this report ‘alarming study’ means a scientific or other study, the results of which may or may not have been 

published in a peer-reviewed journal, from which it can be concluded that a technological innovation (such as gm 

crops) poses a threat to human and/or animal health and the environment. the term ‘alarming study’ refers only to 

the claim made and does not say anything about the veracity or otherwise of the study.
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•	 no clear-cut distinction can be made between scientific actors with their scientific 

arguments and social actors with their social arguments, but the same arguments 

are made from different perspectives.

•	 some arguments lead to constructive discussions, whereas others attract increasin-

gly negative feedback or act to weaken or disqualify each other. the mix of different 

types of argument can make discussions more uncompromising and polarised and 

lead to an escalation of the debate.

•	 By pointing to scientific uncertainties as the core of the problem and asking scien-

tists to remove these uncertainties, political decision making shifts towards the sci-

entific domain, making it part of the public debate about gmos.

On GMO safety studies, COGEM makes the fol lowing observations: 

•	 scientific research, and thus also safety studies, will always involve uncertainties; it is 

up to politicians to decide at what point science provides a sufficient basis to take a 

decision and accept responsibility for this.

•	 government makes itself vulnerable by placing the burden of proof for the safety 

of gmos entirely on the manufacturers. government sets the test requirements and 

assesses the results obtained via its advisory bodies. this means that the manufactu-

rer carries out the safety tests (such as laboratory experiments, field trials and food 

tests) or contracts them out, and that risk assessors use these data for their safety 

assessment. for some people the fact that manufacturers supply the data is reason 

enough to assume that they cannot be reliable. this idea is strengthened by a gene-

ral mistrust of multinationals that market gmos. to bolster confidence in the sys-

tem, the government could commission random repeat studies or introduce super-

vised inspections, as is usual practice for pesticides. this would give the government 

the opportunity to observe some safety experiments.

•	 Counter research into safety studies of gmos are not interesting for most resear-

chers because of the high costs and limited publication potential. the polarised cli-

mate of the debate also means that the relatively small group of institutes, compa-

nies and ngos that do do this type of research become easy targets for accusations 

of conflicts of interest, which in turn does not help the debate. this type of research 

should be made more attractive for a larger group of scientists.

•	 scientific journals and scientists have their own responsibilities in the debate. if a 

journal accepts an article which states that the safety of humans, animals or the 

environment are at risk, it should point out the moral responsibility of the authors 

to make the underlying (raw) data available to other scientists and risk assessment 

bodies. 

•	 When researchers obtain alarming results, they themselves could inform the rele-

vant government authorities. for example, the early warning responsibility for noti-

fying relevant research results could be made more formal by including it in the 

netherlands Code of Conduct for scientific practice (gedragscode Wetenschapsbe-

oefening) for researchers, universities and research institutes.
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On the appropriate response to alarming studies, COGEM makes the 
fol lowing observations on the role of r isk assessors and scienti f ic 
advisory bodies: 

•	 they should remain alert to new findings. Risk assessors should review new publica-

tions on their own merits. the ability to identify new risks depends on being open to 

new, sometimes unconventional research methods.

•	 they should be careful to avoid adopting a rigid view when making judgements and 

be alert to the danger of tunnel vision among like-minded colleagues when consul-

ting nationally or internationally.

•	 they should be aware of public perceptions. Consulting official bodies in europe 

about the scientific value of a publication can be useful in coming to a more dis-

criminating judgement, but it can also be considered as an orchestrated attempt 

to suppress dissident opinion. the scope of such consultations should therefore be 

carefully defined and observed to ensure that each organisation can be shown to 

have come to its own independent judgement.

•	 they will not be able to end the public debate about the safety of gm crops simply 

on the basis of a scientific assessment of the alarming study. if risk assessors and 

scientific advisory bodies come to the conclusion that an alarming publication is of 

insufficient scientific quality to justify its conclusions, it is then up to the government 

to take a definite decision and state why the study provides no reason to reconsider 

the authorisation of the gm crop. 

On the appropriate response to alarming studies, COGEM makes the 
fol lowing observations on the role of government: 

•	 the government responds primarily in a procedural way to each alarming study by 

referring it to scientific advisory bodies and asking them to assess or reassess the 

quality of the study.

•	 taking such a procedural approach gives de facto decision-making powers over the 

authorisation of gm crops and their products to the bodies that assess their safety.

•	 When deciding which bodies to ask to assess a new study, the government should 

consider whether they should ask the same bodies that have previously assessed the 

same gmo or not. the heavily polarised nature of the debate about gmos means 

that even the hint of bias or prejudice presents a real danger. Choosing a different 

body may be seen by opponents as a victory and could damage the reputation of the 

original risk assessment body. however, enlisting the aid of a different agency can 

be seen as a request for a second opinion by the government, and if this confirms 

the advice of the first advisory body it can strengthen its authority in the eyes of the 

public.

•	 the government can decide to commission further research. although this may be 

seen by opponents of gmos as proof that something is wrong with the safety of 

gmos, additional research can also serve to show the public that the government 
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takes alarming publications seriously, even if they are of insufficient scientific quality 

to justify taking urgent measures.

•	 By emphasising measurable and quantifiable effects, the government only helps to 

overshadow other aspects of the debate about gmos, which can lead to frustration 

among the public. Contextual arguments, wider issues and soft concerns, such as 

ethical and religious objections, the fear of monopolies controlling food supplies 

and the desire for a less industrialised form of agriculture, play no role in the deci-

sion making on gmo crops. the government should be aware that these discussions 

cannot be resolved by appealing solely to arguments from the scientific discourse.

•	 the government should therefore explain more openly, clearly and frequently which 

procedures are used to assess gmos, and why. the government restricts itself to 

safeguarding various requirements such as safety standards and freedom of choice 

and must continue to explain which instruments have been deployed to do this.

•	 the government has decided to safeguard the freedom of individual citizens and 

consumers to decide whether or not to buy or consume products made with the use 

of genetic modification by requiring that gm foods must be labelled as such, but this 

does not mean that the government has not further role to play.

•	 the government always remains open to dialogue with all stakeholders by conti-

nuing to communicate (talking and listening) and taking contextual arguments and 

soft impacts seriously in discussions and when weighing up policy options. options 

open to the government to facilitate this include the following: 

 - Continual monitoring (instead of ad hoc investigations in response to alarming 

studies) of both scientific developments and context-related aspects of biotechno-

logy; this can provide government with valuable information and lasting insights 

into the arguments about gmos, making it possible to identify any structural pro-

blems at an early stage.

 - Regularly reviewing policy to test whether it is still in line with developments in 

society. trend analysis can be a useful policy-making tool.

 - establishing a platform where contextual arguments can be discussed, for example 

via a forum or ‘thinking laboratory’, or by facilitating a broader and non-gmo-

specific debate (local, national or at the european level) about how our food is 

produced and the power of major companies.

•	 the government must enhance its in-house knowledge and competences in science 

and science journalism to ensure that it can meet the information needs of the vari-

ous stakeholders in the debate.
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appEndiX 1 
aRGuMEnT anaLysis 
quOTaTiOns

MethodoloGiCal arGuMents: 
the experiMental desiGn 

puszTai
...with just six rats in each group, the sample size was very small; and the monotonous diet 

had made all the rats protein-starved—not a good basis to assess a substance’s toxicity… 

martin enserink, science journalist for science magazine: the lancet scolded over pusztai paper - 22 

october 1999

…points out that the diets were comparable in protein and energy content and that a 

sample size of six is perfectly normal in studies like this. 

martin enserink, science journalist for science magazine: the lancet scolded over pusztai paper – 22 

october 1999

ROsi-MaRshaLL
The goal of our feeding experiments was to determine whether trichopterans were at 

all susceptible to the effects of Cry1Ab protein, not to determine a safe level of expo-

sure in a toxicological context. 

Rosi-marshall eJ et al. (2008). Reply to Beachy et al. and parrott: study indicates Bt corn may affect caddis 

flies. pnas 19 february 2008 vol. 105 no. 7 e11

CaRMan
Carman et al. used adequate sample sizes, appropriate statistical tests and generated 

reliable findings. 

Reaction to monsanto statement by website gmojudycarman – 13 June 2013

peer review arGuMents: sCientifiC quality 

puszTai
The society rightly says that research scientists should expose their new results to peer 

review before releasing them. 

Brunner e, millstone e (1999). Correspondence: health risks of genetically modified foods. the lancet 

Volume 354, issue 9172, 3 July 1999, pages 71
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ROsi-MaRshaLL
The points above illustrate sloppy experimental design and interpretation that 

should have been detected by even a cursory peer review.…We are at a loss to 

explain how qualified reviewers and editors could be unaware of flaws of this mag-

nitude. 

alan mchughen et al. (2007). letter by scientists to the editor of pnas – november 2007

hubER
However, evidence to support these claims has neither been presented to nor evalua-

ted by the scientific community. 

statement by scientists at purdue university: glyphosate’s impact on field Crop production and disease 

development – 24 february 2011

CaRMan
The journal is a peer-reviewed journal. The paper was reviewed by three expert, ano-

nymous, reviewers who did not even know who the authors were. 

Judy Carman, repsonse to criticisms in the media via website gmojudycarman – June 2013

early warninG arGuMents: 
the seriousness of the findinGs 

puszTai
He (Pusztai) told Granada’s World in Action that he would not eat the GM food and 

said it was ‘very, very unfair to use our fellow citizens as guinea pigs’. 

BBC news, friday, 12 february 1999. sci/tech fears erupt over genetic food

ROsi-MaRshaLL
Stream insects are important prey for aquatic and riparian predators, and widespread 

planting of Bt crops has unexpected ecosystem-scale consequences. 

Rosi-marshall eJ et al. (2008). toxins in transgenic crop byproducts may affect headwater stream ecosys-

tems. pnas 9 october 2007 vol. 104 no. 41 16204–16208

hubER
This is highly sensitive information that could result in a collapse of US soy and 

corn export markets and significant disruption of domestic food and feed supplies. 

On the other hand, this new organism may already be responsible for significant 

harm. 

letter by don m. huber to state secretary tom Vilsack – february 2011

CaRMan
If you have stomach problems or gastrointestinal problems, a new study led by Dr. Judy 

Carman may help explain why: pigs fed a diet of genetically engineered soy and corn 
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showed a 267% increase in severe stomach inflammation compared to those fed non-

GMO diets. 

mike adams (2013). natural news. gmo feed turns pig stomachs to mush! shocking photos reveal severe 

damage caused by gm soy and corn

arGuMents about data availability: transparenCy

puszTai
For the intraepithelial lymphocyte counts, one essential group—rats fed with potatoes 

spiked with Galanthus nivalis lectin (GNA)—was omitted on the grounds that the aut-

hors claim to know that ‘dietary GNA or other lectins do not induce lymphocyte infil-

tration’. This omission is improper and those data should have been provided. 

lachmann p (1999). gm food debate. the lancet, Vol 354 – 13 november 1999

ROsi-MaRshaLL
Similarly, the authors do not disclose quantitative measurements of tissue sampled, 

e.g. ‘Leaves were added…as needed’. This lack of detail precludes others from replica-

ting their study. 

alan mchughen et al. (2007). letter by scientists to the editor of pnas – november 2007

hubER
No data was provided nor cited, and no collaborators were identified. 

monsanto: statement about alleged plant pathogen potentially associated with Roundup Ready Crops 

– 22 february 2011

CaRMan
There is a lack of information on the composition of the control (non-GM) and GM 

diets. This does not allow the impact of other dietary factors, unrelated to the GM 

trait, to be excluded. 

australia new Zealand food standards: detailed comment on Carman et al (2013): study design and con-

duct – July 2013

lonG-terM effeCt arGuMents: obvious results 

puszTai
The immune system takes about 10 days to get in top gear. So, if we do a short-term 

trial, we wouldn’t have seen the end result.

dr arpad pusztai: transcript of the World in action tV show – october 1998 
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ROsi-MaRshaLL
With regard to biodiversity, there have been too few long term, properly controlled 

studies of the effects of GM crops to make much comment. 

Jeanette fitzsimons, head of new Zealand’s green party. speech: genetic modification Revisited – nZiahs 

convention at lincoln university, Canterbury, 1 July 2009

CaRMan
Can you explain your comment, for example on pigs living for only 22 weeks and this 

claimed as their full life? To find harm from even poisonous or toxic food at small levels 

in this time is frightening to me.

‘John fryer’, comment on Blog Biology Biofortified: lack of care when choosing grains invalidates pig 

feeding study 

Generalisation arGuMents: 
beyond the detail 

hubER
GMOs are good but we must watch for and be prepared to respond to damaging unin-

tended consequences. 

‘Bob s’, comment on the article by Capital press: delays pile up in investigation of biotech woes – 21 July 

2011 

CaRMan
Pigs fed a GMO diet exhibited heavier uteri and a higher rate of severe stomach inflam-

mation than pigs fed a comparable non-gmo diet. Given the widespread use of GMO 

feed for livestock as well as humans this is a cause for concern. 

Carman Ja et al. (2013). a long-term toxicology study on pigs fed a combined genetically modified (gm) 

soy and gm maize diet. Journal of organic systems 8 (1), 2013

risk-benefit arGuMents: broad Context 

ROsi-MaRshaLL
We argue that the wise use of any new technology requires a full understanding of 

both the benefits and the potential costs.

Rosi-marshall eJ et al. (2008). Reply to Beachy et al. and parrott: study indicates Bt corn may affect caddis 

flies. pnas 19 february 2008 vol. 105 no. 7 e11
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hubER
Ohio producers, as well as those worldwide, need to double the world food supply wit-

hin the next 20 years due to predicted changes in the world population.…We will need 

every single tool, approach and tactic to make this happen and in my opinion includes 

genetically modified strategies. 

‘anne dorrance’, comment on the Crop observation and Recommendation network newsletter: glypho-

sate effects on the occurance and development of soybean diseases – 18 march 2011

CaRMan
There are a lot of things that are wrong with GMOs, but not on a biological level. 

Rather, it’s the question of intellectual property and patent laws that are a huge disad-

vantage to small farmers. 

‘alia’, comment on david gorski in science-Based medicine: more bad science in the service of anti-gmo 

activism – 17 June 2013

burden-of-proof arGuMents: independent researCh 

puszTai
There is a real problem for us here, and that is that you say that it is not right to discuss 

unpublished work; as I understand, all of the evidence taken by the advisory commit-

tee in that report comes from the commercial companies, all of that is unpublished.

dr. Williams, uK parliament – Committee on science and technology minutes of evidence – 18 march 1999

hubER
Monsanto…has cynically blocked truly independent research into the lifetime and 

multi-generational effects of GM feed. In that company’s obsession with ‘efficiency’ 

health and safety issues have been shunted out into the long grass – and they have also 

worked tirelessly to vilify those honest scientists who have had the courage to point 

out that animals which consume GM crops (and the Roundup residues that come with 

them) are actually HARMED. 

‘Brian John’, comment on the article by dr mae Wan ho: emergency! pathogen new to science found in 

Roundup Ready gm Crops? institute of science in society website – 21 february 2011

CaRMan
The result has been that Monsanto has NEVER found ‘relevant’ differences in any of 

their studies so of course, no follow-up research is ever done. Any differences are 

always deemed irrelevant simply due to statistical manipulation, and NOT due to any 

further consideration due to toxicological relevance.

‘saijanai’, comment on david gorski in science-Based medicine: more bad science in the service of anti-

gmo activism – 17 June 2013
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tu quoque arGuMents: ‘you too’ 

hubER
We hear a lot of criticism about the self driven studies made bio ‘Big-Ag’, yet this is 

accepted by the same people without question. Why aren’t we hearing a call for ‘inde-

pendent studies’ here?

‘pdiff’, comment on anastasia Bodnar: extraordinary claims…require extraordinary evidence – 27 febru-

ary 2011

CaRMan
If you’re looking for bad science on GMOs, you can start with Monsanto.

‘stanmrak’, comment on  david gorski in science-Based medicine: more bad science in the service of anti-

gmo activism – 17 June 2013

So I looked at the sponsors of this journal. They include the Organic Federation of Aus-

tralia, which seemed odd for a journal presumably aiming to be independent. Imagine 

the hullaballoo if Nature Biotechnology was sponsored by Monsanto! 

mark lynas blog: gmo pigs study – more junk science – 12 juni 2013

authority arGuMents: expert opinion 

puszTai
Our table 1 clearly gives the statistical methods used and the number of comparisons. 

These methods were approved by independent statisticians. 

ewen sWB, pusztai a (1999). gm food debate – authors’ reply. the lancet, Volume 354, issue 9191, pages 

1726–1727, 13 november 1999.

The Royal Society also abandoned the normal protocols of choosing a review team 

with specific scientific qualifications to evaluate the study in question. Their members 

clearly did not have the relevant experience to review such a nutritional study.

Jeffrey smith in the huffington post: anniversary of a Whistleblowing hero – 9 august 2010

hubER
For the past 40 years, I have been a scientist in the professional and military agen-

cies that evaluate and prepare for natural and manmade biological threats, including 

germ warfare and disease outbreaks. Based on this experience, I believe the threat we 

are facing from this pathogen is unique and of a high risk status. 

letter by don m. huber to state secretary tom Vilsack – february 2011
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CaRMan
Unlike you or I, the participants in these consensus statements are true experts, real 

scientists who live and breathe and understand the specifics of the biochemistry, the 

importance of methodology and the true relevance of each study. 

‘Williamlawrenceutridge’, comment on david gorski in science-Based medicine: more bad science in the 

service of anti-gmo activism – 17 June 2013

Most developed countries do not consider that GMOs are safe. In more than 60 coun-

tries around the world, including Australia, Japan and all the countries of the Euro-

pean Union, there are significant restrictions or outright bans on the production and 

sale of GMOs. 

‘ashraf farouk’, comment on david gorski in science-Based medicine: more bad science in the service of 

anti-gmo activism – 17 June 2013

ad hoMinen arGuMents: ‘playinG the Man’ 

puszTai
Lachmann had been one of the co-signers on the Royal Society’s open letter attacking 

Pusztai. He also had extensive financial ties to the biotech industry. 

Jeffrey smith in the huffington post: anniversary of a Whistleblowing hero – 9 august 2010

ROsi-MaRshaLL
The letter attacking the study is from the ‘usual suspects’ – Alan McHughen, Henry Mil-

ler, Klaus Ammann, C. Kameswara Rao, Ingo Potrykus, Piero Morandini, Chris Leaver, 

S. Shantharam, Mark Sears, and C. S. Prakash. With the exception of Sears, none seems 

to have any especial expertise in the area they’re commenting on, and nearly all can be 

found in the GM Watch profiles of ardent GM promoters. 

gmWatch.org, news report: letter attacking pnas study ‘misleading’ – 19 november 2007

hubER
It’s a classic example of several tactics used by biotech PR companies, which I describe 

on pages 252–253 in Genetic Roulette (see below). I’m not suggesting that this profes-

sor is lying, rather that he has been the victim of a well-crafted campaign that leaves 

him closed to the real evidence of harm. 

Jeffrey smith, comment on his article: monsanto’s Roundup triggers over 40 plant diseases and endan-

gers human and animal health – institute for Responsible technology – 14 January 2011

CaRMan
In brief, Carman appears to be an anti-GMO activist who, along with another anti-

GMO activist, Professor Jack Heinemann at the University of Canterbury’s Centre for 

Integrated Research in Biosafety, made some truly nonsensical claims about GMOs. 

david gorski in science-Based medicine: more bad science in the service of anti-gmo activism – 17 June 2013
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Citing conflict of interest in this experiment is like the pot calling the kettle black....

Tune into Ag research at universities across the United States, monies from GMO and 

chemical manufacturers rule the day. 

‘drake larsen’, comment on the article by david tribe (gmopundit): pigs in the real world – feed them 

different diets, measure many health parameters, some will show differences – but what does it all mean? 

– 12 June 2013

ConspiraCy theory arGuMents: distrust the systeM

puszTai
‘This raises questions about the extent to which the biotech industry seeks to permeate 

every level of government,’ says Labour MP (Member of Parliament) Alan Simpson. 

martin enserink for science magazine; news of the week: preliminary data touch off genetic food fight 

- science 19 february 1999: Vol. 283 no. 5405 pp. 1094-–1095

hubER
They can’t kill people have enough with bullets and bombs and using nukes and pla-

gues are to overt and dangerous. Therefore, attacking the food supply is a more effect 

and subtle means for going after populations. Here’s are some terms of reference: 

‘quiet weapons for silent wars,’ ‘codex alimentarius,’ ‘eugenics,’ ‘vaccinations,’ etc. 

‘Joe’, comment on the article by dr mae Wan ho: emergency! pathogen new to science found in Roundup 

Ready gm Crops? institute of science in society website – 21 february 2011

CaRMan
These companies (MONSANTO) don’t merely set the policy and interpretation for their 

own workers, but set the guidelines that the FDA, EUSA, etc follow, and help devise 

the textbooks that researchers learn from. 

‘saijanai’, comment on david gorski in science-Based medicine: more bad science in the service of anti-

gmo activism – 17 June 2013
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