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Summary

Introduction:

After giving a general survey on the strategy of the debate on GM crops worldwide (1.1), illusions
and realities on the education on educational effects on the debate are discussed, (1.2). The role of
the internet is often underestimated (1.3), and the same counts for the influence of the economy on
the debate and public perception (1.4.).

Regulation:

The dialogue on regulation of GM crops is a complex set of issues (2.1.). The role of peer reviewed
literature needs careful consideration and more appreciation (2.2). A crucial element in this debate is
the often over-estimated difference between GM and non-GM crops (2.3.). The exorbitant and
unjustified costs and lost benefits of over-regulation and the reasons behind are discussed.
Biofortification is one of the most efficient and sustainable ways of foreign aid today (2.4.) The
example of the Golden Rice regulation demonstrates an unfortunate follow-up of regulatory
misconceptions (2.5.).

Communication and Debate:

The dispute between scientists and opponents is unfortunately often dominated by cheap
propaganda of the protest corporations for commercial reasons (3.1.). The use of strong language in
this debate is discussed in detail with recent and historical examples (3.2.). As a rule negative
statements on GM crops do (or should) not pass peer review, with some notable examples discussed
(3.3.).

Debate improvements:

Some proposals are given on how to solve these complex problems stemming from low acceptability
— the example of the ASK-FORCE organization as one of the solutions (4.1.). There is also a need for a
long term discourse organized along the strategy and thinking of the Systems Approach (4.2.) by
using internetworking in a creative way.

(The next contribution: Improvement of research, development and production)

Introduction to the way forward in regulation, development and production of GM crops (5.1.). New
look at regulation of GM crops: Revision of the Biosafety Protocol (5.2.). Proposal of new
collaborative development schemes under the focus of feeding the world (5.3.). Proposal on how to
reorganize agricultural and food production related agencies of the United Nations (5.4.).

1. Introduction

1.1. The general strategic situation of the debate about green biotechnology today

The aim of this text is to set the framework for a better communication about science and regulation
and production of GM crops. GM stands for Genetic Modification, basically an unfortunate
denomination, because actually all crops are genetically modified, but it is a worldwide accepted
term for genetically engineered crops, including transgenes, auto- and allotransgenics, cis- and infra-
genes and synthetic genes, for details see Beardmore (Beardmore, 1997). By including gene stacking
of various kinds the situation is getting even more complex (Taverniers et al., 2008)



The strategic situation in the debate on GM crops is difficult, but not desperate, particularly in
Europe — this is an evaluation shared by lots of experts of the debate about agricultural
biotechnology, in Europe it is negatively affecting research and researchers (Rauschen, 2009). We
have reached in Europe the peak of anxiety related to GM-crops since the introduction of the new
technologies, and some opponents to transgenic crops have taken advantage of this situation. They
have organized themselves in a veritable protest industry, see chapter 3. Nevertheless, the next
years should lead to reassurance on biotechnology views. We encounter the same repeating
dynamics as described for previous technology introductions (Showalter, 1997). The Gartner Hype
Cycle (Linden & Fenn, 2003) adds another dimension to technology life cycle models: it characterizes
the typical progression of an emerging technology from user and media over-enthusiasm through a
period of disillusionment to an eventual understanding of the technology's relevance and role in a
market or domain. It is interesting to note, that the Showalter ‘hystories’ on the introduction of most
new technologies (Showalter, 1997) report no real damage in their subsequent introductory phase —
or — the benefits were so overwhelming that the debate was soon fading away. This alone
demonstrates clearly that it is the socio-cultural environment strongly influencing the risk debate
(Adams, 1995). The most recent events seem to hint that Europe finally finds to a more de-
contracted way of looking at GM crops: The new report of the Royal Society (Royal-Society, 2009)
tries to unite conventional and biotechnology approaches for the sake of making progress on

agricultural management in developing countries:

“Past debates about agricultural technology have tended to involve different parties arguing for either advanced
biotechnology including GM, improved conventional agricultural practice or low-input methods. We do not consider that
these approaches are mutually exclusive: improvements to all systems require high-quality science. Global food insecurity is
the product of a set of interrelated local problems of food production and consumption. The diversity of these problems
needs to be reflected in the diversity of scientific approaches used to tackle them. Rather than focusing on particular
scientific tools and techniques, the approaches should be evaluated in terms of their outcomes.”

It might well be that we arrive sooner than expected from a period of disillusionment to an eventual
understanding of the technology's relevance and role in a market or domain.

1.2. Illusions and realities on educational effects in the debate, the dialogue between
science and the public
There is no doubt that there is hope and need to simply start and/or maintain an open dialogue
between major stakeholders among young scientists, politicians, industry and society (Keller, 2009),
although there are many obstacles such as asymmetric relationships among the partners, which can
render the discourse complex and unpredictable. And it is uncontested here that education on all
school levels has its justified place, this has again been shown with empirical results from Spain
(Harms, 2002; Ramon et al., 2008). Gensuisse should also be mentioned here with educational
activities in schools and a popular open day of Genetics in major Swiss cities organized by researchers
and institutes every year'. And education on biotechnology in the developing world is especially
important, if done in a participative way, and with proper ramifications in all institutions of
communication, science and regulation: In April 2007, biosafety and biotechnology scientists,
regulators, educators, and communicators from Kenya, Tanzania, and Uganda, met to examine the
status and needs of biosafety training and educational programs in East Africa (Sengooba et al.,
2009).
Thus, educational efforts on all levels are not in vain, and deplorably there are too few academic
institutions active in biotechnology education (McHughen, 2007). The structure of the debate has

! Gensuisse webportal http://www.myscience.ch/research daily/other links/gensuisse
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shifted: Today the GM crop debate is steered by scientific and pseudo-scientific arguments. And this
also includes an element of hope for the pro-scene: Slowly but surely the pseudo-scientific
arguments are fading away for the opponents, since there is no serious incident known despite the
fact that millions of hectares are grown with GM crops worldwide (James, 2009).

There is a widespread mistrust against new technologies where everybody feels it will change their
own life, and this often happens in a phase where the benefits are not yet clearly visible, especially
for the consumers/users. But it is not correct to reduce those difficulties to an exclusive criticism of
the so called ‘deficit model’ (Sturgis & Allum, 2004; Sturgis et al., 2005a; Sturgis et al., 2005b) where
the people just have to be educated and then they would refrain from negative emotions. A question
mark on the exclusive use of the ‘deficit model’ is justified, but surprising conclusions emerge from
the above mentioned critics themselves: They do not discard altogether the traditional deficit model,
rather they propose to combine it with the contextual approach, thus emphasizing the complex and
interacting nature of the knowledge-attitude interface. This highlights the sophistication and value of
lay understandings of science that can exist in the absence of formal scientific knowledge (Gaskell et
al., 2000; Schuman & Presser, 1980).

There is growing consensus that scientific knowledge extends beyond the simple learning of ‘facts’
that can be straightforwardly defined and measured (Irwin, 2006). From this perspective, privileging
formal scientific knowledge as the sole basis of rational preference formation leads us to overlook
other knowledge domains that may be equally, or even more important determinants of attitudes
towards science.

These insights have been condensed into a feasible discursive method of the Systems Approach
initiated by Churchman (Churchman, 1979) and refined by Rittel et al. (Rittel & Webber, 2005).
Details on the methodology are given under chapter 4.2., where the solutions are discussed.

It is an illusion to solve ill-fated GM-disputes by just adding social and cultural aspects, or, that the
dispute should so to say start from the other end of the controversy ignoring the biosafety science
(Magnan, 2003) or even worse to primarily appeal to feelings and emotions of the public and indulge
into entertaining but ultimately meaningless discussions in order to catch the interest of the public —
we should not mimic the strategy of the protest corporations. That said, this does not mean, that
socio-cultural aspects including emotions should be neglected and the boulevard press. Vaughan’s
(Vaughan, 1995) plea is that regulatory officials should engage in an interactive process of
information and opinion exchange that is reasonable and effective within vastly different
socioeconomic and cultural contexts, This is often a challenge to government employees
concentrating on office work routine. Patricia Osseweijer (Osseweijer, 20064, b) is offering an
interesting compromise: a mix of science, ethics and emotions with her ‘Three E-Model”
Entertainment (getting attention), Emotion (identification) and Education (information and skills for
(future) decision-making)). It has been developed on the basis of long-term experience and
observation of public communication by individuals in the Department of Biotechnology of the Delft
University of Technology (Osseweijer, 2006c).

It should also be possible to think and act about the reconciliation of science and spirituality, since it
will be an important element besides the ratio of science, the ethics of our societal activities and the
emotional elements in human life. But it will be difficult to separate the cheap esoteric chaff from
the precious seeds of true spirituality, as Helmut Reich’s writings demonstrate (Reich, 2008).



A final remark to 1.2.: this paragraph is not about training and education of biotechnologists for
biosafety assessments and field trial strategies, as well organized by ICGEB?, biosafety classes of
UNIDO in Gent?, Belgium, Cornell University USA, Biotechnology and Biosafety information center”
and many other organizations and universities.

Despite of all possible refinements and enhancements of the dialogue with the public: we should not
underestimate the negative role of the opponents of genetic engineering in plant breeding organized
as professional protest corporations, see chapter 3.

1.3. How the internet is influencing the debate

The internet as a worldwide still underestimated literacy practice environment has created a new
situation in communication, providing a new dynamic field for research (Koutsogiannis &
Mitsikopoulou, 2004). It has created an internet based debate culture with all its ramifications from
classic email over blogs and better organized facebooks to twitter and this not only in
nanotechnology (Kostoff et al., 2006), but also other research realms and E-business (Kanter, 2000).
The evolution in this kind of debate is still going on with unprecedented dynamics and is not yet fully
understood in all its consequences’ ° (Kalman et al., 2002). The hope is, that it will invite to a

collaborative instead of confronting modus (Borland & Wallace, 1999).

Informatics and the new ease to access huge amounts of scientific information on the internet causes a democratization effect on the
science debate. But this can only then lead to positive developments, if the new flood of information is also well organized and that people
make serious efforts to analyze the available information so that our understanding of complex scientific knowledge can indeed be
improved. As Janetzko (Janetzko, 2008) shows, it’s not enough to make use of the most common search machines, only professionally
organized searches and databases on scientific literature can help and create some limited reliability and sustainability of scientific
knowledge. And: clearly, the usual citation clusters among opinion-buddies will not suffice. And it should be emphasized: Electronic ease
does not replace the tough job of scholarly reading and understanding.

This major shift from paper to electronics is also creating new methods of quantitative analysis of
scientific work: Scientometrics’ can provide with caveats and insights in changes of research
priorities, reveal citation habits, evaluate journals with new scales etc. (Leydesdorff, 2002, 2008,
2009; Leydesdorff & Wagner, 2009). A typical example is given in the analysis of the coming and
going of the Frankenfood myth (Leydesdorff & Hellsten, 2006), with a somewhat surprisingly early
and sharp peak of appearances of the word Frankenfood in websites for 1998, followed by a sharp
decline to virtually zero two years later.

Scientometrics can do much more, (Aizen et al., 2004) have shown the potential of a sophisticated
statistical analysis combined with modeling of community interactions in the web: Besides tracking
just the description-to-acquisition behavior of users scientometrics can do much more by longer
observation periods which offers the chance to make richer inferences about both group and
individual user intentions — trends of intruding into human behavior and making conclusions, which
are actually beyond Orwells imagination. Yet we should have no illusions, since a lot of work and
application is already going on in the marketing and advertisement scene, which has also a often
manifested interest in knowledge accumulation methods (Cavaller, 2009; Cavaller & Aubertin, 2008).
It is somehow amazing to realize that the academic world in most fields of specialization have not yet

2 |CGEB biosafety page http://www.icgeb.org/~bsafesrv/

3 UNIDO biosafety class in Gent, Belgium http://binas.unido.org/wiki/index.php/UG

* Cornell University biosafety information center

http://www.safetybio.agri.kps.ku.ac.th/index.php?option=com content&task=view&id=328&Itemid=42

® Bruns: Blogs, Wikipedia, Second Life, and Beyond: http://www.peterlang.com/index.cfm?vID=68866&vLang=E&VvHR=1&vUR=2&vUUR=1
® |EE Computer Society http://www.computer.org/portal/web/csdl/doi/10.1109/52.991324

7 Scientometrics Wikipedia: http://en.wikipedia.org/wiki/Scientometrics
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reached the realms of professional knowledge accumulation and consolidation — not to speak about
an efficient way of reaching out from knowledge accumulation to efficient development of new
technology. Scientometrics would have the potential to get instrumentalized in research and
development.

A qualitative evaluation of science should involve additional elements - see below under peer review
in the chapter 2 on regulation.

Deplorably, important networks are often only known in specific reader clusters, these awareness
gaps should be minimized. We need knowledge exchange, jumping over geographical and ideology
fences.

1.4. Science education and new developments in the internet

In a successful initiative, Ron LaPorte and his group startet in 2002 (LaPorte et al., 2002a) a new
educational internet based system: In his view, Journals do not have an exclusive “right” to science. A
publication and a scientific presentation do virtually the same thing—they share scientific
knowledge. Publication and presentation have been separate but could “morph” into a single entity.
This metamorphosis is taking place and is driven by a juggernaut called PowerPoint, Microsoft's
graphics and slide presentation software, and today enrichted with more media from Twitter over
YouTube to all the numerous blog systems, networking enhanced with RSS etc. More on the
Supercourse programme in (Laporte et al., 2006; Laporte et al., 2002b; Linkov, 2006; Linkov et al.,
2003; Sa et al., 2003).

1.5. Proposal for a website of websites

There are simply too many websites (see 4.1.) and not enough coordination, so there is a need for
networking structures among the most important websites, a network of networks with all the fancy
new buttons available like RRS etc. There should be a place where people see with one glance on the
first page what news they can expect on various important sites.

Those website connection activities need professional support with some secretarial/managerial
help. We must work out ways that a broad public can easily reach rebuttals on all the myths, facts
and benefits in the debate on green biotechnology. It will be not difficult to establish a platform for a
better communication among the most important websites — in the field of agricultural
biotechnology there are a few very successful ones, but this is not the whole task. We need to look
deeper into the theory of networks in order to be really successful, comprehensive reviews
demonstrate how complex the networking task really is (Leicht & Newman, 2008; Newman, 2003).

As for now, this is just an idea and needs to be discussed with internet and website specialists. After
all, the leading webmasters and coordinators agree, that it is time to enhance collaboration through
better communication, see chapter 4.1. ASK-FORCE.

1.6. How economics are influencing the GM crop debate

The example of the Flavr Savr Tomato demonstrates, that in earlier times even in Europe GM food
was well received, but several factors just made it clear that economic success was missing (Sheehy
et al., 1988), (Kramer & Redenbaugh, 1994; Redenbaugh et al., 1994). And regulation of this pioneer
work needs to get a new look: with modern screening methods, the gene silencing on the molecular
level revealed some surprises (Krieger et al., 2008).

Economy plays a very important role in the process of technology acceptance: This can be illustrated
with the present day feed import situation in Europe.



First it should be mentioned, that it’s the trade policy of Europe still going the wrong way, which
causes a lot of difficulties in the transatlantic dialogue: As Graff et al. (Graff & Zilberman, 2004)
explain:

“European policies blocking genetically engineered crops are conventionally attributed to the concerns of European
consumers, but they can be attributed to the self-interests of European industry and farmers as well. Biotech policies
maintained in the name of consumer interests are helping European chemical firms to slow their losses in the global crop
protection market and are helping European farmers differentiate their conventional crops on environmental and safety
grounds, maintain their agricultural subsidies and win new non-tariff trade protections.”

The recent development in feed supplies® in the EU provides argumentation, the reports and letters

below give excellent examples:

. Food Chain Dossier 2009: http://www.botanischergarten.ch/Feed/Food-Feed-Chain-Dossier-20090616.pdf

. DG AGRI feed report: http://www.botanischergarten.ch/Feed/EC-DG-AGRI-Rep-feed-situation-UnapprovedGMOs-200709.pdf

. EU Report on Pipeline: http://www.botanischergarten.ch/Feed/Stein-EU-Report-GMOpipeline-LLP-2009.pdf

. Letter to the President of the EU Commission Barroso: http://www.botanischergarten.ch/Feed/Letter-big-Producers-Tolerance-
Value-Barroso-20090624.pdf

Strict labeling and thus a discrimination of European meat from animals fed with GM crops will soon
be impossible as a political goal due to economic reasons - as it is also scientifically not justifiable
(Aumaitre, 2004; Flachowsky et al., 2007).

An interesting thesis with economic arguments is given by Paarlberg (Paarlberg, 2006): Today Africa’s
production of GM crops is exported mainly to other African countries, and this might go on this way
in the coming years, so the reasoning that Africans would destroy export opportunities to Europe by
developing their own GM crops does not really convince. But in reality there is growing concern:
Commercial fear of lost export sales to Europe and East Asia is also a reason for mounting pressure
on biosafety approvals in developing countries. Consumer misgivings towards GM food in rich
countries combined with restrictive import and labeling policies are prompting GM free agricultural
production in developing countries. The long term costs of these negative trends could be enormous
(Cohen & Paarlberg, 2002).

In India there is a clearly positive trend visible since some years, after some difficulties in the
beginning, because local traits had to be created for the many Indian regions and also because there
was right from the beginning a black market with illegal cotton traits developing (which often did
better commercially than the legal ones.

The whole complex story has been recently summarized by (Sadashivappa & Qaim, 2009): At the end
of the day the profitability of Bt cotton is now uncontested °:

“On average, Bt-adopting farmers realize pesticide reductions of roughly 40%, and yield advantages of 30-40%. Profit
gains are at a magnitude of US $60 per acre. These benefits have been sustainable over time. Farmers’ satisfaction is
reflected in a high willingness to pay for Bt seeds. Nonetheless, in 2006 Indian state governments decided to establish price
caps at levels much lower than what companies had charged before. This intervention has further increased farmers’ profits,
but the impact on aggregate Bt adoption was relatively small. Price controls might have negative long-term implications, as
they can severely hamper private sector incentives to invest in new technology.” (Sadashivappa & Qaim, 2009).

8
Lawrence in the Guardian 20091016: http://www.botanischergarten.ch/Regulation/Lawrence-Too-late-shut-door-Guardian-

20091016.pdf
? Muiller-Jung Frankfurter Allgemeine: http://www.botanischergarten.ch/Cotton/Mueller-FAZ-Cotton-2007-eng-1.pdf
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2. Regulation of GM crops

2.1. General views on the dialogue related to regulation of GM crops.

The dialogue between scientists and regulators is very complex, as accurately described by Saner

(Saner, 2007). This should be a reminder that it’s not about facts alone:

“It should be clear without explanation that each and every rational decision is a combination of facts and values —a
decision requires judgment. The agents of judgment are, of course, people, and this leads us to an entirely different interface
— that between scientists and policy-makers.”

We should keep this in mind when we concentrate here on the science of GM crop regulation. See
also the analysis of the debate in 1.1. These philosophical thoughts of Saner are the basis of the
discursive methodology for complex decision making processes, (Rith & Dubberly, 2007a; Rittel &
Weber, 1973).

A valid overview on the regulatory science and tracability related to GM crops has been published by
Gasson & Burke (Gasson & Burke, 2001; Phillips, 2003), it is not the intention to repeat these reviews.

2.2. The political economy of biotechnology regulation in agriculture

An in-depth analysis of how politics is influenced by multiple factors of discursive processes,
influenced by economics, has been developed by Graff et al. (Graff et al., 2009a). They are giving
highly differentiated insights in the network of self-interests with some interesting examples of units
influencing in their own interest the debate on GM crops: Opponents of genetically engineered crops
and also industrial units fearing losses in pesticide sellings. Often these important socio-economic
elements in the regulatory debate are neglected and it seems to be difficult for all the regulatory
analysis to bring together socio-economic and molecular plant breeding aspects.

Graff, G., G. Hochman, et al. (2009) The Political Economy of Agricultural Biotechnology Policies. AgBioForum 12, 1-13 DOI:
http://www.agbioforum.org/v12n1/v12n1a04-graff.ntm AND http://www.botanischergarten.ch/Regulation/Graff-Political-
Economy-Policies-2009.pdf

“This article develops a political-economy framework to analyze the formation of agricultural biotechnology policies. Going
beyond accounts that largely attribute differences between US and European regulatory environments to consumer
attitudes, we consider the impact of what amounts to a Schumpeterian process of “creative destruction” across the entire
range of relevant economic sectors and interests. The analysis suggests that in Europe and in some developing countries a
“strange bedfellows” constellation of concentrated economic interests (including incumbent agrochemical manufacturers,
certain farm groups, and environmental protest activists) act in rational self-interest to negatively characterize GM
technology in the public arena and to seek regulations that block or slow its introduction. In contrast, those interests most
likely to experience welfare gains from biotechnology are the more diffused and less informed--including consumers and
small farmers. The most profound implications of overregulation of agricultural biotechnology are (1) delays in the global
diffusion of proven technologies, resulting in a lower rate of growth in the global food supply and higher food prices, and (2)
disincentives for investing in further R&D, resulting in a slowdown in innovation of second generation technologies
anticipated to introduce broad consumer and environmental benefits.” (Graff et al., 2009a)

Ayal & Hochman (Ayal & Hochman, 2009), started in some intricate experimental setups working on
the cognitive processes underlying choice behavior. With a mix of behavioral actions combined with
opinion polls they found that people do not rely on limited arguments only, but tend to integrate all
acquired information into their choice processes. This could explain the delay in such opinion finding
and decision making processes influencing politics over years, described in the Gartner hype cycles,
see 1.1.

Although this would be an epic theme, we shall concentrate here more on the debate of the science
of regulation and some discursive elements.


http://www.agbioforum.org/v12n1/v12n1a04-graff.htm
http://www.botanischergarten.ch/Regulation/Graff-Political-Economy-Policies-2009.pdf
http://www.botanischergarten.ch/Regulation/Graff-Political-Economy-Policies-2009.pdf
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2.3. Peerreview in the biosafety science debate on regulation

Before we start talking about regulation, a word on the science debate, which depends on the
process of peer review, which maybe flawed in many ways, but there is no alternative in sight,
despite some attempts to change this situation like the proposal to involve respected science
journalists. But there are objections: journalists might become part of the system (Fransen, 2007),
and they may simply not have the scientific expertise as demonstrated recently (Waltz, 2009). There

is also the danger of undue influence by units sponsoring scientific journals: see also the debate

around the withdrawal™ of six Australia based Elsevier “fake” journals sponsored by the

pharmaceutical industry (Goldacre, 2009; Smith, 2003, 2005). This kind of influence might still be
under control, and peer review is usually functioning in an unbiased way - but the difficulties are
deep-rooted, and it’s a constant fight for quality, as is summarized comprehensively by Scott (Scott,
2007). The quality of biotechnological research is also influenced by the research environment
offered to students and is evaluated in a differentiated way for Europe by Reiss et al. (Reiss &
Dominguez Lacasa, 2007). Peer review is a very fragile instrument and needs constant inquiry, as
demonstrated also on the wikipedia website on the subject ™. It should also be seriously considered,
that the present day peer review system is basically “faith based”, as described with convincing
details by (Linkov et al., 2006).

We should also include a new element in the reviews and evaluation of science as proposed by
Lubchenco (Lubchenco, 1998): the scientific community should formulate a new Social Contract for

science.

“This contract would more adequately address the problems of the coming century than does our current scientific
enterprise. The contract should be predicated upon the assumptions that scientists will (1) address the most urgent needs of
society, in proportion to their importance; (2) communicate their knowledge and understanding widely in order to inform
decisions of individuals and institutions; and (3) exercise good judgment, wisdom, and humility. The paper concentrates,
according to the zeitgeist of the publication date, too much on environmental issues alone, today we should put into the
center of your science strategy debates humanity as a whole — and this means to take care of the most urgent needs,
namely to work on the eradication of hunger.”

On another thread, the negotiated conclusions of the Royal Commission of New Zealand, where the
author has been an invited external expert "2 have been highly respected and have lead to rather
decontracted and reasonable proceedings on how to regulate GM crops in New Zealand. Still, the
discourse is continuing now: Again, it is visible that the discourse is less confrontational and may lead
to innovative solutions in the future (Rogers-Hayden & Campbell, 2003):

“The debate about genetic modification (GM) can be seen as characteristic of our time. Environmental groups, in
challenging GM, are also challenging modernist faith in progress, and science and technology. In this paper we use the case
of New Zealand’s Royal Commission on Genetic Modification to explore the application of science discourses as used by
environmental groups. We do this by situating the debate in the framework of modernity, discussing the use of science by
environmental groups, and deconstructing the science discourses evident within environmental groups’ submissions to the
Commission. We find science being called into question by the very movement that has relied on it to fight environmental
issues for many years. The environmental groups are challenging the traditional boundaries of science, for although they use
science they also present it as a culturally embedded activity with no greater epistemological authority than other
knowledge systems. Their discourses, like that of the other main actors in the GM debate, are thus part of the constant re-

’

negotiation of the cultural construct of ‘science’.

However, this process should not be mollified on the costs of hard science. The line between science
and pseudo-science is often difficult to draw.

9 http://www.elsevier.com/wps/find/authored newsitem.cws_home/companynews05 01203

" Wiki website on peer review: http://en.wikipedia.org/wiki/Peer review
2 Website Royal Commission of genetic modification: http://www.mfe.govt.nz/issues/organisms/index.html



http://www.elsevier.com/wps/find/authored_newsitem.cws_home/companynews05_01203
http://en.wikipedia.org/wiki/Peer_review
http://www.mfe.govt.nz/issues/organisms/index.html
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An interesting new aspect has been introduced by the Supercourse Group with Faina Linkov and Ron
LaPorte: (Linkov et al., 2007). It is true that quality control of internet texts need rethinking, and it is
also important to analyze in a critical way peer review of print material: Their comments can be
summarized as follows: High quality internet distributed lectures are not basically different from
written science publications, they also must be documented and references properly. A further
element could be a method of quality management introduced originally for the industry by Edwards
Deming B who very successfully taught management and quality control also in Japan in the fifties.

On 6 October 2009, Hans Kiing, Josef Wieland and Klaus Leisinger presented the Declaration of a
NEW GLOBAL BUSINESS ETHOS at the United Nations in New York . Although coming from a
pharmaceutical company like Novartis, multinational seed companies will (or should) most likely join.

Coming back to the peer review on the quality of scientific papers, all the above statements do not
mean to say goodbye to the factual and methodological scrutiny per se — even if a paper is already
published. With a focus on the GM food safety research Chassy & Parrott (Chassy & Parrott, 2009)
summarize the criterions on how to judge whether a food study is believable or not: (a) Making sure
the samples tested are comparable samples. (b) Testing composition to make sure the tests and
controls are comparable. (c) The need for an acceptable balanced and nutritious diet. (d) Why the
dose is important. (e) What statistics do and don’t tell us. (f) The importance of peer review and
scientific publication, (g) Guidelines for dealing with conflicting information. (h) Ethical
considerations. A very important additional point is emphasized by Kostoff (Kostoff, 2002): “Multiple
technical experts should average out individual bias and subjectivity”. Two blatant examples of lack
of peer review properly done are, among others, discussed in ASK-FORCE:

e The case of Bt endo-toxins supposedly affecting aquatic organisms by Rosi-Marshall et al.

(Rosi-Marshall et al., 2007a)" , the comments of Ammann in (Sinha, 2009):

“Studies that look at non-obvious risks are a welcome addition to the literature, say critics, but poorly conducted
studies do more harm than good. “It’s just bad science,” says Ammann. “There are a lot of scientists producing
these studies in a very sloppy way. They bolster public fear yet do nothing to resolve conflicts or move the field
forward.” And:

“But the authors aren’t to blame, says Klaus Ammann, emeritus professor at the University of Bern in Switzerland.
They are merely the latest victims of what has become the political gerrymandering of science to bolster and
support anti-GM sentiment in Europe. “The Austrian government had exhausted all legal avenues to ban
cultivation of GM crops,” Ammann says. “The Ministry of Health decided to avoid the peer-review process and
announce study results at a conference, hide the data from scientists, and let the activists run amok with the help
of uncritical media.” Indeed, in the ensuing months the Austrian government has backpedaled. The Ministry of
Health responded to a request to interview Zentek or other authors with the following: “We asked the scientists to
reevaluate their statistical analysis. Additionally the external evaluation will soon be started. | kindly ask you to
wait with your proposal until the reevaluation is completed.”

e The case of a review by Dona & Arvanitoyannis (Dona & Arvanitoyannis, 2009). This review
would never pass tests designed by Tang et al. (Tang et al., 2009), which can detect biased
filtering of citations and words: According to Tang et al it is important to distinguish between
subjectivity classification retrieved from opinionated and factual statements, and combine it
with a multi-class sentiment classification and to get a better scale by using neutral training
examples. An extensive scientific analysis has been placed in ASK-FORCE™® with critical
comments.

3 Wikipedia of Edward Deming http://en.wikipedia.org/wiki/W. Edwards Deming
% Novartis Business Ethos: http://www.novartisstiftung.org/platform/content/element/3177/Newsletter 3-09 2.pdf
> ASK-FORCE on Rosi-Marshall et al. 2007b: http://www.efb-central.org/index.php/forums/viewthread/49/

' ASK-FORCE on Dona et al. 2009: http://www.efb-central.org/index.php/forums/viewthread/54/



http://en.wikipedia.org/wiki/W._Edwards_Deming
http://www.novartisstiftung.org/platform/content/element/3177/Newsletter_3-09_2.pdf
http://www.efb-central.org/index.php/forums/viewthread/49/
http://www.efb-central.org/index.php/forums/viewthread/54/
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A caveat at the end of this paragraph on peer review: Although it is in principle appropriate to ask
ethical questions, we should first concentrate on the scientific assessment of a professional peer
review strictly following a factual agenda as (Chassy & Parrott, 2009; Chassy, 2009) are demanding .
Only then, when this filter has been passed successfully, then it is important to go into ethical and
socio-economic questions. But as often, farmers and the market will regulate efficiently. It is wrong
to mix scientific and ethical questions as de Melo et al. and Interman et al. are asking for (de Melo-
Martin & Meghani, 2008; Intemann & de Melo-Martin, 2008), the result is then to accept for
discussion a paper like the one of (Seralini et al., 2007a), which has been seriously criticized by EFSA
(EFSA, 20074, b, c). Such papers should not be seen as a publication which takes also into an account
as a balanced view, because they are flawed in the first place.

2.4. GM- and non-GM-crop differences over-estimated

2.4.1. Early phase of risk assessment

In the wake of molecular breeding, in particular with the first successes of “gene splicing”, the safety
debates started soon after the discovery of the DNA structure by Watson & Crick (Watson & Crick,
19533, b; Wilkins et al., 1953), followed by the Asilomar Conference (Berg et al., 1975; Berg & Singer,
1995) - see also some historical accounts (Chassy, 2007; Friedberg, 2007; Klug, 2004). The fascination
about the novelty of transgenesis was justified, but also overwhelming, and the many unforeseen
scientific breakthroughs following were unprecedented in the history of molecular biology.
Unfortunately, the enthusiasm also lashed back in an overacting in risk assessment, when the first
GM crops went into production. The debate on how GM crops should be regulated started very early
with an emerging divide between regulation in the US and Great Britain, including later the whole of
Europe (Bennett et al., 1986; National-Research-Council, 1989). Some more traces of early disputes
about regulatory decisions in the US and in Great Britain can be seen in letters to Nature in 1992:
(Lehrman, 1992; Mundell, 1992). Some support tighter regulation including field biosafety
assessments, others fear strangulation of biotechnology research. During the wake of the Cartagena
Biosafety Protocol most countries adopted (around 2003) the European way of risk analysis of
genetic engineering, emphasizing process oriented regulation versus product oriented regulation.

The seemingly absolute novelty of genetic engineering on the molecular level has been contested
already in the early days of molecular biology in the 1930s and 1950s with the discovery of cellular
systems for genome restructuring discovered with the classic papers of McClintock (McClintock,
1930, 1953) and with later commentaries of Fedoroff (Fedoroff, 1994; Fedoroff et al., 1995), also
summarized under ‘natural genetic engineering’ (Lewin, 1983; Shapiro, 1997).

2.4.2. Molecular processes similar in natural mutation and transgenesis

Genetic engineering has been brought into evolutionary perspective of natural mutation by
authorities such as Werner Arber: his view remains scientifically uncontested that molecular
processes in transgenesis and natural mutation are basically similar (Arber, 1994, 2000, 2002, 2003,
2004). The same claim is made with a more organismal view by Hackett (Hackett, 2002).

It is therefore no surprise that a natural transgene species has been discovered in a widespread grass
genus (Ghatnekar et al., 2006).

Recent publications demonstrate, that transgenesis e.g. has less impact on the transcriptome of the
wheat grain than traditional breeding (Batista et al., 2008; Baudo et al., 2006; Shewry et al., 2007),
(more details: (Ammann, 2008, 2009b)).
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One should also take into account, that many of the conventional breeding methods such as
colchicination (Awoleye et al., 1994; Barnabas et al., 1999) and radiation mutation breeding
(Reynolds et al., 2000) can be obviously more damaging to the genome, and it is in addition not
possible to clearly define what impact the un-targeted process could have caused. Or, on the other
hand, as (Molnar et al., 2009) have demonstrated, irradiation-induced wheat - Ae. biuncialis
intergenomic translocations will facilitate the successful introgression of drought tolerance and other
alien traits into bread wheat. In their review (Schouten & Jacobsen, 2007) criticized the biased
statements of (Latham et al., 2006; Wilson et al., 2006) who focus unjustified on transgenesis alone
when describing unwelcome mutations. Still, it has to be admitted that repair mechanisms on the
DNA level are powerful (Baarends et al., 2001; Dong et al., 2002; Morikawa & Shirakawa, 2001). It is
thus not logical that opposition within organic farming towards genetic engineering is now expanding
also to some of those conventional breeding methods, some go even so far as to reject marker
assisted breeding — typically for the organic agriculture scene, this trend is based on the myth of
“intrinsic integrity of the genome”, for which term it is not possible in the literature to find a proper
scientific definition based on comparisons (Ammann, 2008). The addition of rejected breeding
methods would ultimately lead to an absurd situation, where most of the modern time traits would
have to be rejected and breeding would be forced to virtually start from scratch.

Basically, many of the first generation GM crops should be today subject to a professional debate on
deregulation, and there is good and sturdy reason to state that many of these GM crops should not
have been treated in such a special way in the first place, they can be compared in their risk potential
to many crops created with traditional methods.

This should not be misunderstood as a plea for general deregulation of GM crops, rather for a strictly
science based risk based regulation.

2.4.3. Dissent over differences between GM- and non-GM crops causes transatlantic
regulatory divide
This actually includes a critical questioning about some basic rules of the United Nations Convention
on Biological Diversity (CBD): transgenic crops of the first generation should not have been generally
subjected to regulation purely based on the process of transgenesis alone; rather it would have been
wiser to have a close look at the products in each case, as John Maddox already proposed in 1992 in
an editorial in Nature (Anonymous, 1992). This is also the view of Canadian regulators (Andree, 2002;
Berwald et al., 2006; Macdonald & Yarrow, 2002), where the novelty of the crop is the primary
trigger for regulation. This transatlantic contrast has been commented by many (Bennett et al., 1986;
Kalaitzandonakes et al., 2005; Ramjoue, 2007a, b; Snyder et al., 2008; Thro, 2004), and although for
many years a solution and mediation seemed to be too difficult, contrasts can be overcome:

In a letter” to the executives of the Convention on Biological Diversity (CBD), the Public Research and
Regulation Initiative (PRRI) is asking for a scientific discussion in order to exempt a list of GM crops

from the expensive regulatory process for approval, here only the final statement:

“Bearing in mind that the method of transformation itself is neutral, i.e. that there are no risks related to process of
transformation, PRRI believes that there are several types of LMOs and traits for which - on the basis of the characteristics of
the host plant, the functioning of the inserted genes and experience with the resulting GMO - it can be concluded that they
are as sdfe as its conventional counterpart with respect to potential effects on the environment, taking also into account
human health. “

Y7 PRRI letter : http://www.pubresreg.org/index.php?option=com docman&task=doc_download&gid=490



http://www.pubresreg.org/index.php?option=com_docman&task=doc_download&gid=490
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To be quite explicit, this does not mean to exempt transgenesis from biosafety assessment as a
whole, but it should say that “several types of LMOs and traits, where the inserted genes
demonstrate in large scale commercialization (of course after risk assessment done in due course)
can be deemed as safe as conventional counterparts according to several years of beneficial
agricultural practice, should be exempt under article 7.4 of the Cartagena Protocol for further
expensive and time consuming risk assessment and regulatory procedures.

In a recent paper, an indiscriminate continuation of food biosafety research is questioned on the

basis of all the above arguments by Herman et al. (Herman et al., 2009) with good reason:
“Compositional studies comparing transgenic crops with non-transgenic crops are almost universally required by
governmental regulatory bodies to support the safety assessment of new transgenic crops. Here we discuss the assumptions
that led to this requirement and lay out the theoretical and empirical evidence suggesting that such studies are no more
necessary for evaluating the safety of transgenic crops than they are for traditionally bred crops.”

2.4.4. Perspectives for solutions, a synthesis of divergent views
These new perspectives create hope, that solutions can be found:

In a first phase some of the widespread transgenic crops like transgenic maize with the Cry1Ab
endotoxin should be exempt from regulation, which is indeed possible according to art. 7.4 in the
Cartagena Protocol. In COP-MOP5' 2010 in Japan it should be possible, to amend the protocol with
the introduction of a dynamics which allows to start the regulatory process with an initial phase
focusing on the process of transgenesis, first following procedures proposed for non-target insects by
(Raybould, 2010; Romeis et al., 2008), but in due time shifting later the focus on the product, making
it possible to abbreviate the regulatory process wherever possible and feasible. The ultimate goal of
new regulatory concepts should be to minimize obstacles for new and urgent necessities in crop
development, such as Swaminathan et al. and Raven et al. are proposing (Kesavan & Swaminathan,
2008; Raven et al., 2006).

A conceptual framework is proposed by IFPRI/ISNAR in 2002, the International Service for National
Agricultural Research (McLean et al., 2002), a careful evaluation of process-based versus product-
based triggers in regulatory action can also lead to a merger of both seemingly so contrasting
concepts into a legalized decision making process on which trigger should be chosen in a case by case
strategy:

“Process-based triggers are the rule in almost all countries that have developed national biosafety regulatory systems; there
are exceptions, however, where the novelty of the trait determines the extent of regulatory oversight and not the process by
which the trait was introduced. While such a product-based approach to defining the object of regulation is truest to the
scientific principle that biotechnology is not inherently more risky than other technologies that have a long and accepted
history of application in agriculture and food production, it is less prescriptive than process-based regulatory systems.”

Many of the debates on those two concepts suffer from a lack of clear-cut definitions, it will be
important to have a close look at the Canadian regulatory system and the definition of PNTs (Plants
with Novel Traits). In Canada, the trigger for risk-assessment is the novelty of the plant rather than
the methods used to produce it. The difficulties start there, where a clear definition of PNTs is
needed to come to a decision: It means that plants produced using recombinant DNA techniques,
chemical mutagenesis, cell fusion, cis-genics or any other in-vitro technique leading to a novel trait,
need to undergo risk assessment in the Canadian system. No wonder the Canadian definition of

'8 Fifth meeting of the Conference of the Parties serving as the Meeting of the Parties to the Cartagena Protocol on Biosafety (COP-MOP 5),
11 -15. 10. 2010 Nagoya, Japan http://bch.cbd.int/protocol/meetings/



http://bch.cbd.int/protocol/meetings/
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novel traits is rather wordy, but remains broad minded:

“A plant variety/genotype possessing characteristics that demonstrate neither familiarity nor
substantial equivalence to those present in a distinct, stable population of a cultivated seed in Canada
and that have been intentionally selected, created or introduced into a population of that species
through a specific genetic change.”

Conclusions:

There can be no doubt that product-based regulatory approaches are truest to the scientific principle
that biotechnology is not inherently more risky than other technologies that have a long and
accepted history of application in agriculture and food production, it is also less prescriptive than
process-based systems, see McLean et al. (McLean et al., 2002).

3. The costs and lost benefits of overregulation

3.1. Theissue

The Cartagena Protocol on Biosafety (CPB) has now been adopted by 157 parties™®. It still builds on
the principle that GM crop plants might bare risks in contrast to the conventional crops: Objective *°
of CPB. The huge apparatus on risk assessment based on this protocol is building on the principle,
that the mechanism of transgenicity is totally artificial and is not found in nature. Modern molecular
science insights have proven the contrary, as shown in ASK-FORCE AF-9 on the molecular basis of
transgenesis. This results in maintaining to an asymmetric risk assessment of innovation of GM crops.
The possible exemption of widespread GM crops in Art. 7.4*" is not even considered officially up to
now.

3.2. Summary

An excellent summary graph is given in (Graff et al., 2009b) in fig. 1b: innovations active in the R&D
pipeline were growing at an increasing rate during the period before 1998, but declined after 1998.
Apart from competition of reasonably close non-transgenic substitutes the authors consider one
regulatory reason to be the main culprit: The halting of regulatory approvals in 1998 in Europe.
Although the authors consider the full extent of reasons still to be conjectural, their data suggest that
changes in regulatory environment may have been a cause. In a combination of high costs for lost
implementation and high costs for regulatory approvals the present state and operational experience
has grown into a major obstacle of modern crop breeding.

Commentary from Table 1: The primary survey combined records from scientific publications, field trial records and regulatory filings to
identify 558 transgenic plants with quality improvements and determine how far they had progressed through stages of R&D by 2004,
including those that had only been published in the scientific literature; those that had reached initial field trials (defined as having
completed 1-3 field trials), mid-stage field trials (4-9 field trials) or advanced field trials (>10); those that had entered regulatory filings;
and those that were commercialized. The secondary survey canvassed expectations of firms and analysts about the likelihood and time
frame for future commercialization of transgenic product quality innovations. Complete one-to-one correspondence between individual
observations of the two surveys was not possible.

19 Cartagena Protocol on Biosafety, adoption : http://www.cbd.int/biosafety/signinglist.shtml

20 ) . )
Cartagena Protocol on Biosafety, objective: http://www.cbd.int/biosafety/articles.shtml?a=cpb-01

21
Cartagena Protocol on Biosafety, Article 7: http://www.cbd.int/biosafety/articles.shtml?a=cpb-07



http://www.cbd.int/biosafety/signinglist.shtml
http://www.cbd.int/biosafety/articles.shtml?a=cpb-01
http://www.cbd.int/biosafety/articles.shtml?a=cpb-07
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3.3. Costs and lost benefits worldwide and Europe

An excellent summary graph is given in (Graff et al., 2009b) in fig. 1b: innovations active in the R&D
pipeline were growing at an increasing rate during the period before 1998, but declined after 1998.
Apart from competition of reasonably close non-transgenic substitutes the authors consider one
regulatory reason to be the main culprit: The halting of regulatory approvals in 1998 in Europe.
Although the authors consider the full extent of reasons still to be conjectural, their data suggest that
changes in regulatory environment may have been a cause.

The full extent of the GM crop development pipeline can be evaluated in websites like the
Information Systems for Biotechnology 22 3lone from the U.S.A., there are (23. Oct. 2009) 14204
notifications with 1586 full field release permits registered in this Database.

Overall, the present day regulatory regime detains public research in molecular breeding
considerably due to enormously high regulation costs, more information about this effect for the
development of GM trees in Strauss and MclLean (MclLean & Charest, 2000; Strauss et al., 2009), the
abstract:

“Against the Cartagena Protocol and widespread scientific support for a case-by-case approach to regulation, the
Convention on Biological Diversity has become a platform for imposing broad restrictions on research and development of
all types of transgenic trees.”

Some comprehensive tables on the massive costs of regulation of the major commodity crops are
given by Kalaitzandonakes (Kalaitzandonakes et al., 2007): The compliance costs for herbicide
tolerant maize alone has been calculated based on the events available in 2006 for the United States:
They amount to 6,180,000—14,510,000 USS, a sum most likely to be prohibitive for any trait
developed by a public institution.

Another case is reported by Piero Morandini from Italy: A scientific assessment on a field trial on Bt

maize is delayed in publication by the Italian Government, although (or because?) it yields very

positive results: 2 **

“The grain yield data (tons/ha, GM crop vs. their conventional counterparts) were rather spectacular: 15.9 vs. 11.1 and 14.1
vs. 11.0, translating into a 43 and 28% yield increases for the P67 and Elgina, respectively. These data have already been
released by the INRAN (National Institute for Research on Food and Nutrition, a research institution funded and run by the
government) in 2006, albeit without the emphasis they deserved.

The delay in properly communicating these data can be considered as a very costly omission. In fact, taking into account the
total area of maize cultivation in Italy together with yield differences, maize prices and pest pressure, these data translate
into a forfeited value of between roughly € 300 million and € 1 billion a year because Italian farmers are not allowed to
plant Bt maize.”

The present day regulatory “apartheid” of high tech farming versus organic farming, large scale
farming against smallholders seriously hampers the development of GM crops which could foster a
more ecological production (Ammann, 2008, 2009a).

3.4. Costs and lost benefits in developing countries

Even more drastically in the developing world, there is regulatory legislation in place hindering the
development of transgenic crop breeding for the benefit of the poor, Driessen, Herring, Paarlberg
(Driessen, 2005; Herring, 2007; Paarlberg, 2009; Paarlberg, 2002).

22sB, Information Systems of Biotechnology: Field Test Releases in the US: http://www.isb.vt.edu/cfdocs/fieldtests1.cfm
% Morandini Press Release 20071211: http://www.botanischergarten.ch/ASK-FORCE-NEWS-Maize-Lombardia/Morandini-press-release-

20071211.pdf
** Morandini, Polenta: http://www.botanischergarten.ch/ASK-FORCE-NEWS-Maize-Lombardia/Morandini-polenta 25-04-08.pdf



http://www.isb.vt.edu/cfdocs/fieldtests1.cfm
http://www.botanischergarten.ch/ASK-FORCE-NEWS-Maize-Lombardia/Morandini-press-release-20071211.pdf
http://www.botanischergarten.ch/ASK-FORCE-NEWS-Maize-Lombardia/Morandini-press-release-20071211.pdf
http://www.botanischergarten.ch/ASK-FORCE-NEWS-Maize-Lombardia/Morandini-polenta_25-04-08.pdf
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Doubling agricultural research investment per se (no regulatory costs included in the calculation),
would reduce poverty in Sub-Saharan Africa by 9% according to Alene & Coulibaly (Alene & Coulibaly,
2009). But these prospects are seriously hindered and as a result practically nullified by the
exorbitantly high regulatory costs during the implementation phase.

Moreover, GM-free private standards set up by food companies and distributors in developed
countries have influenced biosafety policymaking in developing countries: Gruére & Sengupta
(Gruere & Sengupta, 2009) found 29 cases where private importers have affected policy decisions in
numerous countries due to irrational fear of export-losses. This is based on two generally misleading
premises: (1) Europe or Japan represents the only market for exports, and (2) non-GM segregation is
too costly. It is amazing to realize, that many of the cases rely on unpublicized lobbying activities, and
because of the lack of comprehensive evidence, many cases do not provide straightforward evidence
of causality links between importers or traders and policy decisions. There is evidence that
development of GM crops in Africa is mainly based on public research, and that the private sector
only reluctantly invests in projects for developing countries, although the situation is getting better in
the last few years (Cohen, 2005; Spielman et al., 2007).

A blatant case of eco-imperialism is reported from Zambia®®>, where the Norwegian Government has
partly sponsored a 400’000$ laboratory, for which GENOK, a well known anti-biotech NGO?®,*” has
contributed equipment and training, thus guaranteeing a research policy hostile to GM crops, in
accordance with the official policy of the Zambian government, who denominates GM crops as
poisonous. Typically enough, the laboratory’s priority will be to detect and search for genetically
modified seeds and crops. Former Zambian researcher Ed. Rybicki, now working in Cape Town, said
“that the lab would better serve Zambia and the whole region by looking at genuine threats, studying
local biodiversity and even making transgenic crops themselves”?.

An excellent summary graph is given in (Graff et al., 2009b) in fig. 1b: innovations active in the R&D
pipeline were growing at an increasing rate during the period before 1998, but declined after 1998.
Apart from competition of reasonably close non-transgenic substitutes the authors consider one
regulatory reason to be the main culprit: The halting of regulatory approvals in 1998 in Europe.
Although the authors consider the full extent of reasons still to be conjectural, their data suggest that
changes in regulatory environment may have been a cause.

The full extent of the GM crop development pipeline can be evaluated in websites like the
Information Systems for Biotechnology *°, there are (23. Oct. 2009) 14204 notifications with 1586 full
field release permits registered in this Database.

Gruére and Smale (Gruere et al., 2007; Smale et al., 2008) report in a carefully calculated assessment,
that if rice cultures in India, Bangladesh, Indonesia and the Philippines would be based on present
day GM traits, the benefits amount to 4’331 million US-dollars. For the United States, an earlier
assessment calculates similar sums of benefits related to the introduction of biotechnology in
agriculture (Falck-Zepeda et al., 2000).

» Andrew Apel in GMobelus: http://www.gmobelus.com/news.php?viewStory=234

% Controversy between GENOK and Roush on an alleged case of maize pollen allergy: http://www.botanischergarten.ch/Allergy/Traavik-
Roush-Philippines-controversy-2004.pdf

7 Vidal, Guardian: http://www.guardian.co.uk/science/2004/feb/27/gm.science

2 scidev news: http://www.scidev.net/en/news/zambia-s-molecular-biology-lab-fully-functioning-

a.html?utm_source=link&utm medium=rss&utm campaign=en _news

»sB, Information Systems of Biotechnology: Field Test Releases in the US: http://www.isb.vt.edu/cfdocs/fieldtests1.cfm



http://www.botanischergarten.ch/Allergy/Traavik-Roush-Philippines-controversy-2004.pdf
http://www.botanischergarten.ch/Allergy/Traavik-Roush-Philippines-controversy-2004.pdf
http://www.guardian.co.uk/science/2004/feb/27/gm.science
http://www.scidev.net/en/news/zambia-s-molecular-biology-lab-fully-functioning-a.html?utm_source=link&utm_medium=rss&utm_campaign=en_news
http://www.scidev.net/en/news/zambia-s-molecular-biology-lab-fully-functioning-a.html?utm_source=link&utm_medium=rss&utm_campaign=en_news
http://www.isb.vt.edu/cfdocs/fieldtests1.cfm
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There has been much more written about regulatory costs and its negative follow-ups, her only a
small selection of important papers (Antle, 1999; Graff & Zilberman, 2004; Kochetkova, 2006; Laget &
Cantley, 2001; Pray et al., 2006; Raybould, 2010; Shelton, 2003).

3.5. The Golden Rice development hampered through over-regulation.
Biofortification as an ideal sustainable way of foreign aid in agriculture.
In the case of the Golden Rice this tedious and costly regulation forced upon the regulatory
authorities by the CBD solely based on the process of transgenesis has serious ethical consequences®
(Bradford et al., 2005b; Kalaitzandonakes et al., 2007). A delay of the introduction of the biofortified
rice is directly causing each year hundreds of thousands of children to die or to go blind due to
severe vitamin A deficiency. Unreasonable and unscientific regulatory obstacles cause massive delay
in approvals, especially in developing countries of S.E. Asia (Atanassov, 2004; Bouis, 2007; Depee et
al., 1995; Humphrey et al., 1998; Humphrey et al., 1992; Mayer et al., 2008; Miller, 2009; Potrykus,
2003; Qaim et al., 2008; Qaim & Stein, 2008; Qaim et al., 2007; Stein et al., 2008; Stein et al., 20073;
Stein & Qaim, 2007; Stein et al., 2006, 2007b).

Last but not least it should be emphasized that specifically related to the developing world we should
refrain from the old myths that international corporate companies are dominating the field —on the
contrary: Public Research is responsible for 85% of crop developments, 7% private local companies,
and only 1% multinational companies according to figures from Cohen (Cohen, 2005), supported by
FAO statistics (Dhlamini et al., 2005). The myth that patenting rules are seriously hampering the
spread of helpful biotech crops in poor countries has been seriously contested (Atkinson et al., 2003;
Beachy et al., 2002; Krattiger & Mahoney, 2006).

As an example: the Golden Rice project will result into biofortified rice traits which will be distributed
to the farmers free of royalties. More about the subject can be found in the important and
comprehensive Handbook of Intellectual Property Rights of Krattiger et al. 2007 (Krattiger, 2007),
and more: (Delmer et al., 2003; Lawson, 2004; Singh et al., 2009; Wright, 2008).

Biofortification programs are prone to get the highest index numbers in the evaluation system for
foreign aid programs of Lempert (Lempert, 2009): Biofortification of indigenous landraces by
systematically crossing-in the valuable and royalty free traits to enhance the nutritional value is
certainly one of the best ways to sustainably help indigenous people suffering from any kind of
malnutrition. In all cases known the technology transfer is royalty free, secured by contracts.

Use of an indicator to assess the quality and success of developing aid projects defined by (Lempert, 2009) reveals that most of the major
NGO and UN actors in the field of development are actually providing relief rather than development and are creating dependency by
treating symptoms rather than long-term solutions. The indicator points to the specific areas where they need to improve in order to fulfill
sustainability criteria including tests of whether aid distorts financial markets and business competition, erodes appropriate government
functions, and reverses colonial institutions and ideologies that interfere with sustainable consumption within a resource base.

Estimates in costs for vitamin A capsules are clearly incompatible with the living standard in developing countries, a major distribution
campaign would result in millions of dollars: Neidecker-Gonzales (Neidecker-Gonzales et al., 2007) produced in their study the following
figures: “Total costs are lowest (roughly US$0.50 per capsule) in Africa, where wages and incomes are lowest, US$1 in developing
countries in Asia, and US$1.50 in Latin America. Overall, this study derives a much higher global estimate of costs of around USS$1 per
capsule.”

* see documentation in AgBioWorld : http://www.agbioworld.org/biotech-info/topics/goldenrice/index.html
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A bibliography of publications of the Golden Rice and Biofortification demonstrates the importance
of this field of research, out of a general bibliography of 1640 references a list of over 200 important
papers is assembled.*

It should be mentioned, that biofortification strategies are also proposed for feed (Gressel &
Zilberstein, 2003): Straw from harvested crops can be adapted to higher quality feeding straw for
cattle.

Conclusions drawn by Ingo Potrykus (Potrykus, 2009)

“The huge potential of plant biotechnology to produce more, and more nutritive, food for the poor will be lost, if GMO-
regulation is not changed from being driven by “extreme precaution” principles to being driven by “science-based”
principles.

Changing societal attitudes, including the regulatory processes involved, is extremely important if we are to save
biotechnology, in its broadest applications, for the poor, so that public institutions in developing as well as industrialized
countries, can harness its power for good.”

4. The dispute between scientists and opponents today

4.1. The role of some activist NGOs in the debate

There is an important need for dialogue with regulators, the public and specifically consumers, since
the new technology emerging from modern life science is affecting all aspects of human life,
including food, reproduction etc. We do have an unfortunate trend towards irrational and
antiscience argumentation in the GM crop dispute, as clearly diagnosed by (Taverne, 2005a) in his
book “The March of Unreason), see also (Durant, 2005; Taverne, 2005b).

This said, we should not create misunderstandings: There is no room for appeasement
politics today when it comes to the activist NGOs like Greenpeace32 and Friends of the
Earth®?, or websites like the Institute of Science in Society (I—SIS)3'4 and GM-Watch®. Those
professional organizations have proven repetitiously not to be interested in peer reviewed
science in a debate on the science and the socio-cultural issues. They rather rely on un-
confirmed reports in order to follow their own ideological and commercial interests. Any
rational discourse with such organizations would be very welcome, but needs to be based on
the latest peer reviewed science. Their usual tactics is to appeal on fear. A good example
from Greenpeace has been described on the EFB forum website®® about baseless
accusations that 1600 sheep have died from feeding Bt cotton leafs. Another blatant
example has been launched recently on You Tube®’, full of misinformation and hatred
against multinational seed corporations — sometimes activists make up pseudoscientific
spoofs, which are seemingly dead serious®®. An critique on the distorted picture on Indian
cotton cultivation by NGOs is given by Herring (Herring, 2008) with lots of figures, facts and
extensive documentation. We are also confronted with violence - activities clearly
documented and justifiably named and pursued as terrorism (Marris, 2006). Also in Europe

31 Bibliography on Golden Rice papers assembled by Klaus Ammann : http://www.botanischergarten.ch/Golden-Rice/Bibliography-Golden-
Rice-WOS-KA-20091008-links-abstracts.pdf

3 Greenpeace International: http://www.greenpeace.org/international/

* Eriends of the Earth: http://www.foe.co.uk/

3 |nstitute of Science in Society: http://www.i-sis.org.uk/index.php

* GM Watch: http://www.gmwatch.org/

% EFB-website on Greenpeace myth in India: http://www.efb-central.org/index.php/forums/viewthread/13/

¥ YouTube story: http://www.youtube.com/watch?v=1H9WZGKQeYg

8 A classic scaremonger spoof: http://nanotransformation.com/
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there are regularly occurring field destructions (Atkinson & Urwin, 2008), which hamper
seriously biosafety research — what an irony! Eco-terrorism is not confined to Europe,

problems of such kind also are very real in the United States (Leader & Probst, 2003):
According to the Federal Bureau of Investigation (FBI), the Earth Liberation Front, together with its

sister organization, the Animal Liberation Front (ALF) has committed from 1997 to 2003 more than
600 criminal acts that have resulted in more than $43 million in damages. Moreover, attacks have
been perpetrated in virtually every region of the US against a wide variety of targets.

More chagrin emerges from the mounting pressure from within the academia, where for instance
university leaders ordered to cease field research on GM crops which is unwelcome in the eyes of the
extremists, as happened at a German university*® and there are serious complaints about the difficult
atmosphere for biotech researchers in Germany (Rauschen, 2009).

Another symptomatic row is presently taking place in India, related to the approval of Bt brinjal,

where activists in a desperate attempt to stop the regulatory approval of Bt brinjal with outrageous

rumors like: GM brinjal will render the soil sterile, but contradictions have been posted as well.*°

As an exemplary dispute, you can also follow the exchange of letters between the Public Research
and Regulation Initiative (PRRI) and Friends of the Earth (FOE) under these links: PRRI letter to FoE **,
Answer of FoE to PRRI ** and answer of PRRI to FoE * (there was no reply of FoE to follow up). Some
of those anti-GMO activist groups get hefty funding from governments in the EU as documented
accurately by Andrew Apel and his GMobelus website: Europe’s massive funding of world-wide
activism™®.

The current set of arguments of GM crop opponents is often an mix of anti-American, anti-global, post-modern and even anti-science
notions, (Borlaug, 2000), a strategy which has now been taken over very successfully by NGOs like Greenpeace and Friends of the Earth as
global actors. These leading protest forces have helped, particularly in Europe, to build up a post-modern negative picture of biotechnology
as a whole (Hemming, 2006). In this light it is easy to act as ‘opinion leaders’ with pseudoscientific arguments. The feedback mechanisms
through the media and a network of citations of all the flawed stories make it possible for the global opponents to maintain confirmation
of negation mechanisms. We are in a situation where the opponents already try to claim victory, penetrate highest political levels in
governments and international organizations like the United Nations, some produce strikingly flawed reports on GM crops.

An analytical article about media and NGO activities in New Zealand has been published by Motion &
Weaver (Motion & Weaver, 2005): by attracting media attention through dramatic protests

Greenpeace risks to jeopardize its reputation. The abstract:

“The challenges of attracting positive media attention are likened to a contest in which various organizations attempt to
promote and circulate their version of events; however, this is particularly difficult when attempting to circulate less
established, unpopular or critical knowledge. Although complying with, and managing, news values is an important starting
point, the need to move beyond news values to consider the commercial values and realities of media organizations is
highlighted. In this paper, a case study is undertaken of the Greenpeace media relations in New Zealand when a proposed
controversial expiry of a moratorium to release genetically modified organisms into the environment. The predicament for
Greenpeace is that in attracting media attention through dramatic protests it risks jeopardizing its reputation as a credible

3 Miller in Wallstreet Journal: http://www.botanischergarten.ch/Discourse/Miller-Wallstreet-Europe-20080624.pdf
o Agbios website Brijal story: http://agbios.com/main.php?action=ShowNewsItem&id=11087 and the contradiction:
http://biospectrumindia.ciol.com/content/CoverStory/10901091.asp and see also the ISAAA brief on Brinjal:
http://www.isaaa.org/resources/publications/briefs/38/download/isaaa-brief-38-2009.pdf
n

PRRI letter to FoE:
http://pubresreg.org/index.php?option=com docman&task=cat view&gid=528&dir=DESC&order=name&limit=5&limitstart=5
*2 Answer of FoE:
http://pubresreg.org/index.php?option=com docman&task=cat view&gid=528&dir=DESC&order=name&|imit=5&limitstart=0
* Answer of PRRI:
http://pubresreg.org/index.php?option=com docman&task=cat view&gid=52&dir=DESC&order=name&|imit=5&limitstart=5
44 -

Andrew Apel: EU-Funding downloaded from
www.GMobelus.org http://www.botanischergarten.ch/Fundamentalists/Apel-EU-Funding-2009.pdf
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news source that can influence the framing of news stories. Insights are offered into the need for organizations to
understand and manage the story or knowledge to be circulated and comply with contradictory news values.”

Related to this paragraph on NGOs it is necessary to write a word on the press: newspapers and
other media usually are mirroring what is important in the public debate, and the NGOs are clever in
manipulating both the public and the press, after all, it is easy to provoke with fear and
scaremongering and the majority of journalists of all calibers are also committed to their own
product, position and its commercial situation.

A classic example is the coming and going of the Frankenfood Myth®. Interestingly enough, this myth
had its sharp peak in the press statistics around 1998, and since then it has vanished nearly
completely from the headlines (Leydesdorff & Hellsten, 2006).

Those mechanisms have been precisely described by Burke for the situation in Great Britain some
years ago (Burke, 2004). But it is also clear that in the last 5 years more balanced voices appear in the
press, although there is no room to extend this topic here, just one recent example from the London
Times may suffice.

4.2. The GM crop battle, the dispute among scientists, the use of strong language
First, let us not forget some words of Antony Shelton (Shelton, 2003), the most important words can

translate into a slogan: “Quality of science must back up personal opinions”, the abstract:

“In agricultural biotechnology there are roles and responsibilities of scientists, scientific journals, the public media, public
agencies, and those who oppose or advocate a specific technology and serious consequences for science in general when
those roles and responsibilities go awry. Scientists may feel the pressure of competition, especially in an academic setting.
Personal views may continue to decide which issues one will work on, but the quality of science must back up those personal
opinions. Common sense tells us that scientific inquiry and the publication and reporting of results to the scientific
community and general population should be performed with high standards of ethical behavior, regardless of one’s
personal perspective on agricultural biotechnology”

One of the arising problems is, that there has been recently a tendency to mollify peer review for the
sake of politically correct so-called “critical views” of genetic modification of crops, with some blatant
examples of flawed pseudo-critical papers having passed for publication in highly respected scientific
journals — a few examples have been commented by (Miller et al., 2008). Some of those papers just
passed due to flawed peer review, others passed despite rejection by some peer scientists, obviously
for the sake of public debate (and — for the promotion of the journal) see as an example the
justifications of the editor in chief of Lancet Richard Horton to go ahead with the publication of
Pusztai’s rat experiments (Horton, 19994, b, c; Horton, 1999d; Horton, 1999¢). More details about
this controversy see in ASK-FORCE on Pusztai*/, soon to be replaced by a much more extensive text
on how the issue unfolded and what impact it had.

It is only between 2005 and 2009 that a certain fatigue of new negative arguments against GM crops
is developing, and it is interesting to note that opponents now shift their emphasis on negative
arguments in socio-economics. But this might also be the reason why in a desperate routine of
repetitious ‘negative’ GM crop stories get into journals, often also on rehashed events which have
been clearly rebutted scientifically many years before. Those ‘news stories’ often pass uncontested
and get printed in “news”-media due to a mix of short memory effects of uninformed people of all
kind, or worse: they are purposefully repeated by activists counting on short memory of press and

** Frankenfood Myth: http://en.wikipedia.org/wiki/The Frankenfood Myth
“® Financial Times: Gates Foundation 20091016: http://www.botanischergarten.ch/Developing/Blas-FT-Gates-Shifts-Aid-20091016.pdf
7 ASK-FORCE on Pusztai: http://pubresreg.org/index.php?option=com content&task=view&id=61
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public. A strange effect should also be mentioned, that scientists, who defend good science in
biosafety research, sometimes get blamed because they use straightforward language when
criticizing flawed papers. The most recent example has been published by Nature (Waltz, 2009), see
the comments in a contribution of ASK-FORCE on a flawed paper on aquatic organisms supposedly
harmed by Bt toxins of GM maize by Rosi-Marshall (Rosi-Marshall et al., 2007a). There are several
controversial hints in this Nature story put forward by a science journalist not specialized, nor
experienced in the hot scientific regulatory debate on GM crops, suggesting that to criticize flawed
papers with strong language is detrimental to the progress of scientific research. This statement was
supported by interviewed writers such as Chapela® and Schubert® who defend independent
scientific whistle blowers, but who themselves have a proven negative agenda about GM crops, and
in the case of Schubert often do not really dig into the rich and available food safety literature
(Schubert is a pharmacist); some additional publications on the controversy in Nature
Biotechnology: (Bradford et al., 2005a; Bradford et al., 2005b; Schubert, 2005). Schubert tries to
apply regulatory regimes developed in the pharmaceutical industry to the regulation of GM food,
which is scientifically wrong. The latest controversy on gene flow of Mexican maize starts a renewed
debate on the reliability of PCR texts for the detection of GM maize (E. BITOCCHI, 2009; Marris, 2005;
Mercer & Wainwright, 2008; Mijangos-Cortés et al., 2007; Ortiz-Garcia et al., 2005a; Ortiz-Garcia et
al., 2005b; Ortiz-Garcia et al., 2006; Pineyro-Nelson et al., 2009; Rowell & Ammann K. (Comments),
2009; SCHOEL & FAGAN, 2009; Snow, 2009; Soleri et al., 2005) and Chapela does not really make a
convincing figure. His strong anti-GM-crop agenda is there well documented.

In the meanwhile, several letters to the editor have been written commenting the feature of Emily
Waltz in Nature °, the majority not supporting her thesis.

Incidentally: Strong language has been used before in the history of science, remember some really
bitter and hefty disputes about the history of discovery of the double helix structure of DNA between
Watson and Crick (Friedberg, 2007), who both later made their peace again.

Other numerous examples of a fight out in the open are documented about evolution when Darwin
proposed his revolutionary ideas. Two citations of strong language may suffice: In a debate on
natural selection (Punnett, 1928) writes on a dispute with William Bateson:

“By these admission almost the last shred of that teleological fustian with which Victorian philosophy loved to clothe the

theory of evolution is destroyed. Those who would proclaim that whatever is right will be wise henceforth to base this faith
frankly on the impregnable rock of superstition and to abstain from direct appeals to natural fact.”

Another clear example of sharp and relentless scientific controversy with strong language has been

described in detail by Strick (Strick, 1999), among the numerous juicy examples:

“His [Bastian’s] tone was sharp in response to Huxley’s public accusations that his technique was sloppy (a much more high-
powered attack than Huxley ever adopted in private when attempting to correct young scientists). Huxley replied with an
equally sharp tone, now saying sweepingly that “what Bastian got out of his tubes was exactly what he put into them,” i.e.
contaminants”,

And one last word about strong language: The word “abuse” has been printed by Nature in the
Battlefield paper (Waltz, 2009) very prominently in the subtitle, when attacking a group of authors

8 ASK-FORCE on Rosi-Marshall et al. 2007b: http://www.efb-central.org/index.php/forums/viewthread/49/

* See blog of Rowell and comments of K.Ammann: http://www.botanischergarten.ch/Geneflow/Rowell-Immoral-Maize-and-Comment-
Ammann-20091125.pdf

** GMO Pundit Schubert and Answer by David Tribe: http://gmopundit.blogspot.com/2006/02/david-schubert-alleges-systematic.html

*! Letters to the editor about the featue in Nature of Emily Waltz: http://www.botanischergarten.ch/Discourse/Waltz-Battle-Field-Letters-

2009.pdf



http://www.efb-central.org/index.php/forums/viewthread/49/
http://www.botanischergarten.ch/Geneflow/Rowell-Immoral-Maize-and-Comment-Ammann-20091125.pdf
http://www.botanischergarten.ch/Geneflow/Rowell-Immoral-Maize-and-Comment-Ammann-20091125.pdf
http://gmopundit.blogspot.com/2006/02/david-schubert-alleges-systematic.html
http://www.botanischergarten.ch/Discourse/Waltz-Battle-Field-Letters-2009.pdf
http://www.botanischergarten.ch/Discourse/Waltz-Battle-Field-Letters-2009.pdf

24

including me who criticize flawed papers in the GM crop debate with harsh words —what an irony! —
And to be quite clear: no complaints from my side....

4.3. Negative effects in food and environmental safety do (or should) not

pass peer review
It is fact, that for some years basically no new arguments against agricultural biotechnology on an
agronomic base can be put forward for the most widespread crops which ran through multiple
regulatory processes in many countries. Some critical science journalists question the strategies and
behavior of the global opposition players. In a kind of last bid questionable reviews are published,
either containing lots of negative assumptions (Hilbeck & Schmidt, 2006) or containing or reviewing
flawed data or statistics, or questionable conclusions: (Marshall, 2007) (Dona & Arvanitoyannis,
2009; Rosi-Marshall et al., 2007b; Seralini et al., 2007b), often in disrespect (or complete ignorance)
of the internationally approved rules of biosafety experiments established by the OECD (OECD,
19984, b) and also by avoiding the citation of certain peer reviewed references. Many of those
papers have been or will be treated in ASK-FORCE>?, where you can view 7 new ASK-FORCE
contributions recently updated, for more details see 4.1.

It also must be said (remember Saner’s statements at the beginning of this chapter), that vested interests can be spotted with some
biosafety researchers, who are in need of research grants and thus paint a negative picture on biosafety, they symptomatically have
difficulties to distinguish between the ‘nice-to knows’ and the ‘need-to knows.” Example: the ASK-FORCE contribution®® on the publication
of (Lovei et al., 2009), a paper which is flawed in several ways. It has been completely rebutted by Shelton et al. (Shelton et al., 2009) , the
questions asked in the Lovei paper are irrelevant for Bt maize cultivation, since the Bt-toxin-technology is overwhelmingly beneficial for
majority of non-target insects (Candolfi et al., 2004; Marvier et al., 2007; Naranjo, 2009; Wolfenbarger et al., 2008). One of the major flaws
of the Lovei paper is that they used low quality prey for their laboratory feeding studies. A thorough analysis of risk assessment research
has been recently published by Raybould (Raybould, 2010): We need to carefully distinguish between basic ecological research and
purposeful and targeted risk assessment research which concentrates on the real agronomic risks (Ammann et al., 2004).

The question and negative answer given in the letter™ of PRRI to the Secretariat of CBD is fully
justified, and PRRI stands ready to expand on the points made in this letter.

“1. Are there LMOs or traits that have caused adverse effects?

No. Since the first application of genetic modification in the 80s, many thousands of field trials have been conducted with
GM organisms (to date mostly plants), and since 1996 many hundreds of millions of hectares have been planted with GM
crops by many millions of farmers and consumed by hundreds of millions of consumers in developed and developing
countries, without any verifiable reports of adverse effects on the environment or human or animal health.

In fact, taking a broader look, experience with those GM crops has shown environmental and socio-economic benefits in
terms of increases in yield, significant reductions in use of pesticides, fossil fuels and soil erosion, less mycotoxins in grains,
as well as increased farmers health and income.”

Final remarks: Coming back to the first statement of Saner (Saner, 2007) given under 2.1.: Value
laden scientific activity cannot be avoided, but minimized - if you refrain to work with flawed data,
with filtered citation lists and with reviews pontificating on negative assumptions. The only remedy
is to work with high quality data produced in a methodologically transparent way following
international agreement.

5. So, what can we do to enhance acceptability (debate improvements)?

52 ASK-FORCE EFB-Link http://www.efb-central.org/index.php/forums/viewforum/26/
%3 ASK-FORCE contribution on Lovei et al. 2009: http://www.efb-central.org/index.php/forums/viewthread/55/
** PRRI Letter to CBD: http://www.pubresreg.org/index.php?option=com docman&task=doc _download&gid=490
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Foremost, it is important to shift from pro-reactive to proactive mode. This does not automatically
mean to filter away negative views on GM crops and to organize a eulogy on the benefits, the pro-
active mode should actually engage a new mode of debate, which is more discursive, more
structured and definitely concentrates on a solution oriented decision making process. It’s time for
action — as far as a strict scientific view is allowing this. There are several websites working hard on
sorting out the strictly science oriented messages in biotechnology, as mentioned below. We should
not, as it often happens, in our struggle against the negative pseudo facts focus on the risk alone and
thus trap ourselves in a negativistic perspective.

Rather we should address in a balanced way also the obvious (or lost) benefits. But this alone will not
provoke a turnaround. This shift must be embedded in a discourse with concerned people and
organizations and it must clearly oppose untruthful strategies of the global protest corporations and
thus also refrain from using the same counter tactics. One of the appropriate organizations for this
activity will be the two platforms: (1) Public Research and Regulation Initiative PRRI>® run by public
researchers and (2) also the European Federation of Biotechnology®, so that public science will get a
more important place in the international regulatory debate (but also where private seed companies
are not fundamentally battled in a naive neo-Marxist scheme). In many meetings strictly based on
science and organized by PRRI both platforms are well received. The project outline can be described
as follows:

5.1. ASK-FORCE organization and related websites

There is a flood of papers which cast doubt on the GM crops already regulated in many countries.
Most (not all) of these papers are written in a bad quality, either with flawed methodologies not
internationally agreed upon, or with conclusions which are not supported by the data. There are also
many reviews published, in a scientific style, but unfortunately either with a strongly biased set of
references or with unsupported assumptions and doubtful conclusions — contradicting peer reviewed
publications often not cited.

Within an EU project with Marc van Montagu and Piet van der Meer, which has been granted to PRRI
a blog was launched with the name ASK-FORCE on the PRRI website®” under the guidance of the
author and secretarial help of Kim Meulenbroeks (until 2008) and presently Zuzana Kulikova . A list of
about 130 items>® has been compiled with international help (comments welcome) and will be
entered step by step in the grid of the following 6 chapters.

(1)General (2)Human & Animal Health (3)Environmental Safety (4)Agriculture (5)Public Perception
(6)Developing Countries.

The draft ASK-FORCE pieces are sent to a list of experts: The steering committee of PRRI*®, the
Executive Board of EFB®® and to Experts of AgBioWorld®. All three lists contain some of the best
specialists on green biotechnology from all around the world for reviewing and commenting.
Some first renewed examples are given in parallel also on the renewed ASK-FORCE website of the
European Federation of Biotechnology.®

** Public Research and Regulation Initiative PRRI http://www.pubresreg.org/

56 European Federation of Biotechnology (EFB): http://www.efb-central.org/

" PRRI ASK-FORCE website: http://pubresreg.org/index.php?option=com _content&task=blogcategory&id=70&Itemid=71

%% General list of planned ASK-FORCE contributions: http://www.botanischergarten.ch/ASK-FORCE-Strategy/ASK-FORCE-General-List-
20090911.pdf

5 Steering committee of PRRI: http://pubresreg.org/index.php?option=com content&task=view&id=13&Itemid=51

€ Executive Board of EFB: http://www.efb-central.org/index.php/Main/the executive board

o1 Expert group of AgBioWorld: http://www.agbioworld.org/experts/index.html

2 ASK-FORCE general forum on EFB-website: http://www.efb-central.org/index.php/forums/viewforum/26/
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In order to become more pro-active, we need to develop forward looking strategies. It is up to the
scientists to ask questions to the opposition, and in particular to the professional distorters of the
scientific facts. This must escalate into public campaigns if (what is to be expected) those specific
questions are ignored. Carefully built contacts with science writers are important here.

There is close collaboration foreseen between the major active networks, such as (list still incomplete)

. Prakash’s AgBio View http://www.agbioworld.org/

. Andrew Apel’s GMobelus http://www.gmobelus.com/index.php

. Kristina Sinemus’ and Gerd Spelsperg’s GMO Safety, http://www.gmo-safety.eu/en/
English and German, supported by the German Ministry of Science,

. EU-funded news website GMO compass http://www.gmo-compass.org/eng/home/

. Doug Powell’s AGNET now found a new host: Bites, Save food http://bites.ksu.edu/

. David Tribe’s GMO-Pundit http://gmopundit.blogspot.com/ (ca. 5000 hits per month)

. Robert Derham’s Check Biotech http://www.checkbiotech.org/ (more than 1 million visitors per month, including
CheckOrphan, BioEnergy and GreenBio)

e The British Sense About Science http://www.senseaboutscience.org/ which contains lots of similar elements as the ones ASK
FORCE wants to cover.

. Clive James’ ISAAA http://www.isaaa.org/
a website promoting GM crops worldwide with ca. 600’000 subscribers.

. For French speaking people in Switzerland, there is a WICKI maintained by Jean-Pierre Zryd http://ogm.wikidot.com/forum/start

. For the German and French speaking people in Switzerland there is information available at the Internutrition
http://www.internutrition.ch/ website maintained by Jan Lucht.

. European Federation of Biotechnology, re-opened blog ASK-FORCE of EFB, ca. 5000 mail addresses http://www.efb-
central.org/index.php/forums/viewforum/26/

. Public Research and Regulation Initiative www.pubresreg.org several hundred mail addresses

. AgbioForum http://www.agbioforum.missouri.edu/ peer reviewed contributions, up to now 12 Volumes

. Much more: Annotated List of Sites Related to Agricultural/Environmental Biotechnology
http://www.isb.vt.edu/cfdocs/indexlinks.cfm needs to be checked and selected additions possible.

. ANBIO, National Biosafety Association of Brazil http://www.anbio.org.br/english/index.html

. With 60’000 Addresses.

. REDBIO, http://www.redbio.org/ most South American Countries involved

. Crop Life International http://www.croplife.org/ CroplLife International is a global federation representing the plant science
industry and a network of regional and national associations in 91 countries.

. AgBiotech Databases, http://cls.casa.colostate.edu/Transgeniccrops/links.html © Copyright Department of Soil and Crop
Sciences at Colorado State University, 1999-2004. All Rights Reserved.

. Another resource of possible websites Degrassi, G., Alexandrova, N., & Ripandelli, D. (2003) Databases on biotechnology and
biosafety of GMOs. Environ. Biosafety Res., 2, 3, pp 145-160 http://dx.doi.org/10.1051/ebr:2003012 AND
http://www.botanischergarten.ch/Regulation/DeGrassi-Databases-Biotechnology-Biosafety-2003.pdf

e List of science journalists available through AgBioView and ASK-FORCE

5.2. Longterm discourse and decision making processes

Let me first be quite clear that | think a dialogue with the professional protest corporations is, as a
rule, a waste of time (specifically Greenpeace and Friends of the Earth, not to mention some other
organizations). Their only interest is to keep the pot cooking and make sure that the population
remains in a state of fear. They should be addressed with a confrontational strategy, which is
included in ASK-FORCE. Often such NGOs get the willful help of the press, which acts according to the
old proverb “evil always fascinates — goodness rarely entertains”, see also the arguments produced
by Moore (Moore, 2006). While some press products concentrate on mirroring public concerns, a
press more or less close to boulevard strives to foster its marketing with the help of sensational
headlines, creating stories which sell better, but indirectly they are exacerbating the problems. We
are also not going to talk about a special discourse, as described by Erjavec (Erjavec & Erjavec, 2009)
related to the politics of the EU commission.

Nevertheless we have to address all segments of the public with its concerns, feelings and interests.
And the discourse we are going to concentrate on is solution oriented. This should be done according
to the discursive rules of the management strategies of the second generation, the Systems
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Approach (see under 4.3.). As a basic reference with description and citations see the classic book of
Churchman (Churchman, 1979). If we follow some ground rules, this should not be too complicated:

5.3. The Second Generation Systems Approach as a new decision making process
Instead of making questionable concessions (example: “let’s not talk about transgenic crops” as often
done by Nestlé and Unilever, with notable exceptions® within these two companies!), the dialogue

*%* and understanding - in which, apart

should be organized in an atmosphere of “Active Listening
from the strict rules of scientific argumentation we should send signals that the new technologies
also trigger socio-economic and cultural feedbacks. This will be the key to solve Wicked Problems %,
which contain also socio-cultural elements besides a set of hard, often contradictory facts (Rittel &
Weber, 1973). In his usual cynic and pointed way, George Bernard Shaw defined the ultimate
problem in the dialogue between scientists and lay people: “Every profession is a conspiracy against

the laity”.

It is not about the usual stakeholder meetings, this is about instigating modern planning processes of
the second generation in evidence based but open ended decision making processes. This Systems
Approach of the second generation contrasts to linear planning with pre-determined targets and
dominating deontic thinking (e.g. of the industrial corporations and government agencies), the
Systems Approach of the first generation (Example: Apollo moon landing with clear target).

The rationale of new management and decision making processes

These new strategies should dissolve the traditional stakeholder concept in favor of a much more
efficient system respecting different kinds of knowledge and other rules (such knowledge
differentiation is also known from learning processes, which are related to our decision making
dynamics (Blackmore, 2007).

There are more practical reasons to employ into the Systems Approach and its concept of different
kinds of knowledge as Zwart (Zwart, 2007) rightly emphasizes: Ever since we have realized that the
low number of human genes (approximately 22°500) cannot be interpreted as a narcissistic offence,
since organisms are so highly complex, including the emerging consciousness of our human brain,
genomics takes us now beyond a genetic deterministic understanding of life, this must have
consequences for societal research and debate as well. Policies for self-improvement will increasingly
rely on the use of complex interpretation. Therefore, the emphasis in our discourse must shift from
issues such as genetic manipulation and human enhancement to issues involved in governance of
novel forms of information. The same can be said on the side of agriculture. lkerd (lkerd, 1993)
develops with the means of the systems approach a more holistic picture of agricultural
management.

(Fairclough, 2009) as a linguist gives an in depth and critical analysis on discourse related to
globalization with lots of facets and again with a totally different set of terminology, he also presents
negative examples of discourse: Objectivism treats globalization as simply objective fact, which
discourse may either illuminate or obscure, represent or misrepresent. In the Churchman
systems approach there is no such thing as an objective approach, rather it is objectivation.

6 Brabeck-Lethmathe, Chairman of Nestlé: http://www.botanischergarten.ch/Nestle/Brabeck-Finfact-Irland-Interview-2009.pdf
® Active Listening: http://www.botanischergarten.ch/Discourse/Rogers-Farson-Activelistening-1957.pdf
% Conklin: http://www.cognexus.org/id29.htm
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Ideologism focuses upon how particular discourses of globalization systematically contribute to
the legitimation of a particular global order which incorporates asymmetrical relations of power
such as those between and within countries.

Scoones et al. (Scoones, 2008) come to similar conclusions as the Churchman school related to
agricultural policy: the paper explores the national and transnational character of mobilization
against GM crops in India, South Africa and Brazil in the ten-year period to 2005. The paper argues
for a better understanding of national political and economic contexts which must be taken into
account, alongside on how the GM debates articulate with other foci for activism and the complex
and often fragile nature of alliances that make up activist networks. It is important to understand
that the debate about GM crops has become a much wider one: about the future of agriculture and
small-scale farmers, about corporate control and property rights and about the rules of global trade
see also the new report of the Royal Society (Royal-Society, 2009). In sum, a debate should not just
focus on the pros and cons of a particular set of technologies — after all, they have proven safe, - it's
more about politics and values and the future of agrarian society. Again we see the plea for the
complexity of ‘wicked problems’ to be solved.

The downside is that those planning processes of the second generation are time consuming and
need a careful and tedious procedure in developing the most important zero-step — before such
decision making can be started. It also implies an exchange of knowledge between the parties
beforehand, in order to minimize hidden agendas. It also must be emphasized that those decision
making processes do not lead necessarily to a pre-defined goal, they are often open-ended and
demand flexibility among the discourse participants, who need to remain open-minded.

The more questions we are asking the more answers are possible and vice versa. Limitations of
technological solutions are always hidden in the open ecological and social systems: Just compare
the (in)famous case of DDT sprayings in the past (Tren & Bate, 2001; Weissmann, 2006; WHO, 2005).
Today it is clear that with linear planning DDT has been banned for ecological and health reasons, not
considering the wider argument field of malaria prophylaxes: This inconsiderate DDT ban has caused
millions of malaria deaths in Africa. Today, reasonable domestic use of DDT has again lowered the
malaria threat measurably.

Constraints in possible secondary effects in ecology should be examined carefully: This is well
demonstrated in the case of the Monarch larvae being killed by Bt-Maize-Pollen, the result of a
laboratory study published in Nature (Losey, 1999) where the subsequent press interpretation got
way out of proportion — even though the author Losey himself warned about the limitations of this
small lab study. Would researchers have asked the farmers, they would have been able to say that
feeding time of the young larvae do rarely overlap with the time of pollen shed of maize, and that the
plants the Monarchs are feeding upon are fiercely fought as a weed. Subsequent field studies
revealed that there is no problem arising from extensive Bt maize planting for the monarch larvae
(Gatehouse et al., 2002).

e In order to tackle with wicked problems you need to go through an extensive process of
argumentation, also called objectification, not to be mixed up with an "objective approach" to
the problem.

There is rational planning, but there is no way to start to be rational, one should always start a step
earlier, since there are important trends and facts which will make straightforward rational thinking
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and acting in solving wicked problems useless. It is not the theory component, but rather the political
component of the knowledge, which determines the vector of the action. This is the zero-step so
important in the publications of Horst Rittel.

As an example: The fact, that experts can be wrong and farmers know better in certain situations in
agriculture because they are better observers out in the field and because they are very experienced
in traditional knowledge (Ammann, 2007).

The knowledge needed in solving wicked planning problems is not concentrated in a single head. It is
absolutely essential to let all partners be involved in the problem solution process, which includes
part of the population (mainly farmers organisations and consumer organisations), the Governmental
Regulators, the Non-Governmental Organisations, the Life Science Companies and the Scientists.
There is no monopoly of knowledge. Having illustrated the difficulties in solving wicked problems, we
need a new approach in problem solving, in order to avoid the pitfalls of ignoring bottom up
feedbacks.

You only can keep to this rule if you are also following another important rule: All partners in the
planning process have to avoid hidden agendas, which is certainly eased by a minimum amount of
respect paid to each other partner. Nobody should be criticised for speaking up in his own interest.

A caveat: It would be naive to just believe in the discursive capacities of the civil society, on the
contrary: as Gerhards (Gerhards, 1997) has shown, that Habermas' support for the discursive model
is based on the assumption, that actors of the civil society argue much more discursive and on a
higher level of rationality than other collective actors do. But the empirical results show that actors
of the civil society are even less discursive than other actors.

It is primarily the paradox of rationality which has been severely underestimated in the systems
approach of the first generation when tackling with wicked problems.

How to Solve Wicked Problems in Biotechnology and the Environment

What we need in such cases is an action oriented approach. Risk Assessment and Management must be seen as a planning strategy of the
second generation in developing a professional framework for decision making.

Strategies have to be developed to recognise the consequences of our doing on one side, and to specify our knowledge on the other side.
This knowledge has to be gained step by step and case by case: If we want to clearly distinguish our present state knowledge from
appropriate decisions to be made not based on our views and opinions, we need to go through the following steps.

. What is the problem?

. What do we want?

. What are the alternatives?

. How do we compare them?

. How can we reach the solution?

All participants need to keep in mind that there are various types of planning knowledge (arranged according to the 5 questions asked
above):

Examples given here are lumped together as simple keyword-illustrations, taken out of their context in real planning examples, they cannot
be regarded as an example of a realistic situation, this would be exactly the task of a planning process of the second generation.

. Factual knowledge is the knowledge of what actually happens (quantitative data or empirical, observational data). Gene flow
species by species / region by region / facts about insect resistance in agriculture.

. Deontic Knowledge, the very important knowledge of what ought to be. The knowledge about new crops which enhance
agricultural production / new agricultural techniques to avoid erosion / new biological approaches to fight insect pests etc.

. Explanatory Knowledge explains why things are so or why certain effects will happen. Here already you start to determine the
direction of the solution. The way Bt proteins are acting on specific pest and beneficial insects / what are the main reasons of
unwelcome erosion effects / mechanisms of vertical gene flow / mechanisms of resistance development.

. Instrumental knowledge on how to steer certain processes, on how to achieve certain goals, knowledge which needs to be
balanced against regulation and safety. The way how to build Bt and other genes into crops and how to stabilise them / how to
avoid vertical gene flow / how to avoid unwelcome soil erosion / how to avoid early upcoming pest resistance.

. Conceptual knowledge which would allow avoiding conflicts before they pop up. This is the knowledge about complex situations,
taking into account all previous kinds of knowledge and also weighting them against arguments coming from open ecological
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and societal systems. Concepts about transgenic crops compatible to the ideas of a sustainable agriculture. Lawyers and judges
also may work with this kind of procedural knowledge.
You need to go through an extensive, time consuming process of argumentation, also called objectification, not to be mixed up with an
"objective approach" to the problem. The hopes of this process are:
. to forget less, to raise the right issue
. to look at the planning process as a sequence of events
. to stimulate doubt by raising questions, to avoid short-sighted explicitness
. to control the delegation of judgement: Experts have no absolute power, scientific knowledge is important, but always limited.

There is no such thing as ‘scientific planning’.

. Solving practical problems as to develop sustainable transgenic crops cannot be dealt with by "scientification of planning".
Dealing with wicked problems is always political because of its deontic premises (means that you have to involve knowledge
what ought to be) and because we deal with traditional knowledge. Science only generates factual, instrumental and in the best
case explanatory knowledge.

. The planner (here the manager of an action plan) is not primarily an expert, but a "mid-wife of problem solving”, a teacher more
than a doctor. Moderate optimism and careful, seasoned disrespect, casting doubt is a virtue, not a disadvantage of an action
plan manager.

e  The planning process of wicked problems has to be understood as an argumentative process, it should be seen as a venture (or
even adventure) within a conspiracy framework, where one cannot anticipate all the consequences of plans.

. Systems methods of the second generation are trying to make this deliberation explicit, to support it and to find means in order
to make this process more powerful and to get it under better control for all participants. Methods like the computer based
argument mapping systems of can be helpful (Conklin, 2003).

. It helps making such processes more successful, if they are conducted in the spirit of the Symmetry of Ignorance (Fischer, 2000)
—this is the secret of the active listening which often leads to acceptable outcomes and trust.

This seems to be a rather theoretical approach with lots of restrictive rules, but actually it is on the
contrary an opening for much more freedom in dialogue. Also it is more practical and efficient in
creating results and contrasts with the traditional stakeholder concept where hidden agendas prevail
in often disguised authoritarian structures. Such discursive processes are described in detail
(Ammann, 2004; Ammann & Papazova Ammann, 2004; Rith & Dubberly, 200743, b; Rith et al., 2007;
Rittel, 1984; Rittel & Weber, 1973; Rittel & Webber, 2005; Schmidt et al., 2004). A comprehensive
and voluminous monograph on risk related debate methods has been published by Renn (Renn,
2008), see especially the texts related to risk communication with essays 7 and 8 and chapter 8 on
risk participation with numerous references, but notably lacking completely the papers on the
‘Systems Approach’ of the Churchman/Rittel/Webber school.

In a French paper the origin of negatively connoted words in the debate on GM crops like
‘contamination’, ‘pollution’, ‘Frankenfood’ etc. Moirand (Moirand, 2003), clearly revealing the links
to negative events like BSE, dioxin scandals and of course Tchernobyl etc., thus explaining new
words like ‘mad soya’ and ‘mad colza’ in the media. Moirand concludes that a new type of discourse
is needed, but — as well as Renn (Renn, 2008) — does not refer to the very pragmatic and promising

systems approach of Churchman and Rittel.

There are many more schools promoting discourse and new decision making processes, also in specialized journals, only a few can be
summarized here for space reason: (Beer, 2004; Bonfadelli et al., 2002; Chen, 1975; Chiapello & Fairclough, 2002; Clark, 2000; Fairclough,
2009; Feldman & Lowe, 2008; Galtung & Ruge, 1965; Gaskell et al., 2000; Huang & Newell, 2003; Irwin, 2006; lyengar et al., 2009; Moirand,
2003; Motion & Leitch, 1996; Newman, 2003; Priest et al., 2003; Renn, 2006; Saner, 2007; Schuman & Presser, 1980; Vaughan, 1995; von
Grebmer & Omamo, 2007).

See Patrick Moore’s practical examples of decision making processes solving environmental and sustainability problems in forestry, consult
his own website Green Spirit 66 . These processes need time: Patrick Moore has gone successfully through such processes in the difficult
task of reconciliation between the needs of timber production and environmental constraint, he needed months of debate to come to
reasonable decisions (Moore, 20003, b).

Another good example on how group discourses have good learning effects, has been described by Snyder et al. (Snyder et al., 2008):
Although the U.S. government has assured stakeholders of their safety, the EU continues to be an outspoken opponent. This can largely be
attributed to a lack of trust in the regulatory process, and especially a cynical perspective on the underlying science and institutions that
govern approval. Such disparities were illustrated in 2003 when the United States donated GM maize to aid African countries stricken by

 Green Spirit website of Patrick Moore: http://www.greenspirit.com/index.cfm
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famine. Under purported EU threats, negative propaganda by NGOs and stressing retaliatory trade sanctions, African officials refused the
aid. An examination of this episode contrasts the potential discord between those affected and those who formulate government policy.
Using resources from both sides of the debate, this scenario summarizes the pertinent issues regarding EU's refusal to the import
transgenic crops. A group discussion and debate protocol was developed for facilitating small group and entire class consideration of the
scenario while strengthening student critical thinking skills.

It helps, if you prepare carefully scenarios before people start the process, a method which has been successfully applied to the
reconciliation processes in South Africa after abolishing apartheid by Adam Kahane as one of the principal mediators (Kahane, 2004). He
also followed another wise rule: Should only people participate in such processes who are part of the problem. Another excellent

example of long term discourse is described in many aspects by von Grebmer et al. (von Grebmer & Omamo, 2007):

“By working collectively the process will be more open, transparent, inclusive and accountable, and sensitive to the
normative dimensions of the issues critical to the participants. The themes and processes outlined in this article set the stage
for the discussions, internally and between countries, that will shape the policies of agricultural biotechnology in the region.
If the dialogue can frame the discussion and be enriched by the information generated from actions taken, it can sustain the
interest and commitment of the stakeholders, and more successfully direct biotechnology toward reducing hunger and
poverty in the region.”

Conclusions: only a multifaceted dialogue over a considerable time span will lead to success. The
internet scene is developing fast and new communication software tools are available now, so
careful scrutiny for such a network of networks need to be done first, and the big players like Google
and competing networks should be consulted as well.

Personal experience in dialogue with many networkers reveals that sometimes important networks
are only known in specific clusters, these lacunas should be closed for many reasons — see chapter
1.3. Knowledge exchange, jumping over national fences and coordination will be a follow-up effect,
without even declaring it to be the goal of such activity. As for now, this is just an idea and needs to
be discussed with internet and website specialists. After all, the leading webmasters and
coordinators agree, that it is time to enhance collaboration through better communication.

ASK-FORCE can contribute to this process in making sure, that professional peer reviewed risk
assessment papers are fed into the dialogue processes and in ideally fed into a life decision making
process with relevant participants.
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