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ABSTRACT

Whilst the adoption of commercial transgenic plant agriculture continues to spread
globally, it is not necessarily indicative of universal support, and would appear to belie
the inherent existential tensions and conflicting rights between transgenic, organic, and
conventional plant agricultural systems. These tensions are typically vented via the
inevitable adventitious presence of transgenes in non-transgenic crops, and the
competing, and often conflicting scientific and acrimonious claims and counter-claims
on the merits and proprieties of transgenic plant agriculture for the environment and
public health. Nevertheless, the virtual irreversibility of transgenic plant agriculture,
the exigencies of feeding the growing world population amidst continuing global food
security scares, and the continuing dependency of livestock farming on transgenic plant
feedstuff, especially in Europe, underscore the imperatives for mutual co-existence of
all three forms of plant agricultural systems. Drawing on the socio-legal theory that
risks and responsibility are correlatives, it is argued in the thesis that our “technological
society” is also a “risk society”, and as it is for comparable “technologies of risk” in
the post-industrial era, the regulatory framework for the co-existence of transgenic and
non-transgenic plant agriculture, must of necessity, invoke corresponding responsibility
in law for any consequential economic loss and damage to the environment and public
health, in order balance and moderate the conflicting rights in the coexistence paradigm
for transgenic and non-transgenic plant agriculture. Whilst drawing on relevant and
analogous case law and legislations from the United Kingdom, the European Union and
North America, the thesis defines the boundaries of inherent risks, responsibility and
rights in the current coexistence paradigm for transgenic and non-transgenic plant
agriculture, and proposes a modality for an effective sui generis compensation regime,
as an integral part of the broader coexistence policy, on the grounds that such a regime
could moderate conflicting rights, increase public acceptance, and build public
confidence in transgenic plant technology, rather than hinder its continuing global
growth and promise.
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SUMMARY

Whilst the adoption of commercial transgenic plant agriculture continues to spread
globally, it is not necessarily indicative of universal support, and would appear to belie
the inherent existential tensions and conflicting rights between transgenic, organic, and
conventional plant agricultural systems. These tensions are typically vented via the
inevitable adventitious presence of transgenes in non-transgenic crops, and the
competing, and often conflicting scientific and acrimonious claims and counter-claims
on the merits and proprieties of transgenic plant agriculture for the environment and
public health. Nevertheless, the virtual irreversibility of transgenic plant agriculture,
the exigencies of feeding the growing world population amidst continuing global food
security scares, and the continuing dependency of livestock farming on transgenic plant
feedstuff, especially in Europe, underscore the imperatives for mutual co-existence of
all three forms of plant agricultural systems. Drawing on the socio-legal theory that
risks and responsibility are correlatives, it is argued in the thesis that our “technological
society” is also a “risk society”, and as it is for comparable “technologies of risk” in
the post-industrial era, the regulatory framework for the co-existence of transgenic and
non-transgenic plant agriculture, must of necessity, invoke corresponding responsibility
in law for any consequential economic loss and damage to the environment and public
health, in order balance and moderate the conflicting rights in the coexistence paradigm
for transgenic and non-transgenic plant agriculture. Whilst drawing on relevant and
analogous case law and legislations from the United Kingdom, the European Union and
North America, the thesis defines the boundaries of inherent risks, responsibility and
rights in the current coexistence paradigm for transgenic and non-transgenic plant
agriculture, and proposes a modality for an effective sui generis compensation regime,
as an integral part of the broader coexistence policy, on the grounds that such a regime
could moderate conflicting rights, increase public acceptance, and build public
confidence in transgenic plant technology, rather than hinder its continuing global
growth and promise.
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Chapter One

Introduction: Problem Definition and Literature Review

1.1.0. Introduction.
In 2014, commercial transgenic crops were cultivated on 181.5 million hectares in twenty-eight
countries across six continents, a dramatic hundred-fold increase since their 1996 commercial
debut in North America.! However, the ostensible spiralling global growth figures belie the
inherent existential tensions between transgenic, organic and conventional plant agricultural
systems.? The tensions are typically vented via the inevitable adventitious presence of
transgenes in non-transgenic crops, and the competing, and often conflicting scientific and
acrimonious claims and counter-claims on the merits and proprieties of transgenic plant
organisms for the environment and public health.®

Even so, whilst the spiralling global transgenic crops growth arguably underscores its virtual
irreversibility,* the continuing opposition in some quarters, especially in Europe,® underlines
the imperatives for comprehensive coexistence policy regime comprising effective, pragmatic
and workable liability and redress measures, which the thesis argues could simultaneously

incentivise compliance with coexistence rules, help rein in or stem possible damage in the

! See Clive James, Global Status of Commercialized Biotech/GM Crops. (New York: ISAAA Brief No: 49), at
http://www.isaaa.org/resources/publicatons/pocketk/16/ (accessed on 14 May 2015).

2 See Miguel A. Alttieri, “Genetically Engineered Crops: Separating the Myths from Reality”, Bulletin of Science,
Technology & Society, Volume 21, No. 2 (April 2001), at 130-140.

3 See Shantharam, S., Sullia, S. B. & Shivakumara Swamy, G. “Peer Review Contestations in the Era of
Transgenic Crops”, Current Science, Volume 95, Number 2, (25 July 2008), at 168; Emily Waltz, “GM Crops:
Battlefield: Papers suggesting that biotech crops might harm the environment attract a hail of abuse from other
scientists,” Nature, Volume 461, Number 7260, (3 September 2009), at 27; Thomas Bernauer, Genes, Trade, and
Regulation: The Seeds of Conflict in Food Biotechnology, (Princeton and Oxford: Princeton University Press,
2003), at 5-6.

4 The possibility that transgenic plant organisms may be irreversible following deliberate release into the
environment was indeed anticipated by Recital 4, of the preamble to Directive 2001/18/EC of the European
Parliament and of the Council of 12 March 2001 on deliberate release into the environment of genetically modified
organisms. The said Recital 4 provides that provides inter alia that the effects of releasing transgenic plant
organisms into the environment “may be irreversible.”

5 See Robert Lee, “GM Resistant Europe and the WTO Panel Dispute on Biotech Products,” in Jennifer Gunning
and Soren Holm, (editors), Ethics, Law and Society: Volume 1, (Aldershot: Ashgate Publishing, 2005), at 131-
140; Stefaan Blancke, et al., “Fatal Attraction: The Intuitive Appeal of GMO Opposition,” Trends in Plant
Science, (April 2015), at 1-5. D0i:10.1016/j.tplants.2015.03.011.
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coexistence paradigm, and act as a regulatory instrument for boosting public confidence in
transgenic plant technology, rather than a punitive regulatory restraint on its promise. Thus, an
effective and coherent compensation regime could be a positive force for mutual coexistence
of transgenic and non-transgenic plant organisms. This indeed, is the primary objective of the
United Nations-sponsored Cartagena Protocol on Biosafety of 2000.°

Therefore, drawing on the socio-legal theory that risk and responsibility are correlatives in
law,” it is hypothesised in the thesis that the inevitability of adventitious presence
of transgenes in non-transgenic plant agricultural products with concomitant economic loss,®
and the continuing scientific uncertainties, claims and counter-claims on the proprieties of
transgenic plant technology for the environment and public health,® have in concert, invoked a
level of risk for which there should be a corresponding and commensurate legal responsibility,
in the same way that the society routinely demands legal responsibility for technologies of
comparable risks in the post-industrial “risk society.”? Responsibility, in this context, connotes
obligation, accountability, or liability in the juridical or legal sense.!! It is therefore proposed
in the thesis that legal responsibility for economic, environmental, and public health risks posed
by the advent of transgenic plant technology could only be measured by adequate, practical,
enforceable and effective compensation regime, which structures and operational modalities

are discussed and analysed in Chapter Seven of the thesis.

6 See Cartagena Protocol on Biosafety to the Convention on Biological Diversity: Texts and Annexes, (Montreal:
2000), at 1.

" See Anthony Giddens, “Risk and Responsibility,” The Modern Law Review, Volume 62, No. 1, (January 1999),
at 1-10; Ulrich Beck, Ecological Politics in an Age of Risk, (Oxford: Blackwell Publishers, 1995), at 58-69;
Christopher H. Schroeder, “Corrective Justice: Liability for Risks and Tort Law,” University of California Law
Review, Volume 38, (1990), at 143-146.

8 See David Lee and Ellen Natesan, “Evaluating genetic containment strategies for transgenic plants,” TRENDS
in Biotechnology, Volume 24, Number 3, (March 2006), at 109-114; Miguel A. Altieri, “The Myth of Coexistence:
Why Transgenic Crops Are Not Compatible with Agro-ecologically Based Systems of Protection,” Bulletin of
Science, Technology & Society, Volume 25, Number 4, (August 2005), at 361-371.

% See Thomas Bernauer, Genes, Trade, and Regulation: The Seeds of Conflict in Food Biotechnology, supra, note
3, at 5-6.

10 See Ulrich Beck, Risk Society: Towards a New Modernity, (London: Sage Publications, 1992), at 51-84.

11 See Anthony Giddens, “Risk and Responsibility,” Modern Law Review, supra, note 7, at 8.
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Moreover, despite scientific uncertainties surrounding the safety science of transgenic plant
technology for public health and the environment, the fundamentals of the coexistence
paradigm transcend mere safety issues and pose critical questions regarding freedom of choice
for farmers, and consumers as well as possible economic loss for non-transgenic plant farmers
who could be barred from their primary organic and conventional crops and seeds markets, due
to adventitious presence of transgenic organisms in their harvest that is in excess of the 0.9 per
cent labelling threshold within the European Union.'? Therefore, an effective compensation
regime could at once help guarantee the choice of farmers and consumers, by incentivising
compliance with coexistence rules, keeping transgenic organisms in non-transgenic crops
below the 0.9 per cent labelling threshold,'®* and ensuring appropriate damages for
consequential economic loss for non-transgenic crops farmers.

However, whilst authorities in Europe and North America are rightly preoccupied with
transgenic plants’ risk assessment and risk management measures,'* the parameters of
concomitant legal “responsibility” and civil liability for possible economic loss or damage to
public health and the environment are not clearly defined or delineated in the current national
and transnational coexistence policy arrangements. This regulatory deficit is well exemplified
by the disparate and ill-fitting civil liability and redress regimes in domestic laws, such as that
of the United Kingdom,® and the virtual absence of a coherent, harmonised and pragmatic civil
liability and redress regime in the only international treaty on the subject, which was drawn up

in 2010 in Nagoya Japan, pursuant to the provisions of United Nations Cartagena Protocol on

12 See Articles 12(2) and 24(2) of Regulation (EC) No. 1829/2003 of the European Parliament and of the Council
of 22 September 2003 on genetically modified food and feed, Official Journal of the European Union, (18.10.2003
L268/1).

1B 4.

14 For instance, the European Food Safety Authority that is tasked with risk assessment oversight over transgenic
plant products routinely publishes scientific opinions on risk assessments. See for example, European Safety
Authority, Scientific Opinion on application (EFSA-GMO-DE-2011-95) for placing on the market of genetically
modified maize 5307 for food and feed uses, import and processing under Regulation (RC) No 1829/2003 from
Syngenta Crop Protection AG, European Food Safety Authority Journal, Volume 13, No. 5 (2015), at 1-29.

15 See Christopher Rodgers, “DEFRA’s Coexistence Proposals for GM Crops: A Recipe for Confrontation?”
Environmental Law Review, Volume 10 (2008), at 1-8.
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Biosafety following several years of negotiations.'® It is hypothesised in the thesis that this
national and international policy failure is due in part to the “substantial equivalence”
doctrine,” which is anathema to the very concept of compensation, because it would be
unreasonable to expect economic, environmental or public health damage from adventitious
admixture of products of essentially similar or equivalent genetic properties, and because a
proactive compensation regime could give the impression that transgenic plant technology is
inherently unsafe. This is exemplified by the initial opposition to enforceable compensation
regimes by the biotechnology industry, during the six year-long negotiations for appropriate
liability and redress measures for damage caused by living modified organisms under the
provisions of Cartagena Protocol on Biosafety Protocol.8

As a necessary backgrounder to the nature and uncertainties of risks posed by transgenic
plant technology in the coexistence paradigm, the literature review chapter highlights the
conflicting scientific claims and counter-claims on the propriety of transgenic plant technology
in relative detail, the inherent dilemmas posed by the scientific uncertainties dogging
economic, environmental and public health ramifications of transgenic plant agriculture and
food products,’® and the concomitant legal implications for consumers, transgenic crops

farmers, non-transgenic crops farmers and transgenic seeds firms. The chapter also reviews the

16 See Article 12 of the Nagoya-Kuala Lumpur Supplementary Protocol on Liability and Redress to the Cartagena
Protocol on Biosafety, available at (accessed on 14 May 2015);
Gurdial Singh Nijar, “The Nagoya-Kuala Lumpur Supplementary Protocol on Liability and Redress to the
Cartagena Protocol on Biosafety: An Analysis and Implementation Challenges”, International Environmental
Agreements: Policy, Law and Economics, VVolume 13, Issue 3, (September 2013), at 271-290.

17 The FDA substantial equivalence policy operates on the presumption that transgenic plant agricultural products
are generally recognized as safe (GRAS), and are no different from conventional agricultural products. See the
FDA Statement of Policy: Foods Derived from New Plants Varieties, Federal Register, Volume 57, of (29 May
1992), at 22,984.

18 See Gurdial Singh Nijar, "The Nagoya-Kuala Lumpur Supplementary Protocol on Liability and Redress to
Cartagena Protocol on Biosafety: An Analysis and Implementation Challenges," International Environmental
Agreements: Policy, Law and Economic, Volume 13, Issue 3, (September, 2013), at 279.

19 See Thomas Bernauer, Genes, Trade, and Regulation: The Seeds of Conflict in Food Biotechnology, supra, note
3, at 5-6 (noting that the benefits and commerecial risks of transgenic agriculture for public health and environment
remained open and contested). See also Mathilde Bourier, “Applying Safety Science to Genetically Modified
Agriculture,” in Michael Baram and Mathilde Bourier, (editors), Governing Risk in GM Agriculture, (Cambridge:
Cambridge University Press, 2011), at 236.
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literature on the highly contested conceptual and technical meanings of transgenic plant
organisms, and the equally contested official characterisations of transgenic plant agricultural
products, such as "genetically modified organisms" (GMOs),2° and the “substantial
equivalence” policy of the United States Food and Drug Administration,?* which is partly
supported by the European Commission’s coexistence policy.??

The analysis of the literature on the contested and disputed scientific claims and contested
concepts is meant to highlight absence of unanimity of scientific opinions on the safety science
of transgenic plant technology, and provide a justificatory ground for the thesis’ central
narrative and key hypothesis that the safety science of transgenic plant technology is so mired
in scientific uncertainties, claims and counter-claims, and the nature of associated risks are so
unsettled as to make transgenic plant technology a contested technology in our post-industrial
“risk society”.?> Consequently, transgenic plant technology's risks should be matched by
concomitant legal responsibility and commensurate civil liability and redress regimes, which
could simultaneously incentivise compliance with coexistence rules, inspire consumers’
confidence in the technology, and guarantee the choice of consumers and farmers in the
coexistence paradigm.

Significantly, a transnational perspective and review of the literature on the current
regulatory framework is imperative because some of the fundamental and defining terms of
coexistence policies, are transcendental of national policies and boundaries, and include the

‘substantial equivalence’ doctrine, which originated in the United States,* and the

20 See Ronald J. Herring, "Epistemic Brokerage in the Bio-property Narrative: Contributions to Explaining
Opposition to Transgenic Technologies in Agriculture,”" New Biotechnology, Volume 27, Number 5, (November
2010), at 614-622.

21 See the FDA Statement of Policy: Foods Derived from New Plants Varieties, Federal Register, Volume 57, of
(29 May 1992), at 22,984.

22 See Chapter Two of the thesis a for detailed analysis of comparative interpretation of substantial equivalence
doctrine in the United States, the European Union and the United Kingdom..

23 See Ulrich Beck, Risk Society: Towards a New Modernity, supra, note 7, at 51-84.

2 See Les Levidow, Joseph Murphy, and Susan Carr, “Recasting “Substantial Equivalence”: Transatlantic
Governance of GM Food,” Science, Technology & Human Values, Volume 32, Number 1, (January 2007), at 35.
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“precautionary principle”, which originated in Germany in the 1970s,%° and was an integral
part of the United Nations Cartagena Protocol on Biosafety of 2000.2° Furthermore, the
European Communities Biotech Products Case, which overruled and branded as a trade barrier,
the European Commission’s moratorium on the importation and approval of new transgenic
plant organisms and associated products,?’” underscores the transnational reach of the current
regulatory framework for coexistence governance, and the necessity for a comparative review
of relevant transnational literature on coexistence, concomitant risks, and associated
compensation regimes.

Also, given the propensity for, and the inevitability of adventitious flow of genes from
transgenic plant organisms across national and international borders,?® and the cultivation of
transgenic plant crops across six continents,?® with concomitant prospects for trans-border
litigation for possible economic, environmental and public health damage, it would seem
justified to conduct a holistic review of relevant literature on transnational regulatory
framework on coexistence policy, and the role of effective and pragmatic compensation regime
on transgenic plant technology governance in mitigating possible damage, and fostering public
acceptance and confidence in transgenic plant technology.

Furthermore, within the context of the broader transnational coexistence policy framework,

the introductory chapter reviews the literature on key concepts, and highlights research

% See Jenny Steel, Risks and Legal Theory, (Oxford: Hart Publishing, 2004), at 196-197.

% See Article 1 Cartagena Protocol on Biosafety to the Convention on Biological Diversity, (Montreal, 2000),
available at (accessed on 14 May 2015).

27 See Doc. WT/DS291/1, European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by the United States, 20 May, 2003; Doc. WT/DS292/1, European
Communities — Measures Affecting the Approval and Marketing of Biotech Products Request for Consultations
by Canada, 20 May, 2003; European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by Argentina, 20 May, 2003.

28 See Carol Mallory-Smith and Maria Zapiola, “Gene Flow from Glyphosate-Resistant Crops,” Pest Management
Science, Volume 64, (2008), at 428-440; Miguel A. Altieri, “The Myth of Coexistence: Why Transgenic Crops
Are Not Compatible With Agro-ecologically Based Systems of Production,” Bulletin of Science, Technology &
Society, Volume 25, Number 4, (August 2005), at 363-365; Elena Angulo and Ben Gilna, "When Biotech Crosses
Borders," Nature Biotechnology, Volume 26, Number 3, (March 2008), at 277-282.

29 See Clive James, Global Status of Commercialized Biotech/GM Crops. Supra, note 1.
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problems, research hypotheses, research objectives, research methodology, and research

background, and sets out the general outline and synopsis for the thesis’ chapters.

1.1.1. Relevance of Definitional Overview of Transgenic Organisms to the Thesis.

The following section on the definitional and conceptual nature of transgenic plant organisms
IS necessary in order to highlight the key differences between transgenic plant agriculture and
crops and conventional and organic plant agriculture and crops. This distinction is particularly
important as a crucial rebuttal to the ‘substantial equivalence’ policy narrative, which posits
that transgenic plant foods are substantially equivalent to conventional and organic plant
foods.®® As previously noted in the introductory section 1.1.0 above, one of the thesis' two
hypotheses is predicated on the effects of the substantial equivalence doctrine on current
compensation regime, and this is fully analysed in section 1.1.9 of the thesis. Therefore, the
following analysis on the conceptual and contested nature of transgenic plant organisms is
relevant both as a preliminary rebuttal to the substantial equivalence policy narrative, and as
an exemplar of the contestations, claims and counter-claims on the safety science and
proprieties of transgenic plant technology for the environment and public health, which the
thesis offers as evidence of risks, and as a basis for the thesis' second hypothesis in section
1.1.9 of the thesis, to the effect that risks and responsibility are correlatives in law, and that
transgenic plant risks must, of necessity, be matched by commensurate and enforceable legal

responsibility.

1.1.2. Definitional and Conceptual Overview of Transgenic Plant Organisms.

30 See the FDA Statement of Policy: Foods Derived from New Plants Varieties, Federal Register, supra, note 18,
at 22,984; Bruce M. Chassy, "Food Safety Risks and Consumer Health," New Biotechnology, Volume 27 Number
5, (November 2010), at 541.



A genetically modified organism is defined by Article 2(2) of the European Community
Deliberate Release Directive 2001/18/EC as: “an organism, with the exception of human
beings, in which the genetic material has been altered in a way that does not occur naturally by
mating and/or natural recombination.”*! Technically, genetic engineering technique for intra
and trans-species genes transfer is broadly defined as “a technique of altering an organism’s
genotype by inserting genes from another organism into its DNA.”3? The resultant product is
known technically as transgenic organism,* or in general parlance, as genetically modified
organisms or (GMOs).3*

Perhaps, the most ground-breaking twentieth century scientific innovation in the field of
biology, with the most profound implications for medical and agricultural technologies, is the
ability of scientists to selectively move genes from one species or organism into another species
or organism, and across natural boundaries or structural barriers that separate, define, and
distinguish species or organisms.® The procedure or technique of moving, recombining, or
shuffling of genes from one organism into another organism, is typically undertaken to confer
a desirable trait from one organism into another organism, with the recipient organism being

able to manifest the desirable traits via the chemical produced by the transferred novel genes.®

31 See Article 2(2) of the European Community Deliberate Release Directive 2001/18/EC, of the European
Parliament and of the Council, of 12 March 2001, on the deliberate release into the environment, of genetically
modified organisms (as amended), Official Journal of the European Union, L 106 17.4.2001).

32 See Chris Prescott, Oxford Science Study Dictionary, (Oxford: Oxford University Press, 1999), at 101.

33 See Ronald J. Herring, “Epistemic Brokerage in the Bio-property Narrative: Contributions to Explaining
Opposition to Transgenic Technologies in Agriculture,” New Biotechnology, supra, note 19, at 614-622.

34 See Article 2(2) of the European Community Deliberate Release Directive 2001/18/EC, supra, note 30.

% See Mark L. Winston, Travels in the Genetically Modified Zone, (Cambridge, Massachusetts: Harvard
University Press, 2002), at 1; Jack Ralph Kloppenburg JR, First The Seed: The Political Economy of Plant
Biotechnology, Second Edition, (Madison, Wisconsin: University of Wisconsin Press, 2004), at 2-4.

%1d, at 2.



In the context of transgenic plant agriculture, desirable traits range from delayed fruit
ripening,®’ drought tolerance,®® pest resistance,® yield enhancement,®® to crop nutrition
enhancement properties.*! The resultant products is exemplified by the StarLink transgenic
corn produced by Aventis CropScience Corporation, which was a progeny of the marriage of
genes between Bacillus thuringiensis bacterium (a micro-organism), and corn (a plant
organism).*? Bacillus thuringiensis is naturally imbued with insecticide properties, and is
routinely used to eliminate unwanted insects in plant agriculture, forests, and urban areas.*

Scientists at Aventis CropScience Corporation had inserted Cry9C pesticidal proteins from
Bacillus thuringiensis bacteria into the corn genome. The resultant StarLink corn product was
imbued with natural immunity and defences against its traditional insect foes, such as the
European corn borer and corn earthworm, thus obviating the use of chemical pesticide.** The
StarLink corn was also encoded with insulin precursor (Trypsin), a pharmaceutical property

designed to combat diarrhoea in piglets.*® Thus, the StarLink corn was effectively fortified with

37 See Sheldon Krimsky and Nora K. Murphy, “Biotechnology at the Dinner Table: FDA’s Oversight of
Transgenic Food,” The Annals of the American Academy of Political and Social Sciences, Volume 584, Issue 1,
(November 2002), at 81

38 See Jeff Tollefson, “Drought-tolerant maize gets US debut: Seed Companies Race to Tap Multibillion Dollar
Market,” Nature (11 January 2011), doi:10.1038/469144a; Eleonora Cominelli and Chiara Tonelli, "Transgenic
Crops Coping with Water Scarcity,”" New Biotechnology, Volume 27, Number 5, (November 2010), at 473-477.
39 See Jikun Huang, Ruifa Hu, Scott Rozelle and Carl Pray, “Insect-Resistant GM Rice in Farmers’ Fields:
Assessing Productivity and Health Effects in China,” Science, Volume 308, (29 April 2005), at 688-690; Robert
Paarlberg, Starved for Science: How Biotechnology is Being Kept Out of Africa, (Harvard: Harvard University
Press, 2009), at 149-177; Taiwo A Oriola, “Consumer Dilemmas: The Right to Know, Safety, Ethics, and Policy
of Genetically Modified Food,” Singapore Journal of Legal Studies, (December 2002), at 516.

40 See Guanming Shi, Jean Paul Chavas and Joseph Lauer, "Commercialized Transgenic Traits: Maize
Productivity and Yield Risk," Nature Biotechnology, Volume 31 Number 2, (February 2013), 111-114.

41 Matin Quaim, "Benefits of Genetically Modified Crops for the Poor: Household Income, Nutrition, and Health,"
New Biotechnology, Volume 27, Number 5, (November 2010), at 552-557.

42 The Aventis CropScience StarLink corn was approved by the United States Environmental Protection Agency
on 22 May, 1998. See The Federal Register, Volume 63, 28252, (22 May, 1998). See also Michael R. Taylor and
Jody S. Tick, The StarLink Case: Issues for the Future, A report commissioned by the Pew Initiative on Food and
Biotechnology, (October 2001), available at www.pweagbiotech.org at 1.

43 See Carrie Swadener, “Bacillus Thuringiensis (BT),” Journal of Pesticide Reform, Volume 14, No. 3 (Fall
1994), at 13-20.

44 See Madhuri Kota, Henry Daniel, Sam Varma, Stephen F. Garczynski, Fred Gould, and William J. Major, "Over
expression of the Bacillus thuringiensis (Bt) Cry2Aa2 protein in Chloroplasts confers resistance to plants against
susceptible and Bt-resistant insects," Proceedings of National Academy of Science, Volume 96, (March 1999), at
1840-1845.

% See Bill Hord, “The Road Back: Prodigene and Other Biotech Companies Are Moving Ahead in an
Environment of Increasing Fear of Crop Contamination,” Omaha World Herald, (19 January 2003), at 1.
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bacteria and pharmaceutical properties by the mixing-up of genes between totally unrelated
plant and microorganisms’ species, a feat characterised by Jack Kloppenburg as “breaching the
wall of speciation”,*® which is patently impossible for conventional plant breeders to

accomplish, as the following section of the thesis will demonstrate.

1.1.3. A History of Transgenic Plant Agriculture and Modern Biotechnology.
Genetic engineering technique is a subset of modern biotechnology, which is defined by the
Cartagena Protocol on Biosafety as the application of "(a) In vitro nucleic acid techniques,
including recombinant deoxyribonucleic acid (DNA) and direct injection of nucleic acid into
cells or (b) Fusion of cells beyond the taxonomic family, that overcome natural physiological
reproductive or recombination barriers and that are not techniques used in traditional breeding
and selection."*” Similarly, a 1984 definition by the United States Congressional Office of
Technology Assessment defines modern biotechnology as: ‘any technique that uses living
organisms (or part of organisms) to make or modify products, to improve plants or animals, or
to develop micro-organisms for specific uses’.*®

Historically, modern biotechnology, as opposed to traditional biotechnology,*® dates from

the mid-1970s, and involves the use of cutting-edge genetic engineering techniques® in

46 See Jack Ralph Kloppenburg, JR, First The Seed: The Political Economy of Plant Biotechnology, supra, note

34, at 2-4.

47 See Article 3(i) of the 2000 Cartagena Protocol on Biosafety, made pursuant to Article 19, paragraphs 3 and 4,

and Articles 8(g) and 17 of the 1992 Rio Convention on Biological Diversity, available at
(accessed on 14 May 2015).

48 See OTA, Commercail Biotechnology: An International Analysis, (Washington, D. C.: U.S. Congress, Office

of Technology Assessment, OTA-BA-218, January 1984), at 503.

9 Traditional biotechnology comprises centuries’ old practices of plant and animal domestication, selection,

breeding, and the use of microorganisms in the production of beer, wine, bread, yogurt, and cheese. See Michael

J. Reiss and Roger Straughan, Improving Nature? The Science and Ethics of Genetic Engineering, supra, note 27,

at 2-5. Jack R. Kloppenburg, First The Seed: The Political Economy of Plant Biotechnology supra note 32, at 46;

Cary Fowler, Unnatural Selection: Technology, Politics, and Plant Evolution (Amsterdam: Gordon and Breach,

1994), at 3.

%0 See Michael J Reiss and Roger Straughan, Improving Nature? The Science and Ethics of Genetic Engineering,

supra, note 3, at 1-2.
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shuffling or transferring of genes between plant and animal species, with the aim of passing on
certain desirable hereditary traits to the host plants or animals.>!

The technique of genetic engineering or modern biotechnology was first successfully
pioneered in 1973, when Stanley Cohen of Stanford University and Herbert Boyer of the
University of California, San Francisco, successfully used restriction enzymes,>? to transfer a
DNA sequence from one organism into bacteria plasmid DNA, and then used the properties of
the plasmid to insert the gene into an Escherichia coli bacterium, where the transferred gene
was successfully expressed. ° The feat earned the duo a United States patent in 1980, and
precipitated a genetic engineering revolution and gold rush, as industry and university
laboratories around the world became embroiled in the highly competitive and lucrative
commercial race to discover and shuffle useful and desirable hereditable genetic information
between higher and lower organisms into microbes and vice versa.>

The genetic engineering technique pioneered by Cohen and Boyer was first used
commercially in the field of medicine in 1982, when the United States Food and Drug
Administration gave approval for the use of human insulin, which was produced using a

genetically modified bacterium.> This was swiftly followed by genetically engineered animals

51 See Stephen Nottingham; Eat Your Genes, How Genetically Modified Food Is Entering Our Diet, 2" updated
edition, (London, Zed Books Ltd., 2003) at 10-26.

52 Restriction enzymes are culled from bacteria, and are used by bacteria as natural defence mechanism against
invading viruses. Scientists employ restriction enzymes as “molecular scissors” to cut out DNA strands with
accuracy and precision. See George Wei, An Introduction to Genetic Engineering, Life Sciences and the Law,
(Singapore: Singapore University Press, 2002), at 28.

53 See Jack R. Kloppenburg, First The Seed: The Political Economy of Plant Biotechnology supra, note 34, at
193-194.

S d.

%5 See Robert Paarlberg, Starved for Science: How Biotechnology is Being Kept Out of Africa, supra, note 38, at
10-11.
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such as Dolly the sheep,®® and genetically engineered agricultural crops, such as Bt. maize,
soybean, and canola.®’

Whilst it is clear from the foregoing that transgenic plant agriculture as a product of modern
biotechnology is a relatively recent phenomenon and very distinct from conventional or
traditional plant agricultural system that has evolved for centuries, the question on whether the
products of the two distinctive form of plant agricultural systems are substantially equivalent
is a recurring theme of the thesis and central to the debate on the nature of regulation, if any,
for transgenic plant technology since its commercial debut in the United States in 1996.8 The
central argument of the thesis as canvassed in section 1.1.9 below and in chapter two, is that
products of transgenic plant technology are sufficiently genetically distinct from that of
conventional plant agriculture, to merit appropriate liability and redress regime that reflect

current uncertainties on its safety science and the nature of its inherent risks.

1.1.4. Conventional and Genetic Engineering Plant Breeding Techniques.

Notably, unlike genetic engineering techniques, conventional plant breeding techniques are
known as ‘cross-breeding’, and are typically accomplished by the transfer of pollens of one
plant to the female organ of another plant. Approximately 40 per cent of the genetic material
in the resulting hybrid plant or crop is typically reorganised. However, conventional plant
breeding is a ‘hit-and-miss’, unpredictable and a relatively inefficient technique that could only

be accomplished between related species.>®

%6 Dolly the sheep was a domestic sheep, and the first mammal to be cloned from an adult somatic cell, using the
genetic engineering technique of nuclear transfer. See Wilmut I, Schnieke AE, McWhir J, Kind AJ, Campbell KH
"Viable offspring derived from fetal and adult mammalian cells", Nature, Volume 385, Issue 6619, (1997) at
810-813.

57 See Robert Paarlberg, Starved for Science: How Biotechnology is Being Kept Out of Africa, supra, note 31, at
11. See also Jack Ralph Kloppenburg Jr., First the Seed: The Political Economy of Plant Biotechnology, supra,
note 34, at 296.

%8 See generally section 1.1.9 in chapter one, and chapter two of the thesis for the analysis of the substantial
equivalence doctrine and its impacts on the regulatory and policy framework for transgenic plant technology.

% See Norman E. Borlaug, “Contributions of Conventional Plant Breeding to Food Production.” Science, Volume
219, Number 4585 (11 February 1983), at 689-693; Muhammad Ashraf and Nudrat Aisha Akram, “Improving
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According to Jack Kloppenburg, the use of recombinant DNA technology for plant breeding
IS superior to conventional plant breeding techniques, and is tantamount to “outdoing
evolution.”®® This superiority is two-dimensional. First, genetic engineering operates at the
cellular and molecular levels.®* Second, unlike conventional plant breeding technique, which
relies on sexual templates for genetic materials transfer, genetic engineering technique
dispenses with sexual reproduction and allows for the transfer of genes between totally
unrelated organisms.%?

Therefore, to the extent that genetic engineering techniques allows for the incorporation of
genes from totally unrelated species such as bacteria and other micro-organisms into the plant
genome, (as exemplified by the StarLink corn), transgenic plants and conventionally bred
plants are genetically distinct with different genetic blueprints, and their resulting food products
cannot be regarded as substantially equivalent as such, a point that is well canvassed in chapter
two of the thesis as a rebuttal to the substantial equivalence policy narrative, and the
imperatives for effective and coherent liability and redress regimes that duly reflect the nature

of risks posed by transgenic plant technology.

1.1.5. Genetically Modified Organisms (GMOs) or Transgenic Plant Organisms?
It is not only the safety science of transgenic plant technology that is contested.® Scientists and
scholars do routinely quibble over “genetically modified organisms” or “GMOs” semantics,

which is the official name for products of plant biotechnology under the European Community

Salinity Tolerance of Plants through Conventional Breeding and Genetic Engineering: An Analytical
Comparison,” Biotechnological Advances, Volume 27, (2009), at 744-752.

80 See Jack Ralph Kloppenburg, JR, First The Seed: The Political Economy of Plant Biotechnology, supra, note
34, at 2-4.

61 1d, at 3.

62 1d.

83 See section 1.1.7 of the thesis below.

13



laws,% and similar international official documents such as the Food and Agriculture
Organization of the United Nations.%

However, the term “genetically modified organisms” or “GMOs” has been criticised as a
political construct, and a variant of the strategic, systematic, subjective, and hostile framing of
transgenic plant agriculture by oppositional “epistemic brokers” or “intermediaries of
knowledge”, who are bent on undermining the adoption of transgenic plant agriculture, and
stifling its concomitant promise and potential contributions to human development.®® For
instance, while affirming preference for the term: “transgenic organisms” due to its supposedly
neutral and apolitical connotations,®” Ronald J. Herring criticised what he described as
negative, inflammatory or discriminatory political connotations and undertones inherent in the
use of the term: “genetically modified organisms” or “GMOs” for transgenic plant agriculture
and products:

The ‘GMO’ is political shorthand for any agricultural product involving recombinant
DNA (rDNA) techniques; its success as a cognitive frame is such that even proponents
of genetic engineering in agriculture accept this political terminology. The frame does
not apply to rDNA techniques in pharmaceuticals, medicine or industry where
transgenics have been globally accepted.%®
Ronald J. Herring further argued that the framing of agricultural products of recombinant DNA
technology as GMOs lacked "biological coherence”, and that it was necessary to deconstruct
the framing in order to confront the misconceptions that continued to constrain the use of

transgenic plant technology for addressing pressing global food security challenges.®® Herring's

argument is valid to the extent that pharmaceutical and medicinal products that are by-products

b4 See Article 2(2) of the European Community Deliberate Release Directive 2001/18/EC, of the European

Parliament and of the Council, of 12 March 2001, on the deliberate release into the environment, of genetically

modified organisms, supra, note 28.

% See Food and Agriculture Organization, “Weighing the GMO Arguments,” FAONEWSROOM, at
(accessed on 14 May 2015).

% See Ronald J. Herring, “Epistemic Brokerage in the Bio-property Narrative: Contributions to Explaining

Opposition to Transgenic Technologies in Agriculture, New Biotechnology, supra, note 19, at 614-615.

671d, at 614-615.

8 1d, at 614-615.

8 See Ronald J. Herring, "Opposition to Transgenic Technologies: Ideology, Interests and Collective Action

Frames," Nature, Volume 9, (June 2008), at 458-462.

14


http://www.fao.org/english/newsroom/focus/2003/gmo8.htm

of recombinant DNA techniques are neither branded as GMOs as such, nor is their safety
science subject to the same level of unrelenting scrutiny as transgenic plant agricultural
products.

However, unlike transgenic plant technological products, pharmaceutical and medicinal
products are subject to comparatively more rigorous clinical trials on animals and human
subjects, both at the pre and post market debut phases that averages 12 to 15 years.’® Moreover,
whilst pharmaceutical and medicinal products are subject to control and are often administered
by prescriptions with strict dosage rules for specific ailments afflicting a small percentage of
the population at any point in time,”* transgenic plant foods are freely available on the market
for the entire population without any restrictions on consumption whatsoever. Furthermore,
most pharmaceutical and medicinal products are known for their possible side-effects, and
there are official protocols for products withdrawal, should they pose any imminent risks to
public health.”> On the other hand, if a particular transgenic plant food were to have any side
effects or pose any imminent danger, the percentage of the population that could potentially be
affected would greatly outnumber that of comparable pharmaceutical or medicinal products.

Thus, whilst recombinant DNA technology is used in the manufacture of transgenic plant
crops and pharmaceutical products, the latter is subject to relatively more stringent regulatory
control, it is often by prescription and not freely available for everyone, it is not expected to be
consumed at the same rate and frequency as the former, and the percentage of the population
that could potentially be adversely affected are relatively lower than those who could consume

any transgenic plant food that is freely available on the market. This distinction might perhaps

0 See Taiwo A. Oriola, " “Strong Medicine: Patents, Market, and Policy Challenges for Managing Neglected
Diseases and Affordable Prescription Drug,” Canadian Journal of Law and Technology, Volume 7, Number 1,
(April 2009), at 86-92.

d.

21d, at 88.
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explain the discrepancy in public attitudes to the two products of recombinant DNA
technology, and why some people are very wary of the products of transgenic plant technology.

Nevertheless, in order to maintain a tone of neutrality that transcends the fray on "GMOs"
semantics and the alleged political and negative connotations in the use of "GMOs", the term
“transgenic” plant organisms or “transgenic” plant agriculture, or “transgenic” plant crops, IS
adopted and used throughout the thesis, except where quotations that use the term “GMOs or
“genetically modified organisms” are directly cited or referenced.

Moreover, for the same reasons, the use of the term “contamination” is deliberately avoided
in the description and analysis of adventitious presence of transgenes in non-transgenic plant
crops and products. Although the use of the word “contamination” is perfectly normal in
material science to describe the presence of foreign or unwanted contaminants in a material or
physical or natural environment, its use in the context of transgenic and non-transgenic plant
organisms is arguably liable to inflame the coexistence discourse, and give the impression that
transgenes are inherently unsafe for public health and the environment. Such a representation
could undermine the scientific basis for mandatory risks assessments on which approval for
new transgenic plant organisms are routinely predicated in Europe and North America.” For it
is logical and reasonable to conclude that transgenic plant organisms that have passed risks
assessments, safety tests and the approval process for release into the environment, could not
and should not be deemed as contaminants.

Therefore, the use of neutral terms in the thesis is designed in part to avoid the increasingly
deeply partisan nature of the debates and discourses that have come to characterise recent

scholarship on the legal, ethical, and scientific proprieties of the use of recombinant rDNA

3 See Article 4(1) of the EC Deliberate Release Directive 2001/18/EC supra, note 30, enjoins Member States to
“ensure that all appropriate measures are taken to avoid adverse effects on human health and the environment
which might arise from the deliberate release or placing on the market of GMOs.” See also Paragraph 20 of the
Preamble to the Deliberate Release Directive, which enjoins Member States to “establish a common methodology
to carry out the environmental risk assessment based on independent scientific evidence.”
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technology in plant agriculture.” Indeed, as Ronald J. Herring rightly noted, genetic
engineering technique is widely used and accepted in medicine, pharmaceuticals, and
numerous industrial applications without question,”™ and there is absolutely no reason why its
use in plant agriculture should not be equally welcome, unless there is proven scientific
evidence supporting harm to public health and the environment.

However, the main problems and challenges are that the evidence of harm in scientific
literature allegedly caused by transgenic plant technology to the environment and potentially
to public health, is highly contested, whilst there is no unanimity of views amongst scientists
and scholars on the safety science and nomenclature for transgenic plant technology.’ It is
argued in the thesis that these contestations, claims and counter-claims in scientific literature
have inevitably heightened and reinforced the perception of risks for which there should be

concomitant legal responsibility.”’

1.1.6. Global Adoption and Growth of Transgenic Plant Technology.

Commercial transgenic crops currently include food and industrial crops such as maize, canola,
soybean, cotton, carnation, tomato, papaya, sweet pepper, poplar, and petunia.’® As previously
observed in the introduction to the thesis, approximately 181.5 millions of hectares of arable
farmlands were cultivated with transgenic plant crops in twenty-eight countries across Six
continents in 2014, an unprecedented one hundred-fold increase from the global 1.7 million
hectares cultivated with commercial transgenic crops in 1996.”° Moreover, the 2014 global

market value for transgenic crops was estimated at US$15.7 billion, which represented

4 See Ronald J. Herring, “Epistemic Brokerage in the Bio-property Narrative: Contributions to Explaining
Opposition to Transgenic Technologies in Agriculture, New Biotechnology, supra, note 19, at 614-615.

51d, at 614-615.

76 See section 1.1.7 of the thesis below.

" See sections 1.17 and 1.1.8 of the thesis below.

8 See Clive James, ISAAA, Global Status of Commercialized Biotech/GM Crops: 2014, ISAAA Brief No. 49
ISAAA: Ithaca, New York, at (accessed on 14 May 2015).

1d.
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approximately 35 percent of the global US$45 billion commercial seed market, and 22 percent
of the US$72.3 billion global crop protection market.8% All evidence indicates that the global
transgenic crops growth is now stuck in a relentless spiral climb, as developing countries such
as China, India, South Africa, and Brazil flock to embrace the technology.®

However, in contrast to North America and other parts of the world, most European Union
Member States are generally opposed to transgenic technology, reflecting the fierce and
popular dislike for the technology by European citizenry.8? The reasons adduced for European
rejection of transgenic plant agriculture range from distaste for ‘Frankenstein’ food,® lack of
trust in regulatory institutions,®* objection to presumed corporate control and monopoly over
transgenic seeds and crops,® preservation of traditional organic and conventional farming, or
preservation of competitive and economic edge conferred by traditional and organic farming
in rural communities,® environmental protection,®’ to religious, cognitive and “teleological
intuitions and disgust.””®

Furthermore, studies have found that most Europeans are prepared to pay less for transgenic
plant technological products than they would pay for organic and conventionally bred plant

food products.®® Even so, farmers from five European Union Countries of Spain, Portugal,

8 d.

8 d.

82 See Robert Lee, “GM Resistant Europe and the WTO Panel Dispute on Biotech Products,” in Jennifer Gunning
and Soren Holm, (editors), Ethics, Law and Society: Volume 1, supra, note 5, at 131-140.

8 See Michael G. Palmgren, et al, “Are we ready for back-to-nature crop breeding?” Trends in Plant Science,
Volume 20, Number 3, (March 2015) at 160; Ronald J. Herring, "Opposition to Transgenic Technologies:
Ideology, Interests and Collective Action Frames," Nature, Volume 9 (June 2008), at 458-463.

8 1d, at 160.

8 See Gabriela Pechlaner, Corporate Crops: Biotechnology, Agriculture, and the Struggle for Control, (Austin:
University of Texas, 2012), at 172-205; Ronald J. Herring, "Epistemic Brokerage in the Bio-property Narrative:
Contributions to Explaining Opposition to Transgenic Technologies in Agriculture,” New Biotechnology, supra,
note 19, at 615-620.

8 See Land Oberosterreich and Austria v Commission of the European Communities, (Joined Cases C-439/05 P
and C-454/05 P of 13 September 2007).

87 See Elsa Tsioumani, "Genetically Modified Organisms in the EU: Public Attitudes and Regulatory
Developments,” RECIEL, Volume 13, Number 3, (2004), at 279-288.

8 See Stefaan Blancke, et al., “Fatal Attraction: The Intuitive Appeal of GMO Opposition,” Trends in Plant
Science, supra, note 5, at 5; European Commission v. The Republic of Poland. (Case C-165/08).

8 See Michael G. Palmgren, et al, “Are we ready for back-to-nature crop breeding?” Trends in Plant Science,
supra, note 82, at 160.
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Slovakia, The Czech Republic and Romania, reportedly cultivated a record 129,071 hectares
of transgenic Bt. maize in 2012, a substantial increase of 13 percent over the 2011 figures.®

The European Commission had initially reacted to public opposition to transgenic plant
technology, by imposing a de facto moratorium in 1998. This culminated in a complaint filed
at the World Trade Organization in 2003,%! by a coalition of commercial transgenic crops
growers comprising Argentina, Canada, and the United States,* in pursuance of Article 4.4 of
the WTO Dispute Settlement Understanding (DSU).%® The complainants argued that the de
facto moratorium had no scientific justifications, and that it was no more than a trade barrier.%*
However, characterising the moratorium and the general European skepticism of transgenic
crops as a trade barrier ostensibly rang true, even if it was not the primary objective of the
moratorium. This is evidenced by the dramatic fall in American transgenic soybeans exports
to Europe from 11 million tones in 1998 to 6 million tones in 1999, when the moratorium
became effective.*®

The European Commission had rationalised the moratorium on the need to build trust and
confidence of citizens in transgenic plant agriculture and products,®® in the face of fierce
opposition to the technology by the overwhelming majority of European citizens.®” However,

critics have observed that the World Trade Organization European Communities Biotech

% See Clive James, Global Status of Commercialized Biotech/GM Crops: ISAAA Brief No. 49 ISAAA, supra, note
1.

%1 See Robert Lee, “GM Resistant Europe and the WTO Panel Dispute on Biotech Products,” supra, note 5, at
131-140.

92 See Doc. WT/DS291/1, European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by the United States, 20 May, 2003; Doc. WT/DS292/1, European
Communities — Measures Affecting the Approval and Marketing of Biotech Products Request for Consultations
by Canada, 20 May, 2003; European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by Argentina, 20 May, 2003.

9 See Doc. WT /DS291/1, European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by the United States, supra, note 27.

% See Robert Lee, “GM Resistant Europe and the WTO Panel Dispute on Biotech Products,” supra, note 5, at
131-140.

% See Miguel A. Altieri, “Genetically Engineered Crops: Separating the Myths from the Reality,” Bulletin of
Science, Technology & Society, Vol. 21, No. 2, (April 2001), 130-140, at 135.

% See Robert Lee, “GM Resistant Europe and the WTO Panel Dispute on Biotech Products,” supra, note 5, at
132.

1d., at 132.
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Products Case that forced the European Commission to revoke its moratorium was
undemocratic, and a triumph of international trade rules over cultural values that underpinned
the opposition to transgenic plant agriculture in the European Union.%® Arguably, using trade
rules to impose transgenic crops on unwilling consumers underscores the primacy of
international trade laws on regional and domestic laws, which ostensibly gloss over the genuine
“social, cultural, and ethical” concerns of most Europeans to the technology.®

Even so, over the years, the European Commission has approved for importation, more than
40 transgenic plant products, which included cotton, soybean and maize, whilst more than 70
percent of the European Union’s protein-based animal feed is based on transgenic plant
crops.1® The approval and authorisation process continued apace with the authorisation in
April 2015, of 10 new transgenic plant varieties for food and animal feeds uses, comprising
maize, soybean and cotton; and the renewal of 7 new applications for transgenic maize, oil seed
rape, and cotton, 0t

It would thus appear that transgenic crops are indispensable for the textile, food and feed
industries in the European Union, and that the importation of transgenic plant crops for food
and feed are dictated by economic necessity and market imperatives, notwithstanding the
continuing opposition by some Member States. Therefore, the continuing reliance of European
textile and food and feed industries on transgenic plant crops on the one hand, and the
continuing anti-transgenic crops rhetoric by some European Union Member States and citizens
on the other hand, underscores the disconnect between the reality of the growing dependency

of European agricultural economy and market on transgenic plant technology, and the

% See Oren Perez, “Anomalies at the Precautionary Kingdom: Reflections on the GMO Panel’s Decision,”
International Law Forum, The Hebrew University of Jerusalem, Research Paper No. 13-06, (October 2006), at
1-19.

9 Robert Lee, “GM Resistant Europe and the WTO Panel Dispute on Biotech Products,” supra, note 5, at 138.
10 See House of Commons Science and Technology Committee, Advance Genetic Techniques for Crop
Improvement: Regulation, Risk and Precaution, (Fifth Report of Session 2014-15), at 9.

101 See European Commission Press Release, “Commissions authorises 17 GMOs for food/feed uses and 2 GM
carnations,” (Brussels, 24 April 2015), at htpp://europa.eu/rapid/press-release_IP-15-4843_en.htm. (accessed on
14 May 2015).
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continuing strong opposition to the technology by some Member States and citizens. And most
importantly, the continuing reliance of the European textile, food and feed market, on
transgenic plant technology, arguably underscores the primacy of market imperatives over
cultural, and social economic objections to the technology in the European Union, and explains
the paradox of the continuing global growth of transgenic plant technology in the face of stiff
opposition and resistance in some European countries and around the world.

However, whilst the continuing authorisations and renewals for new and old transgenic
plant crops respectively would appear to signal a favourable policy dispensation for transgenic
plant crops and agriculture in Europe, in March 2015, the European Parliament and the Council
passed Directive 2015/412 that allowed Member States to opt-out of dully approved and
authorised transgenic plant crops on non-scientific grounds.%? This was a significant policy
shift from previous regime under which Member States were compelled to adopt transgenic
crops that had passed through the centrally managed approval and authorisation procedures,
and the new Directive 2015/415 would appear to be an acknowledgement of the continuing
resistance and opposition to transgenic plant agriculture by some Member States. %

Arguably, the new opt-in-opt-out provision of Directive 2015/415 is vulnerable to similar
legal challenge mounted against the 1998 European Commission moratorium on transgenic
crops import at the World Trade Organization in the European Communities Biotech Products

Case by aggrieved transgenic plant crops growing countries,'® and could have legal

102 See Directive (EU) 2015/412 of the European Parliament and of the Council, amending Directive 2001/18/EC
as regards the possibility for the Member States to restrict or prohibit the cultivation of genetically modified
organisms (GMOs) in their territory.

103 See European Commission v. The Republic of Poland. (Case C-165/08) , supra, note 87; Land Oberosterreich
and Austria v Commission of the European Communities, (Joined Cases C-439/05 P and C-454/05 P of 13),
September 2007, supra, note 85; Robert G. Lee, “Humming a different tune? Commercial cultivation of GM crops
in Europe,” (2015), (paper is on file with author).

104 See Doc. WT/DS291/1, European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by the United States, 20 May, 2003; Doc. WT/DS292/1, European
Communities — Measures Affecting the Approval and Marketing of Biotech Products Request for Consultations
by Canada, 20 May, 2003; European Communities — Measures Affecting the Approval and Marketing of Biotech
Products Request for Consultations by Argentina, 20 May, 2003, supra, note 27.
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ramifications for the single market policy, because Member States that opted-in might not be
able to export transgenic plant crops and products to Member States that opted-out of
transgenic plant technology.®

Moreover, in the context of the currently decentralised liability and redress regime in the
European Union, the propensity for cross-border flow of transgenes from the territory of a
Member State that embraces transgenic plant organisms, into the territory of a Member State
that prohibits transgenic plant organisms could create unprecedented legal conflicts for which
there are no clear solutions in the current disparate and decentralised liability and redress
regime, thus reinforcing the imperatives for a comprehensive, practical, enforceable and
coherent liability and redress regime in the coexistence policy paradigm.

Unlike the European Union, the United States has an official proactive transgenic plant
technology policy, which is designed around the promotion of biotechnological products via
the substantial equivalence doctrine.% However, there are pockets of opposition and resistance
to transgenic plant technology, and a growing demand for labelling rules that could facilitate
consumer choice between transgenic and non-transgenic plant foods. For example, 93 per cent
of Americans polled in a 2003 survey expressed preference for labeling of transgenic plant
food products.’®” Furthermore, in Alliance for Biointegrity v. Donna Shalala, a United States
Federal Court dismissed a legal challenge to the official non-labelling policy for transgenic

plant foods filed by a coalition of religious and environmental groups.®® Even so, opposition

105 See Robert G. Lee, “Humming a different tune? Commercial cultivation of GM crops in Europe,” supra, note
102, (paper is on file with author).

106 See Les Levidow, Joseph Murphy, and Susan Carr, “Recasting “Substantial Equivalence” Transatlantic
Governance of GM Food”, Science, Technology & Human Values, Volume 32, Number 1, (January 2007), at 34-
36.

107 See Robert Paarlberg, Starved for Science: How Biotechnology is Being Kept out of Africa, supra, note 38, at
17-23.

108 See Alliance for Bio-integrity and Donna Shalala, 116 F. Supp. 2d (2000), at 166-181.
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to transgenic plant technology in the United States is disparate, weak and not as prominent and
proactive as it is in the European Union.®

In the United States, the first ever transgenic plant food was approved by the Food and Drug
Administration in 1994.11° It was a transgenic tomato with the trade name of “Flavr Savr”.!!!
The DNA sequence of the key gene in the tomato: polygalacturonase enzyme, which was
responsible for “the degradation of pectin and the initiation of ripening” in the tomato had been
reversed via a process known as “antisense technology” in order to slow down the rate of
ripening.12 Since 1996, the United States farmers have grown commercial transgenic crops for
export and domestic markets. 13

From the foregoing analysis of the literature, it is clear that the continuing global growth of
transgenic plant technology is set in a perpetual spiral climb, despite opposition in some parts
of the United States, in Europe and other parts of the world. It is also clear that the growth is
largely underpinned by markets forces as exemplified by the continuing dependency of the
European textile and agricultural industries on transgenic crops for raw materials and animal
feeds. Thus, given the market-driven demands for transgenic plant technology, it is safe to
assume that its continuing global growth and adoption is assured, and that transgenic plant
technology is now virtually irreversible. However, the current coexistence laws for transgenic
and non-transgenic plant agriculture have yet to match transgenic plant technology's inexorable
growth and associated risks induced by the inherent uncertainties on its safety science, as
evident by the absence of a commensurate, coherent, practical and effective compensation

regime that could address possible economic, environmental, or public damage from

109 See Robert Paarlberg, Starved for Science: How Biotechnology is Being Kept out of Africa, supra, note 38, at
17-23.

110 See Sheldon Krimsky and Nora K. Murphy, “Biotechnology at the Dinner Table: FDA’s Oversight of
Transgenic Food,” The Annals of the American Academy of Political and Social Sciences, supra, note 36, at 81.
111 |d

112 Id.

113 See Robert Paarlberg, Starved for Science: How Biotechnology is Being Kept out of Africa, supra, note 38, at
17.
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adventitious presence of transgenes in non-transgenic plant products and the environment. The
nature of the scientific uncertainties on the safety science of transgenic plant technology and
its relevance to associated risks and the need for adequate liability and redress regime, is further

analysed in section 1.1.7 of the thesis below.

1.1.7. Transgenic Plant Agriculture: Contested Science, Contested Technology.
The propriety of transgenic plant technology for existing forms of plant agriculture, the
environment and public health is highly contested. Underlying the disputes and contestations
surrounding transgenic plant agriculture in Europe, North America, and elsewhere, is the
uncertainties surrounding the safety science of transgenic plant agriculture, which perhaps
makes transgenic plant technology one of the most hotly contested of contemporary
technologies. These uncertainties are further exacerbated by disagreements amongst scientists,
which are rife, typically polemical, and often acrimonious, with opposing sides firmly
entrenched in their respective views on the merits and propriety of transgenic plant agriculture
for non-transgenic plant agriculture, the environment and public health. According to Ronald
J. Herring, some scientists are deeply troubled and divided by transgenic plant agriculture, due
to "specifiable ‘known unknowns’: horizontal gene flow, allegenicity from novel proteins, and
almost certainly unknown unknowns’ as well." 114

Indeed, a cursory look at the annals of cognate literature reveals a dramatic and eclectic mix
of titles that are symptomatic of the emotionally charged and highly polemical claims and

counter-claims on the proprieties of transgenic plant agriculture for the environment and public

health: Seeds of Destruction: The Hidden Agenda of Genetic Manipulation;'*> Genetic

114 See Ronald J. Herring, “The Genomics Revolution and Development Studies: Science, Poverty and Politics,”
in Ronald J. Herring, (editor), Transgenics and the Poor: Biotechnology in Development Studies, (Abingdon,
Oxon & New York: Routledge Publishing, 2007), at 2.

115 See F. William Engdahl, Seeds of Destruction: The Hidden Agenda of Genetic Manipulation, (Montreal: Global
Research, 2007), pp. 341.
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Roulette: The Documented Health Risks of Genetically Engineered Foods;!!® Seeds of
Contention: World Hunger and the Global Controversy over GM Crops;*” Seeds of Deception:
Exposing Corporate and Government Lies about the Safety of Genetically Engineered Food;!8
Genetically Modified Food: A Short Guide for the Confused;!'® GMO Free: Exposing the
Hazards of Biotechnology to Ensure the Integrity of Our Food Supply;*?° and Genes, Trade,
and Regulation: The Seeds of Conflict in Food Biotechnology.!?

Notably, the palpable polemics, contestations, tensions and dissents inherent in the afore-
mentioned literature, are but symptomatic of the general discontents and contestations on the
merits or otherwise of transgenic plant agriculture in the wider society. Even academic
researchers and scientists, who are routinely caught up in transgenic plant agriculture discourse,
are neither entirely above the fray nor immune from the typically polemical, partisan and often
stifling environment in which unfavourable research outputs perceived as “bad science” could
effectively truncate a burgeoning or promising academic career. For example, Dr Arpad Pusztai
controversially lost his job due to alleged premature release of “flawed research data on the
toxicity of GM potatoes,” whilst Ignacio Chapela of the University of California, Berkeley,
allegedly forfeited his tenure for publishing “a faulty paper on Bt maize”.1?

Moreover, scientific publications have been swiftly and dramatically retracted by editors or

publishers,'?3 or have been vigorously panned and rebutted by opponents. Examples include a

116 See Jeffrey M. Smith, Genetic Roulette: The Documented Health Risks of Genetically Engineered Foods,
(Fairfield, IA: Yes! Books, 2007), pp. 319.

17 See Per Pinstrup-Andersoen and Ebbe Schigler, Seeds of Contention: World Hunger and the Global
Controversy over GM Crops, (Baltimore & London: John Hopkins University Press, 2001), pp. 164.

118 See Jeffrey M. Smith, Seeds of Deception: Exposing Corporate and Government Lies about the Safety of
Genetically Engineered Food, (Foxhole, Dartington, UK, 2004), pp. 254.

119 See Andy Rees, Genetically Modified Food: A Short Guide for the Confused, (London & Ann Arbor, Michigan:
Pluto Press, 2006), pp. 248.

120 See Mae-Wan Ho and Lim Li Ching, GMO Free: Exposing the Hazards of Biotechnology to Ensure the
Integrity of Our Food Supply, (Ridgefield:, CT & London: Institute for Science in Society, 2004), pp.133.

121 See Thomas Bernauer, Genes, Trade, and Regulation: The Seeds of Conflict in Food Biotechnology, supra,
note 3, pp. 229.

122 See Shantharam, S., Sullia, S. B. & Shivakumara Swamy, G. “Peer Review Contestations in the Era of
Transgenic Crops”, Current Science, supra, note 3, at 168.

123 1d, at 168.
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1999 research, which demonstrated that nearly half of the monarch butterfly caterpillars that
ate leaves dusted with transgenic Bt Maize pollen died within 4 days.'?* The highly
controversial research prompted further research funded by industry and governments, and by
2001, six research papers had been published, which effectively neutered the 1999 research by
concluding that most common types of Bt. maize pollen were not toxic to monarch larvae in
concentrations that the insects would encounter in the wild, and that Losey and colleagues had
used higher concentrations of Bt. maize pollen for their laboratory research.!?

Furthermore, there are abiding suspicions that research results are routinely skewed in
favour of funding industry or agency. For example, the strong pro-transgenic crops stance of
The Royal Society, (the UK national academy of science and the world’s oldest scientific
organisation, which was founded in 1660), has been attributed to the alleged millions of pounds
in funding from major agricultural biotechnology companies.*?® Also, there are concerns that
industry scientists, who conduct safety assessments of new transgenic crops for government on
a voluntary basis, are usually unwilling to submit their research for wider scientific review.?’

Most significantly, opposition to transgenic plant research and agriculture sometimes
borders on threats of actual harm to person and property. Indeed, several research institutes
have had their experimental transgenic plant fields picketed, threatened and physically trashed.
For instance, in 2012, anti-transgenic plant agriculture activists rallied against, and threatened
to thrash an open transgenic wheat trial fields at Hertfordshire in England, where scientists

were experimenting with genetically engineered wheat plant that could resist aphid pests.'?®

124 See John E. Losey, Linda S. Rayor, and Maureen E. Carter, “Transgenic pollen harms monarch larvae,” Nature,
Volume 399, (20 May 1999), at 214.

125 See J. Mark Scriber, “Bt or not Bt: Is that the question?”” Proceedings of the National Academy of Sciences of
the United States of America, Volume 98, Number 22, (23 October, 2001), at 12328-12330.

126 See Andy Rees, Genetically Modified Food: A short Guide for the Confused, supra, note 118, at 43-44.

127 See Paul R. Billings and Peter Shorett, "Coping with Uncertainty: The Human Health Implications of GE
Foods," in lain E. P. Taylor, (editor), Genetically Engineered Crops: Interim Policies, Uncertain Legislation,
(New York: Haworth Food & Agricultural Products Press, (2007), at 75- 86.

128 See Clive Cookson, “Food Battle Looms on Hertfordshire Fields,” Financial Times, (25 May, 2012), available
at . (Accessed on 14 May 2015).

26


http://www.ft.com/cms/s/0/e69684d2-9cf1-11e1-9327-00144feabdc0.html

Moreover, transgenic crops scientists are known to have succumbed to sustained intimidations
and pressures to terminate open field trials of promising transgenic crops. For example in 2008,
two German universities were forced to discontinue open field trials of transgenic maize crops,
due to aggressive picketing and threats from anti-transgenic agriculture activists, who had
allegedly the full support of the local population.?°

Also, whilst constructive criticisms of scientific research are an integral and validating
feature of the peer-review system, the rejoinders and scathing criticisms routinely levelled by
scientists against research perceived as unfavourable, often bordered on the personal, and are
sometimes ad hominem, questioning researchers’ credibility, integrity, and ability.*3® For
example, David Schubert, a cell biologist at the Salk Institute in La Jolla, California, was
pilloried for his 2002 commentary in Nature Biotechnology Journal, which opined that
sufficient attention was not being paid to the potential unintended molecular effects and
implications of inserting novel genes into plant cell.*3! David Schubert later reflected on the
perils of transgenic plant research by noting that “people who look into safety issues and
pollination and contamination issues get seriously harassed.”*?

In a related development, an attempt was made to suppress the publication of Bruce
Tabashnik's 2008 paper, on how the evolution of insect resistance threatened the success of
transgenic crops producing Bacillus thuringiensis (Bt.) toxins designed to combat traditional
pests such as the European corn borer.**3 Prior to the publication of the paper, Bruce Tabashnik

had received an email from William Moar, an entomologist at Auburn University, warning that

129 See Quirin Schiermeiser, “German Universities Bow to Public Pressure Over GM Crops,” Nature, Volume
453, (14 May 2008), at 263.

130 See Emily Waltz, “GM Crops: Battlefield: Papers suggesting that biotech crops might harm the environment
attract a hail of abuse from other scientists,” Nature, supra, note 3, at 27.

131 See David Schubert, “A different Perspective on GM Food”, Nature Biotechnology, Volume 20, (2002), at
969.

132 Cited in Emily Waltz, “GM Crops: Battlefiecld: Papers suggesting that biotech crops might harm the
environment attract a hail of abuse from other scientists,” Nature, supra, note 3, at 27.

133 See Bruce E. Tabashnik, Aaron G. Gasmann, David W. Crowder, and Yves Carriere, "Insect Resistance to Bt
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the paper would give anti-transgenic crops brigade the ammunition to attack the technology.**
However, following the publication of the paper in Nature Biotechnology Journal in February
2008, William Moar, (who had since swapped academia for the laboratory of Monsanto, a
transgenic Bt crops manufacturer based in St Louis, Missouri, USA), criticised the paper at
conferences, ™ and in a swift rejoinder to Nature Biotechnology Journal,®*® challenged the
methodology, validity, accuracy, and reliability of Bruce Tabashnik's paper, on grounds inter
alia, that the conclusions were scientifically unsound because they were based on laboratory
measurements, rather than on field studies, where proof of insect resistance could be best
measured and assessed. '3’

Similarly, Rosi-Marshall’s paper on the negative effects of transgenic Bt. maize on caddis-
fly larvae and the ecosystems was greeted by hostile and ad hominem rebuttals.'3 The Rosi-
Marshall paper was critically panned by fellow scientists who branded her two-year research
as “bad science”,'® with accompanying, albeit unfounded insinuations of scientific
misconduct.!*° Rosi-Marshall, who was then a stream ecologist at Loyola University Chicago,
Ilinois, and her colleagues, had spent two years studying twelve streams in northern Indiana,
where transgenic Bt. maize designed to express insecticidal toxins from Bacillus Thuringiensis,
was extensively cultivated.'** Rosi-Marshall and colleagues then discovered that the twelve

streams under study were strewn with leaves, pollen, stalks, and cobs from transgenic Bt.
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maize.1*? In subsequent laboratory studies, the researchers found that caddis-fly larvae
(herbivorous stream insects) that “fed only on Bt. maize debris, grew half as fast as those that
ate debris from conventional maize”.**® Furthermore, caddis-flies that were “fed with high
concentrations of Bt maize pollen died at more than twice the rate of caddis-flies that were fed
with non-Bt pollen”.24* Rosi-Marshall and colleagues then summed-up their research by
concluding that transgenic Bt. maize “may have negative effects on the biota of streams in
agricultural areas,” and that “widespread planting of Bt. crops has unexpected ecosystem-scale
consequences.” %

Significantly, the Rosi-Marshall paper was not the first to study the possible deleterious
effects of transgenic Bt. crops on the environment and the ecosystems. There had been
numerous previous studies on the possible negative effects of transgenic crops on the
environment, which included a 1999 German publication that was based on the first ever field
study, and which provided prima facie evidence that transgenic DNA had transferred from
genetically modified sugar-beet plant debris into soil bacteria.'*°

Even so, the ensuing negative rejoinders and hostile rebuttals to the Rosi-Marshall paper in
half-a-dozen letters sent to the editor of the Proceedings of the National Academy of Sciences
of the United States of America, by a dedicated alliance of pro-transgenic plant scientist and
researchers, was at once predictable, lacerating, and ad hominem.!*” Amongst numerous
pejoratives deployed in the negative rebuttals, the Rosi-Marshall paper was branded as a

“sloppy experimental design” that was “so bad that an undergrad would have done a better
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job.”1%8 Also, the paper was branded as “an idiotic experiment”, 4 whilst its conclusions were
described as “dubious” and “arguably amounts to investigator misconduct.”**® In a related
attack in the journal of Current Science, the Rosi-Marshall paper was described as “offending”
and liable to be used by anti-transgenic plant agriculture activists to “hamper the progress of
science.” !

But then, the hostile response to the Rosi-Marshall paper was typically predictable and
characteristic of the increasingly negative tactics by scientists and researchers, who often
“forcefully present themselves as the ultimate arbiters of truth.”**? The modus operandi of the

characteristically hostile and negative nature of the rebuttals against research perceived as

unfavourable to transgenic plant agriculture was aptly summed up by Emily Waltz thus:

No one gets into research on genetically modified (GM) crops looking for a quite life.
Those who, like Rosi-Marshal and her colleagues, suggest that biotech crops might
have harmful environmental effects are learning to expect attacks of a different kind.
These strikes are launched from within the scientific community and can sometimes be
emotional and personal; heated rhetoric that dismisses papers and can even, as in Rosi-
Marshall’s case, accuse scientists of misconduct.'®3

However, it has been noted that pre-emptive attacks against unfavourable transgenic plant
research outputs with perceived flaws are ostensibly designed to counter any possible influence
on policy makers.®® This strategy was however justified by Brian Federici, an insect
pathologist at the University of California, Riverside, on grounds that “bad science deserves

more criticism than your typical peer-reviewed paper”.t*®
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But it would seem that pre-emptive attacks on disputed scientific research are needless,
because flawed scientific research papers would surely become apparent over time, whether or
not the research favoured transgenic plant agriculture. After all, numerous published
biomedical and life-science research papers have been retracted over the past decades on
grounds that range from error, plagiarism, to fraud. For example, between 1975 and 2012, a
total of 2,047 biomedical and life-science research articles were allegedly retracted on grounds
that ranged from error, fraud, to misconduct.*® Therefore, the characteristically partisan and
hostile rebuttals of research perceived unfavourable is hardly warranted, and would only serve
to aggravate the deepening divide and acrimony between scientists and stifle credible and
beneficial scholarship on transgenic plant agriculture.

Most importantly, the ongoing squabbles amongst scientists on the safety science of
transgenic plant technology could further reinforce the uncertainties on its propriety, heighten
the perception of its risks for the environment and public health, and foster discordant
coexistence policy and governance systems amongst countries. For example, despite the
strenuous and concerted efforts made by other scholars to discredit the Rosi-Marshall paper in
the eyes of regulatory authorities, the research nevertheless gained some traction and has some
influence on policy makers in Europe, particularly in France, where the paper was referenced
and relied upon by the French authority, as evidence of possible deleterious effects of Bt. crops
on wildlife, and as a justification for banning the cultivation of Monsanto’s Bt. maize
(MONS810) in France in January 2008,%" even though the crop had been approved by the

European Commission following rigorous risk assessment procedures.
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Similarly, Germany discontinued commercial transgenic maize cultivation in 2009, and the
total area of European transgenic maize hectares decreased from 100,000 to 95,000, although
it was unclear whether the German decision was influenced by the Rosi-Marshall paper. Apart
from the French authorities, no other European government was known to have expressly relied
on the Rosi-Marshall paper, whilst Spain continued to be the largest transgenic maize grower
with 80 percent of the total transgenic Bt. maize area in Europe.™®® However, the Rosi-Marshall
paper would appear to have been largely ignored by the Canadian and U.S regulatory
authorities.

Thus, within the context of the relevance and significance of "science™ for the coexistence
policy, the French government’s overt reliance on the Rosi-Marshall paper, arguably
underscores the visceral hold of “science” over policy and regulatory framework for transgenic
crops, and the dramatic transformation of “science” into an unwitting policy battleground for
transgenic crops policy and governance stratagems. Most importantly, the disputed and
contested safety science arguably heightens the perception of associated risks, and provides a
compelling evidence for a coexistence policy that duly reflects the nature of risks posed by
transgenic plant technology to non-transgenic plant agriculture, the environment, and public
health: an adequate and effective liability and redress regime for possible economic,
environmental and public health damage induced by the coexistence of transgenic and non-
transgenic plant organisms. The structure and operational modalities for such a regime is the

subject matter of Chapter Seven of the thesis.

1.1.8. Research Problems and Rationale for Research.
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Given the widespread global adoption of transgenic plant agriculture by farmers;'®° the social,
cultural, political, legal, economic and environmental imperatives for the parallel existence of
organic and conventional systems of agriculture,'®* and the continuing dependency of the
European animal feedstuff industry on transgenic crops as evidenced by the current sourcing
of more than 70 percent of the European Union’s protein-based animal feed from transgenic
crops,'®2 it is inevitable that transgenic plant agriculture must coexist with organic and
conventional forms of agriculture. Therefore, ensuring the mutual coexistence of all forms of
plant agriculture is as much about economic pragmatism, as about the socio-cultural and
political imperatives for safeguarding global food security,'®® maximising the potentials and
benefits of transgenic plant technology,*%* and guaranteeing consumers' choice.!%®
Even so, whilst reflecting on the necessity for the mutual coexistence of all forms of plant

agricultural systems,'®® the coexistence policy framework in the European Union is not
oblivious to the inherent frictions and tensions in the current coexistence paradigm, as
evidenced by the Commission Recommendation of 13 July 2010, which summed-up the
necessity, challenges and paradox of the current coexistence arrangements:

The cultivation of GMOs in the EU has implications for the organisation of agricultural

production. On the one hand, the possibility of the unintended presence of genetically

modified (GM) crops in non-GM crops (conventional and organic), raises the question

as to how producer choice for the different production types can be ensured. In

principle, farmers should be able to cultivate the types of agricultural crops they

choose: be it GM crops, conventional or organic crops. This possibility should be
combined with the wish of some farmers and operators to ensure that their crops have
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the lowest possible presence of GMOs. 167

Thus, whilst tacitly acknowledging the inevitability of adventitious presence of transgenic
organisms in non-transgenic crops, the 2010 Commission Recommendation reiterated the right
of farmers to keep the percentage of transgenes in organic and conventional crops to the lowest
minimum possible, and then proceeded to define “coexistence” in terms of the ability of
farmers to make a practical choice between conventional, organic and transgenic crop
production.'®® In effect, there could be no expectations by farmers that organic and
conventional crops would be completely free from transgenic organisms, because the
coexistence arrangements never guarantee a right to transgenic-free harvests for organic and
conventional crops farmers as such. This, without a doubt, is tantamount to a radical re-
conceptualisation of what organic and conventional crops are, and would also appear to
contradict Article 4 (a) (iii) of Council Regulation (EC) No 834/2007 on organic production
and labelling of organic products, which defines organic production principles as excluding
"the use of GMOs and products produced from or by GMOs with the exception of veterinary
medicinal products."'®® Moreover, Article 9(1) of Council Regulation (EC) No 834/2007
expressly prohibits the use 'GMOSs' in organic plant agriculture:
GMOs and products produced from or by GMOs shall not be used as food, feed,
processing aids, plant protection products, fertilisers, soil conditioners, seeds,
vegetative propagating material micro-organisms and animals in organic
production.t’®

Furthermore, Article 2(c) of Council Regulation (EC) No 834/2007 defines "organic™ as

"coming from or related to organic™,*"* whilst Article 2(a) of Council Regulation No 834/2007

defines "organic production” as "the use of production method compliant with the rules
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established in this Regulation, at all stages of production, preparation and distribution."!"2
Moreover, Article 12(1) (i) of Council Regulation (EC) No 834/2007, which deals with organic
plant production rules, requires that only "organically produced seed and propagating material
shall be used" for organic plant cultivation.!”® These production rules are reiterated and
elaborated upon in greater detail in Commission Regulation (EC) No 889/2008 on organic
production and labelling of organic products with regards to organic production, labelling and
control.1* Thus, there is a difference between statutory definition of organic and organic plant
agricultural production processes and the reality of coexistence. Arguably, this could be the
price of "coexistence” exacted from organic and conventional farmers to accommodate
transgenic crops, and foist on all farmers, an inclusive "coexistence"” paradigm for all forms of
plant agricultural systems. The enforced coexistence paradigm is exemplified in the UK by R
v. Secretary of State for the Environment and MAFF, ex parte Watson, in which Guy Watson,
a leading producer of organic vegetables and fruits, unsuccessfully objected to the trial of
transgenic maize on a neighbouring farm by the National Institute of Agricultural Botany, on
grounds of evidence of real risk for cross-pollination between the transgenic maize and his
organic sweet corn. The Court of Appeal dismissed his concerns as premature, affirmed the
high court's decision, and held inter alia that if damage did occur to his organic sweet corn due
to cross-pollination, then Guy Watson could have a cause of action in private nuisance.”
Most significantly, the International Federation of Organic Agriculture Movements in the
European Union (IFOAM), would appear to tacitly accept the dichotomy between statutory

definition of organic plant production, and the reality of organic plant production on the fields,

172 |d

173 |d

174 See Article 36 of the Commission Regulation (EC) No 889/2008 of 5 September 2008, laying down detailed
rules for the implementation of Council Regulation (EC) No 834/2007 on organic production and labelling of
organic products with regard to organic production, labelling and control, Official Journal of the European Union,
18.9.2008 L 250/1.

175 See R v. Secretary of State for the Environment and MAFF, ex parte Watson, [1999], Environmental Law
Report, at 310 -321.

35



when they made clear in a 2003 position paper on the coexistence paradigm, that transgenic
organisms were not allowed in organic plant agriculture, and that there should be no traces of
transgenes in organic crops, except in cases of adventitious presence.’’® Thus, the IFOAM
tacitly acknowledged that whilst there could be no deliberate use of transgenic organisms in
organic plant agriculture, their adventitious presence could not be completely ruled out.

In the United Kingdom, Council Regulation (EC) No 834/2007, and Commission
Regulation (EC) No 889/2008, were implemented by The Organic Products Regulations
2009;1"7 and The Organic Products (Amendment) Regulations 2010;1"® whilst the organic
standards stipulated under Council Regulation 834/2007 were implemented by organised
control bodies approved by the Department for Environment, Food and Rural Affairs (DEFRA)
of Agriculture, comprising Ascisco, The Biodynamic Agriculture Association, Organic
Farmers & Growers Ltd, The Organic Food Federation, Quality Welsh Food Certification, The
Scottish Organic Producers Association, and The Soil Association Certification Limited.>” In
Northern Ireland, two organic control bodies comprising Irish Organic Farmers and Growers
Association, and The Organic Trust were approved by Irish authorities.!8 These control bodies
comprising organic certification associations have statutory roles of maintaining organic plant
production standards stipulated in Articles 9, 10, 11 and 12 of Council Regulation (EC) No

834/2007,'8! as reiterated in greater detail in Commission Regulation (EC) No 889/2008,82
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and implemented in the UK by The Organic Products Regulations 2009,'% and The Organic
Products (Amendment) Regulations 2010.18* Therefore, the control bodies are fully aware that
the statutory production standards for organic crops in the EU and the UK exclude the use of
transgenic organisms, except in cases of adventitious commingling.

In the United States, the Department of Agriculture (USDA) is in charge of setting
coexistence policy for transgenic and non-transgenic plant agriculture.!® The USDA defines
coexistence as "the concurrent cultivation of conventional, identity preserved, and genetically
engineered crops consistent with underlying consumer preferences and farmer choices."8
Thus, like the European Commission coexistence policy,'®’ the USDA coexistence policy is
about facilitating the choice of consumers and farmers. Also, the USDA regards all forms of
plant agriculture as crucial to meeting domestic and global food needs, and therefore considers
coexistence as critical to the success of U.S. plant agriculture.'® The USDA also recognises
the challenges of coexistence posed by the potential clashes of the right and ability of all
farmers to cultivate their favoured crops, and the need to keep transgenes out of non-transgenic
crops in the coexistence paradigm.'® The USDA reiterates its policy drive to continue to
increase awareness amongst farmers of the need for coexistence, as well as offer supports for

coexistence of all forms of plant agriculture.'®
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To this ends, there are clear definitions of organic crops and organic plant production
processes, and clear policy on segregation methods for transgenic and non-transgenic plant
agriculture under the Organic Foods Production Act 1990,! and National Organic Program
Standards 2001.1%? The Organic Foods Production Act requires the USDA to develop national
standards for organic products,’®® and establish an organic certification programme for
producers and handlers of agricultural products that have been produced using organic
methods.!® Organic production is defined as "a production system that is managed in
accordance with the Act and regulations...to respond to site-specific conditions by integrating
cultural, biological, and mechanical practices that foster cycling of resources, promote
ecological balance, and conserve biodiversity."%

Furthermore, the USDA National Organic Program establishes a national list of allowed
and prohibited substances in the production of organic plant agriculture.'®® In order for a
product to be labelled and sold as organically produced, it must have been produced without
the use of synthetic chemicals, except as otherwise stated, and must not be produced on land
to which any prohibited substances, including synthetic chemicals, have been applied during
the 3 years immediately preceding the harvest of the agricultural products.'®” Significantly,
section 2107(b)(1)(A)(C) of Organic Foods Production Act requires an organic farm or field
area to be certified with a distinct, defined boundaries and buffer zones separating the farmland
from neighbouring non-organic farmland. Also, appropriate physical facilities, machinery, and
management practices must be established to prevent the possibility of a mixing of organic and

non-organic products, or a penetration of prohibited chemicals or substances on the certified
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area.'®® Furthermore, the use of transgenic organisms in organic plant agriculture is expressly
prohibited.1%

Similarly, the USDA defines conventional farming as "the use of seeds that have been
genetically altered using a variety of traditional breeding methods, excluding biotechnology,
and are not certified organic."?®® However, the USDA also acknowledges commingling risks
in the coexistence paradigm, and urges conventional farmers to manage the risks very well, by
abiding by recommended best practices, if they intend to sell their crops at markets with
specific requirements for conventionally grown crops.?®? The USDA recommended
coexistence best practices for organic and conventional crop farmers, include: verifying seeds
from suppliers to ensure they are not transgenic; establishment of good communication with
neighbouring farmers; ascertaining which neighbours are cultivating transgenic crops;
signposting fields as conventional or organic; setting up of physical barriers by isolation, wind
breaks, and distance between transgenic crop fields and conventional or organic crop fields;
coordinating planting dates with transgenic crop farmers to offset pollen drift; keeping
harvesting and hauling vehicles clean or segregated to minimise commingling risks; keeping
equipments, storage facilities and transportation unit clean or segregated; keeping good
records; saving samples of seed, harvest crop and delivered crop; knowing biotech tolerances,
if allowed, outlined in a contract.?%

The USDA official and recommended best practices for transgenic crop farmers in the
coexistence paradigm include: strict observance of buffer and refuge zones between transgenic
and non-transgenic crops; establishment of good communication by neighbouring farmers to

ascertain where transgenic; organic and conventional crops are cultivated; coordination of
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planting dates with neighbouring farmers to minimise pollen drifts; spraying pesticides in
correct weather conditions to avoid pesticide drift; cleaning equipments regularly, particularly
if they could be used in multiple fields because dusts and grains could contaminate organic and
conventional plant fields; keeping good records to ensure correct best management practices
were taken, to help limit liability in case of adventitious commingling.2%®

Whilst the above recommended best practices for transgenic and non-transgenic plant
farmers are not legally binding,?® they could significantly impact any subsequent
compensation claims in torts, if there was evidence of non-compliance with recommended best
practices.?® Also, it is clear that complying with the above recommended best practices could
come at a cost to transgenic, conventional and organic crop farmers. However, whilst
transgenic crop farmers might see the added costs of compliance with the recommended
coexistence best practices as necessary externalities to the overall costs of transgenic plant
agriculture, organic and conventional crop farmers might rightly see the added costs of
compliance as unnecessary but inevitable burdens imposed by coexistence. Invariably, all
farmers could pass on the costs of coexistence compliance to the consumers. It is also clear
from the foregoing that the USDA, like the European Commission, regards adventitious
commingling as an ever present threat in the coexistence paradigm.

However, whether all systems of plant agriculture could flourish equally in the current
coexistence paradigm is highly debatable, given the predictable market scepticism of the policy
re-conceptualisation or redefinition of organic and conventional crops in the European

Union.?% It is however arguable that the price of "coexistence” paid by organic and
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conventional farmers, and ultimately by the consumers, could be for the greater good, in light
of the continuing dependency of the European and US agricultural economy on transgenic plant
technology.?%’

Even so, it would appear that the European Commission does not recognise the USDA
recommended best practices for coexistence of transgenic and organic crops, because the
United States was not amongst the list of third countries, whose organic crop production
methods were deemed equivalent or comparable to that of the European Union standards.?%
Interestingly, the list of recognised bodies and control authorities from third countries, for the
purposes of compliance with Article 32(2) of Regulation (EC) No. 834/2007,%%° include
commercial transgenic crops growing countries such as Australia, Argentina, India, and New
Zealand.??

Arguably, the exclusion of the United States from the list of third countries with comparable
standards that could export organic crops to the European Union, could have serious economic
implications for organic crops farmers in the United States, who, despite having presumably
complied with the USDA recommended best practices for coexistence, might still not be able
to access European markets. Although it is not made clear why the United States, whose
organic market value for 2013 totalled more than US$35 billion,?* was excluded from the list,
but it could be due to the preponderance of transgenic plant agriculture in the United States,

and the inevitability of adventitious transgenes in organic production, possibly in excess of the
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statutory 0.9 labelling threshold in the European Union.?!? For example, in 2013, 93 percent of
the 95 million acres cultivated with transgenic maize in the United States were transgenic,?'?
whilst the 2008 Organic Production Survey showed that 1.6 million acres were reserved for
organic crops in the United States.?!*

It is thus clear from the foregoing analysis of literature that the coexistence paradigm is far
from a frictionless level-playing field utopia, where the advent of transgenic plant crops had
no adverse economic effects on existing on conventional and organic crops. Rather the
reviewed literature shows how inherently disruptive transgenic plant technology is for existing
plant agricultural systems, and the inherent costs of its advent for organic and conventional
crops farmers. However, this is very typical of the disruptive nature of most technological
advancements of the post-industrial risk society, and is not in any way peculiar to transgenic
plant technology.?*® For whilst organic and conventional farmers theoretically had the "choice"
to cultivate their crops in the coexistence paradigm, and the right to "wish™ "to ensure that their
crops have the lowest possible presence of GMOs",2¢ these legitimate rights and aspirations
are inherently constrained by the inevitability of adventitious presence of transgenes in non-
transgenic crops, with concomitant economic, environmental, and public health

implications.?!’

212 gee Avrticles 12(2) and 24(2) of Regulation (EC) No. 1829/2003 of the European Parliament and of the Council
of 22 September 2003 on genetically modified food and feed, supra, note 12.

213 See United States Department of Agriculture, "USDA Coexistence Facts Sheets: Corn," (February 2015), at
http://www.usda.gov/documents/coexistence-corn-factsheet.pdf (accessed on 14 May 2015).

214 See United States Department of Agriculture, "USDA Coexistence Fact Sheets: Organic Farming," (February
2015), supra, note 209.

215 See Ulrich Beck, Risk Society: Towards a New Modernity, supra, note 7, at 51-84; Anthony Giddens, "Risks
and Responsibility," Modern Law Review, supra, note 7, at 1-10; Taiwo A. Oriola, "The Limits of Regulatory
Science in Transnational Governance of Transgenic Plant Agriculture and Food Systems," North Carolina
Journal of International Law and Commercial Regulation, Volume 39, Number 3, (Spring 2014), at 758-779.

216 See paragraph 1.1 of the Preamble to Commission Recommendation of 13 July 2010 on guidelines for the
development of national co-existence measures to avoid the unintended presence of GMO in conventional and
organic crops, supra, note 164.

217 See David Lee and Ellen Natesan, “Evaluating genetic containment strategies for transgenic plants,” TRENDS
in Biotechnology, supra, note 8, at 109-114.
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However, in the European Union, the mere presence of transgenes in organic or
conventional crops would not automatically exclude organic and conventional farmers from
non-transgenic crops market, provided the percentage of adventitious transgenic organisms in
their crops was below the 0.9 percent statutory minimum labelling threshold.?'® Even so,
meeting the minimum statutory labelling threshold might not automatically guarantee access
to the non-European transgenic crops markets with different coexistence rules and criteria for
what should constitute organic or conventional crops, as exemplified by the denial of US
organic crops farmers, of automatic market entry into the European Union.?*® Thus, organic
and conventional crops farmers could still incur economic loss if they were barred from
international non-transgenic crops markets, even if the EU statutory 0.9 percent minimum
labelling threshold was met. In the European Union, this scenario is indeed envisaged by the
July 2010 Commission Recommendation on Coexistence, which acknowledged that: "... the
presence of traces of GMOs in particular food crops - even at a level below 0.9% - may cause
economic damages to operators who would wish to market them as non-containing GMOs."?%
Thus, the inevitability of economic loss for conventional and organic farmers, irrespective of
whether their harvests exceed the minimum 0.9 percent transgenes contents, highlights the
perennial nature of the tensions and conflicting rights in the coexistence paradigm, and the
imperatives for adequate and effective compensation regimes that duly reflect the underlying
tensions and conflicts of coexistence.

It was perhaps the inevitability of adventitious transgenes in non-transgenic crops, the

concomitant economic loss, and the complexity of the coexistence rules that prompted the

218 See Avrticles 12(2) and 24(2) of Regulation (EC) No. 1829/2003 of the European Parliament and of the Council
of 22 September 2003 on genetically modified food and feed, supra, note 12.

219 See Annex 11, Commission Regulation (EC) No. 1235/2008 of December 2008 laying down detailed rules
for implementation of Council Regulation (EC) No. 834/2007 as regards the arrangements for imports of organic
products from third countries, supra, note 206.

220 See paragraph 1.1 of the Preamble to Commission Recommendation of 13 July 2010 on guidelines for the
development of national co-existence measures to avoid the unintended presence of GMO in conventional and
organic crops, supra, note 164.
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European Commission to devolve coexistence authority to Member States? The July 2010
Commission Recommendation on Coexistence granted Member States the flexibility to take
into account, their regional and national conditions in the formulation of coexistence rules and
measures that could pre-empt adventitious presence of transgenic organisms in conventional
and organic crops:?%
Farm structures and farming systems, and the economic and natural conditions under
which farmers in the European Union operate, are extremely diverse. The diversity of
farming systems and natural and economic conditions in the EU needs to be taken into
consideration when designing measures to avoid the unintended presence of GM crops
in other crops.??

However, whilst the devolution of coexistence authority no doubt empowers national
governments to take into consideration the peculiarities of their economic, environmental and
farming systems in the crafting of coexistence rules, it inadvertently ensures the possibility that
national coexistence rules in one Member State could invariably defer from the national
coexistence rules in another Member State. Whilst this is not necessarily a bad thing, it could
potentially strengthen existing disparate national liability and redress regimes, with
concomitant economic and legal ramifications for the European single market system that has
been the primary driver for harmonisation of EU laws since the establishment of the European
Union. It is the central argument of the thesis that the absence of a harmonised liability and
redress regime across the EU Member States, and amongst nations trading in transgenic plant
technological products, undermines the effectiveness of the current national and transnational
coexistence rules on compensation regimes for inherent damage in the coexistence paradigm.

Furthermore, coexistence rules are much more than regulation and policy, and include

technical specifications that range from the type of crops, desirable segregation distances,

climatic conditions, presence or absence of transgenic crops’ wild relatives, etc. For example,

221 See paragraph 2, id.
222 Id.
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technical specifications for coexistence rules for transgenic maize, which is predominantly
cultivated in the European Union,?®® do defer from the technical specifications for the
coexistence rules for transgenic soybean.??*

With regards to transgenic maize for example, statistical analysis of different field trials
revealed that segregation or isolation distance of between 30 metres between non-transgenic
field, resulted in cross-fertilisation value below the 0.9 percent statutory labelling threshold
under the EU laws.??® Also, cultivating transgenic and non-transgenic maize on different
"planting dates" of up to 10 days apart, could reduce cross-fertilisation incidents by up to 65
percent.?2® Moreover, field studies have shown that cross-fertilisation greatly depend on wind
conditions, and that wind direction and speed have strong influence on cross-fertilisation rates
at certain distances.??” However, with regards to soybean, a French case study showed that
keeping adventitious presence of transgenes below the 0.9 minimum statutory labelling
threshold, required a segregation distance of 10 metres between transgenic and non-transgenic
soybean fields.??® However, in Canada, the approved segregation distance of 3 metres between
transgenic and non-transgenic soybean fields, was adjudged sufficient market requirements for
keeping adventitious transgenes in non-transgenic soybean to between 0.5 and 0.1 percent.?%°
It is thus clear that technical specifications for coexistence rules would defer from one crop to

another, and even from one country to another.

223 See Petra Kozjak, Jelka Sustar-Volzlic and Vladimir Meglic, "Adventitious Presence of GMOs in Maize in the
View of Coexistence," Acta Agriculturae Slovenica, Volume 97, (3 September 2011), at 275-284.

224 See European Coexistence Bureau, "Best Practice Document: Coexistence of Genetically Modified Soybean
Crops with Conventional and Organic Farming," Plenary Meeting of the Advisory Group on Food Chain, Animal
and Plant Health, Brussels, (12 December 2014), at www.jrc.ec.europa.eu. (accessed on 14 May 2015).

225 See Petra Kozjak, Jelka Sustar-Volzlic and Vladimir Meglic, "Adventitious Presence of GMOs in Maize in the
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In the European Union, although coexistence authority is devolved to Member States, the
European Coexistence Bureau seeks to harmonise technical specifications for coexistence
rules, by facilitating the exchange and dissemination of technical and scientific information on
best agricultural management practices for coexistence to Member States, whilst
simultaneously ensuring that crop-specific guidelines allow for sufficient flexibility that would
allow Member States to take into account, their regional and local factors, such as share of
different crops in cultivation, crop rotation, field sizes, etc.?*° The technical and scientific
information includes segregation measures and other measures that could minimise potential
cross-border problems in the coexistence paradigm.?3!

In the United States, the US Department of Agriculture (USDA), through the office of
Biotechnology Regulatory Services (BRS) of the Animal and Plant Health Inspection Service
(APHIS), is responsible for transgenic plant agriculture policy oversight.2? Therefore the
USDA sets and oversees the ground rules for the release of transgenic crops into the
environment,?** which include technical information on segregation rules for transgenic and
non-transgenic crops.2* For example, the recommended separation distance between
transgenic maize and regulated plants that are allowed to pollinate openly is 660 feet or 201.17
metres.?*® This defers dramatically from the 30 metres separation distance requirement for

maize in the European Union.%® With regards to transgenic soybean, the recommended

230 gSee European Commission, Joint Research Centre, Institute for Prospective Technological Studies, at
http://ecob.jrc.ec.europa.eu/about.html (accessed on 14 May 2014).
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American Overview," in Chris A. Wozniak and Alan McHughen, (editors), Regulation of Agricultural
Biotechnology: The United States and Canada, (Heidelberg, New York & London: Springer, 2013), at 4146.

233 See section 340 (a) & (b), Federal Register, Volume 52, 22908, (June 1987).

234 5ee USDA and Biotechnology Services, "Minimum Separation Distances to Be Used for Confined Field Tests

of Certain Genetically Engineered Plants," available at
http://www.aphis.usda.gov/biotechnology/downloads/sep_dist_table 0813.pdf. (August 2013), (accessed on 14
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separation distance is 10 feet or 3.05 metres, in order to prevent mechanical mixing during
agricultural operations.?®’ Again, this defers greatly from the recommended 10 metre
separation distance for the French soybean field trial,>3 but closer to the 3 metres segregation
distance for soybean field trial in Canada.?®® Thus, a comparison of the recommended
separation distances between transgenic and non-transgenic crops in North America and the
European Union shows considerable differences, and the latter would appear to be more
stringent than the former. However, the differences could also be explained by the fact that
technical information on segregation distances and coexistence measures must, of necessity,
account for the peculiarities of national environmental dispositions, climatic conditions, wind
direction, wind speed, type or nature of neighbouring crops, etc.?4

Even so, compliance with technical segregation distance measures does not guarantee
absence of adventitious transgenes in non-transgenic crops, and this could impinge on the
adequacy of the fault-based liability regime in torts law, and make strict liability regime a more
attractive compensation regime in the circumstances.?*! Indeed, the International Federation of
Organic Agriculture Movements in Europe, had urged the European regulatory authorities in
their 2003 position paper to recognise the inevitability of adventitious presence of transgenes
in organic crops, the concomitant economic loss, and the imposition of a strict liability regime

to compensate any consequential economic loss.??
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241 See Charles O. Gregory, "Trespass to Negligence to Absolute Liability," in David Campbell and Robert Lee,
Environmental Law and Economics Volume 11, (Aldershot, England & Burlington, USA: Ashgate, 2007), at 1-
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Moreover, even with all the technical segregation measures and rules in the coexistence
paradigm, empirical evidence and recent case law from Europe and North America would
suggest that the current coexistence arrangements for transgenic and non-transgenic plant
agriculture and products is fraught with existential conflicts, with concomitant legal battles that
stemmed primarily from adventitious presence of transgenes in conventional and organic crops
and the environment. For example, proteins from transgenic pharmaceutical corn primarily
designed to rid piglets of diarrhoea were discovered in transgenic soybean designed for human
consumption in the United States in 2002.24% Similarly, in 1998, StarLink corn, which was
primarily approved for animal feed, and which was unsuitable for human consumption, was
subsequently found in transgenic corn destined for the food chain in the United States and as
far afield as Europe, South America and Japan.?** There were consequential fears of possible
adverse public health impacts in the United States, but subsequent blood tests proved
inconclusive.?® Also, there is a high propensity for adventitious cross-border genes flow
between transgenic and non-transgenic crops, and between transgenic crops approved for
livestock feeds, and transgenic crops approved for human consumption.?*® This is exemplified
by the 2005 discovery in Europe and the United Kingdom, of unapproved Bt10 corn variety,
which was mistakenly sold and exported from the United States, as the approved Btl1l corn

variety.?4
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at 1.
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on Food Biotechnology, (October 2001), at 1. (accessed on 14 May 2015).
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supra, note 115, at 229 - 230.

246 See Elena Angulo and Ben Gilna, "When Biotech Crosses Borders," Nature Biotechnology, supra, note 27, at
277-282; Carol Mallory-Smith and Maria Zapiola, "Gene Flow from Glyphosate-Resistant Crops," Pest
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Moreover, the scenario of adventitious gene flow in the coexistence paradigm and the
consequential economic loss, was exemplified by Karl Heinz Bablok and Others v. Freistaat
Bayern and Others, in which the Court of Justice of the European Union held that adventitious
presence of proteins from Monsanto’s transgenic maize pollens in the beehives of a Bavarian
amateur commercial beekeeper, exceeded the statutory 0.9 percent labelling threshold, and had
consequently transformed the honey harvested from the beehives into a transgenic variety.
Consequently, prior authorisation was needed before the honey could be sold on to the general
public.?*8

Therefore, to the extent that there are parallel and thriving organic and conventional crops
markets in Europe and North America; and to the extent that organic and conventional crops
have been essentially redefined to accommodate the inevitable adventitious presence of
transgenes by 0.9 percent maximum threshold in the European Union; economic loss induced
in circumstances analogous to Karl Heinz Bablok Case would continue to dog the coexistence
paradigm, and nothing short of appropriate compensation regime could balance the rights of
transgenic and non-transgenic crops farmers, assuage disgruntled farmers, and fulfil the
European Commission and USDA's coexistence policy objective of facilitating and
empowering consumers and farmers' choice in the coexistence paradigm.?4°

Furthermore, coexistence of transgenic and non-transgenic plant agriculture could
precipitate patents infringement in proprietary transgenic seeds that strayed into a neighbouring
farmland, if the neighbouring farmer cultivated the said transgenic seeds. This scenario would
be tantamount to a use of patented technology without prior consent or authorisation of the

patent proprietor, and is well exemplified by Monsanto v. Schmeiser, in which the Supreme

248 See Karl Heinz Bablok and Others v. Freistaat Bayern and Others, Case C-442/09 (6 September 2011).

249 See paragraph 1.1 of the Preamble to Commission Recommendation of 13 July 2010 on guidelines for the
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Production Methods," (February 2015), supra, note 186.

49



Court of Canada held inter alia that a non-transgenic soybean farmer was liable for patent
infringement for cultivating adventitious transgenic soy seeds that he found growing on his
farmland.°

The Schmeiser Case scenario is particularly worrisome because it potentially leaves
neighbouring farmers vulnerable to expensive patents litigations. It is even more worrisome
because of the strict liability nature of the patent system, and the absence of any legal defence
mechanism or redress regime for non-transgenic plant farmers in the current coexistence policy
paradigm.?®! Albeit a Canadian Supreme Court Judgment, and despite the presumed
territoriality of national patent laws,?®? the decision in Schmeiser Case could potentially be
replicated in the UK and EU Courts because of the harmonising effects of the WTO Agreement
on Trade-Related Aspects of Intellectual Property Rights,>>® which sets a legally binding
minimum level of patents protection for all trading partners,?>*and the provisions of which the
Grand Chamber of the Court of Justice of the European Union held were compatible with
European Community laws, and over which the Court held that it had jurisdiction in Merck
Genéricos Produtos Farmacéuticos v. Merck & Co. Inc.?® In effect, the provisions of the
TRIPs Agreement is legally binding on Member States of the European Union,?® and its

globalising objective and transnational reach may have neutered the presumed territoriality of
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national patents laws.?>” Besides, Monsanto and other multinational transgenic seeds firms
routinely register their patents in multiple jurisdictions, including the European Union in order
to defeat possible patent territoriality defence to patent infringements.?*

With regards to the impacts of transgenic plant agriculture on the environment, recent
scientific papers, albeit disputed, have indicated that proteins from Bacillus Thuringiensis,
which was an integral component of all commercial transgenic Bt. crops currently on the
market, could be deleterious to other microorganisms in the ecosystem and the environment.?%
Furthermore, scientists and experts have expressed concerns that transgenic plant technology,
which currently comprises a handful of purposed-made Bacillus thuringiensis transgenic seeds,
could foster a mono-cultural plant agricultural system, impinge on crop variety diversity, and
precipitate genetic erosion, with concomitant negative implications for plant biodiversity and
global food security.?®® For example, Mauricio Bellon et al argued that the introduction of
transgenic maize with multiple transgenes into Mexico, which has been a centre of maize
domestication and diversity for centuries, could threaten the diversity of local maize
populations, unless a procedure was in place to ensure reversibility.?! However, Vijesh

Krishna et al hypothesised that transgenic plant technology could preserve crops varietal

257 See Alexander Peukert, "Territoriality and Extraterritoriality in Intellectual Property Law," in Gunther Handl
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at 16204-16208.

%0 gSee Eric Holt-Giménez & Miguel A. Altieri, “Agroecology, Food Sovereignty, and the New Green
Revolution,” Agroecology and Sustainable Food Systems, Volume 37, Issue 1, (2013), at 90-102; Mauricio R.
Bellon and Julien Berthaud, “Transgenic Maize and the Evolution of Landrace Diversity in Mexico: The
Importance of Farmers” Behavior,” Plant Physiology, Volume 134, (2004), at 883-888.

261 See Mauricio R. Bellon and Julien Berthaud, “Transgenic Maize and the Evolution of Landrace Diversity in
Mexico: The Importance of Farmers’ Behavior,” Plant Physiology, id, at 885.

51



diversity if farmers had access to and cultivated more transgenic crops varieties, but noted that
this was unlikely in places where there were restrictions on transgenic plant agriculture.?®2

Moreover, there is no scientific consensus on possible risks of transgenic plant technology
for human health, which range from toxicity, allergenicity, antibiotic immunity, to chemical
reactions to human cell.?®® And as noted in section 1.1.7 of the thesis, the blood test results of
people who allegedly fell ill following the consumption of foods containing StarLink corn
meant to cure diarrhoea in piglets, proved inconclusive for any known links to the alleged
illness, amidst allegations of critical data suppression by Aventis Corporation.?* Thus, the
prevailing scientific uncertainties and acrimonious claims and counter-claims by scientists on
the proprieties of transgenic plant technology for the environment and public health, have
arguably exacerbated the perception of risk, and justified the imperatives for pragmatic and
effective liability and redress regime.

Yet, the current national and transnational liability and redress regimes have failed to
adequately address some of the existential conflicts highlighted in the preceding sections of the
thesis. In the European Union, the decentralisation of the legal framework for liability and
redress regimes in the EU coexistence policy framework,?®® could potentially increase the
likelihood of disparate liability and redress regime within the EU single market, and the
prospects for forum shopping by potential litigants. For example, whilst Austria has a statutory
strict liability and redress regime under the Gene Technology Act,?® England and Wales,

Scotland and Northern Ireland have no special statutory liability regime for transgenic plant

%2 See Vijesh Krishma, Martin Quam and David Zilberman, “Transgenic Crops, Production Risk and
Agrobiodiversity,” European Review of Agricultural Economics, (4 June 2015), at 1-28.
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266 See Manuela Weissenbacher, ‘Damage Caused by GMOs under Austrian Law’, in Bernhard A. Koch (ed.)
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technology as such.?” In England and Wales, the Department of Environment and Rural
Affairs (DEFRA) would prefer that existing liability and redress regimes should address any
consequential damage in the coexistence paradigm,?® whilst Scotland and Northern Ireland
currently have no liability and redress regime policy specifically for transgenic plant
technology. The scenario of disparate compensation regimes is further complicated by
Directive 2015/412 of March 2015, which allowed EU Member States to opt-out of transgenic
plant organisms on grounds other than scientific evidence,?®® thus making it highly likely that
Member States that opted-out could have more stringent liability and redress regime, than those
that opted-in and embraced transgenic plant organisms and agriculture.

On the international level, the United Nations-sponsored liability and redress regime for
transgenic organisms, which was agreed to in Japan and published in 2010 following six years
of negotiations, failed to specify the character, nature and modalities for civil liability and
redress regimes for possible damage from transgenic organisms.2™

Most significantly, the insurance industry is reluctant to insure risks associated with
transgenic plant agriculture. In fact, a survey carried out in the United Kingdom in 2003 found
that insurers were equating risks associated with transgenic plant agriculture with risks posed

by asbestos, thalidomide and acts of terrorisms.?’*
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Therefore, since commingling risks of transgenic and non-transgenic crops are currently
perceived as uninsurable by the insurance industry, scholars have floated possible causes of
action and remedies that ranged from contract, negligence, trespass, private nuisance, public
nuisance, product liability to strict liability.2’? The thesis will critically evaluate the adequacy
and viability of these remedies in the context of the laws of the United Kingdom, the European
Union and the United States and Canada for comparative effects, and then recommend a
framework for coherent and effective liability and redress regime for possible economic,
proprietary, environmental and public health damage induced by adventitious admixture of
transgenic and non-transgenic crops, and adventitious presence of unapproved transgenic
organisms in approved transgenic plant organisms. This exercise would necessitate exploring
the nature of liability emanating from adventitious presence of transgenes in the environment
and the food chain, and the legal instruments for apportioning liability and remedying
consequential economic and non-economic damage. The thesis will then propose a sui generis
compensation regime that would complement existing liability regimes, with a view to

balancing the conflicting rights in the coexistence paradigm.

1.1.9. Research Hypotheses.

The research is framed by two hypotheses. The first hypothesis is hinged on the proposition
that the current lackadaisical national and transnational coexistence policies on compensation
regime for inherent economic, environmental and public health damage in the coexistence
paradigm, is partly underpinned by the “substantial equivalence” doctrine, which posits that
foods derived from transgenic crops are equivalent to and no different from those from

conventional and organic crops, and that no special legislation is needed to regulate transgenic

272 See Maria Lee and Robert Burrell, “Liability for the Escape of GM Seeds: Pursuing the ‘Victim’?” The Modern
Law Review, supra, note 249, at 517-537.
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crops.2’®  Thus, by extrapolation, transgenic plant agriculture would also be substantially
equivalent to conventional and organic plant agriculture, and therefore, no system of plant
agriculture can cause harm or impede the other from flourishing, and it would therefore be
unnecessary to formulate any compensation policy for the coexistence paradigm. This indeed
is the cornerstone of the official U.S plant biotechnology policy, which is geared primarily at
promoting and maximising the benefits of transgenic plant technology.?’

Furthermore, as a major producer and promoter of transgenic plant technology, the US was
able to spread its substantial equivalence policy internationally, and this arguably partly
explained the reluctance of some national regulators like the UK Department for Environment,
Food and Rural Affairs (DEFRA), in formulating coherent and effective compensation regime
for inherent damage in the coexistence paradigm.2’® Thus, the substantial equivalence policy
arguably removes the urgency and exigency for proactive and effective compensation regime
that is especially tailored to deal with the unique challenges posed by the coexistence of
transgenic and non-transgenic plant agriculture.?’® For why would a proactive compensation
regime be necessary for possible admixture of products of essentially similar genetic
properties? Indeed, the biotechnology industry was opposed to a compensation regime
precisely for similar reasons, and the possibility that it could give the impression that transgenic
plant technology was inherently unsafe.?’”” Furthermore, it is argued that the influence of the
substantial equivalence doctrine is palpable in the lack of effective civil liability regime in the

United Nations-sponsored transnational liability regime, drawn up in 2010 in Nagoya, Japan,

273 See The United States Department of Health and Services (HHS), Food and Drug Administration (FDA)
Statement of Policy: Foods Derived From New Plant Varieties, Docket No. 92N-0139, The Federal Register
volume 57, (1992), supra, note 17, at 22984.

274 |d

275 See Christopher Rodgers, “Defra’s Coexistence Proposals for GM Crops: A Recipe for Confrontation?” Supra,
note 15, at 1-8.

216 See section 1.1.5 above.

277 See Gurdial Singh Nijar, “The Nagoya-Kuala Lumpur Supplementary Protocol on Liability and Redress to the
Cartagena Protocol on Biosafety: An Analysis and Implementation Challenges”, International Environmental
Agreements: Policy, Law and Economics, supra, note 18, at 279.
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pursuant to the provisions of the United Nations Cartagena Protocol on Biosafety, following
several years of negotiations.?’® The hypothesis on the full impacts of the substantial
equivalence doctrine, is tested, discussed and analysed in Chapter Two of the thesis.

The second hypothesis of the thesis is theoretical, and draws largely on the socio-legal
theory espoused by Ulrich Beck and Anthony Giddens on the imperatives for concomitant
responsibility, obligations, accountability and liability for "technologies of risks™ in our post-
industrial, technological and “risk society”.2”® In his seminal book, Risk Society: Towards a
New Modernity, Beck argued that the modern society had entered a “reflexive” stage in which
there was a growing realisation that the industrial and technological society had birthed new
and unintended risks, which were hard to control, monitor, and contained, despite the
proliferation of “risk techniques.” Ulrich Beck characterised the new technological risks as
unnatural man-made hazards and argued that the “risk society” was preoccupied with safety
and distribution of risks.?°

However, unlike Ulrich Beck, Anthony Giddens did not equate “risk” with “hazard”, noting
that “a risk society is not, as such, the same as hazard or danger”, nor is it “intrinsically more
dangerous or hazardous than pre-existing forms of social order.”?8! However, Anthony Giddens
similarly attributed the “risk society” to the advent of “science and technology”, which
effectively put an end to “nature” and “tradition” as we knew it.?®2 However, he observed that
“the end of nature” did not mean that “the natural environment” had disappeared, but that there
were now few of the physical worlds “untouched by human intervention.”?%® However,

Anthony Giddens noted that a distinction must be made between two kinds of risk: the first

278 1d, at 271-290.

279 See Ulrich Beck, Risk Society: Towards a New Modernity, supra, note 10, at 51-84; Anthony Giddens, “Risk
and Responsibility”, Modern Law Review, supra, note 7, at 1-10.

280 See Ulrich Beck, Risk Society: Towards a New Modernity, id, at 51-62.

281 See Anthony Giddens, “Risk and Responsibility”, Modern Law Review, supra, note 7, at 3.

22 1d, at 3.
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was the “external risk”, which characterised the first two-hundred years of the industrial
society; whilst the second was “manufactured risk”, which was ushered in by the advent of
science and technology.?* He noted that whilst “external risk” of the industrial society, such
as “sickness, disablement and unemployment” were easily calculable by actuarial tables and
treated as “accidents of fate” for which insurance was collectively provided; “manufactured
risk” referred to new unprecedented “risk environments” for which history provided us with
very little previous experience.?®® Anthony Giddens then reflected on “the interesting
consequences” of the risk society, which included the BSE debate in Britain and continental
Europe and the Chernobyl nuclear accident, with concomitant long-term effects that were
difficult to chart.?8®
Anthony Giddens further observed that no risk could be described without reference to
human value, which could be the preservation of human life.?®” He was pessimistic and
sceptical about the reliability of science in resolving the unique problems posed by the risk
society, not least because scientific opinions are often characterised by disagreements and
uncertainties:
We cannot simply ‘accept’ the findings which scientists produce, if only because
scientists so frequently disagree with one another, particularly in situations of
manufactured risk. And everyone now recognizes the essentially sceptical character of
science. Whenever someone decides what to eat, what to have for breakfast, whether to
drink decaffeinated or ordinary coffee, that person takes a decision in the context of
conflicting, changeable scientific and technological information.?®
Most significantly, Giddens observed that risk was always about “security and safety”, and
“responsibility” and that as we moved towards a world dominated by manufactured risk, there

would be a renewed discussion about the nature of concomitant responsibility. He defined

‘responsibility’ as “an interestingly ambiguous or multi-layered term”:

841d, at 4.
%851d, at 4.
286 1d at 4-5.
2871d, at 5.
288 1d, at 4.
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In one sense, someone who is responsible for an event can be said to be the author of
that event. This is the original sense of ‘responsible’, which links it with causality or
agency. Another meaning of responsibility is where we speak of someone being
responsible if he or she acts in an ethical or accountable manner. Responsibility also
however means obligation, or liability, and this is the most interesting sense to
counterpose with risk.?3°
Whilst drawing on the socio-legal theory espoused by Ulrich Beck and Anthony Giddens,
it is hypothesised in the thesis that transgenic plant technology is not an “external risk” of the
industrial age that characterised much of the 19" and early 20" centuries, but a “manufactured
risk” that is very much part of the 21% century contemporary technological landscape, given
that the technology debuted commercially in 1996.2° Moreover, like most high-risk
technology of the post-industrial risk society, the underlying science for transgenic plant
technology is rife with uncertainties and counter-claims on its proprieties for the environment
and public health, as amply demonstrated in previous analyses in section 1.1.7 of the thesis.
Also, whether as a “manufactured risk” a la Giddens, or as “an unnatural man-made
hazards™” a la Beck, the governance systems for the technology of the post-industrial “risk
society”, which range from nuclear, nanotechnology, to transgenic plant technology, is
preoccupied with safety issues and how best the attendant and inherent risks could be fairly
distributed. This invariably raises the important question of “responsibility”, which in this
context, connotes legal or juridical “obligation” or “liability” as ably adumbrated by Anthony
Giddens.?%
However, because the risk posed by transgenic plant technology is not easily calculable and
its causation is not easily determined, it is not an “external risk” that could be easily dealt with
by actuarial tables and therefore cannot be categorised as “accidents of fate” in the same way

292

as the risks associated with the old industrial society order.=” It is therefore not surprising that
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the insurance industry refused to insure transgenic plant technological risks, which they
equated with asbestos, thalidomide, and acts of terrorisms.?®® According to Ina Ebert and
Christian Lahstein, transgenic plant technology risks and losses are usually explicitly excluded
from insurance coverage due to “the incalculability of associated risks”, especially in countries
with strict liability laws, such as Germany where losses associated with transgenic plant
technology are deemed uninsurable and excluded from coverage due to the strict liability nature
of its legal environment.”?%

Thus, to the extent that the risks posed by transgenic plant technology are “manufactured
risks” in the post-industrial and high technology “risk society”, as espoused by Ulrich Beck;?%
and to the extent that risks should, of necessity, beget responsibility, accountability, obligation
and liability, as espoused by Anthony Giddens;?% it is proposed in the thesis that the risks
posed by transgenic plant technology in the coexistence paradigm must necessarily be
accounted for in law, in the same way that “the risk society” routinely demands responsibility
and accountability of all technologies of risks that range from nuclear technology to
nanotechnology. This argument is further reinforced by the scientific uncertainties, claims and
counter-claims that underpin the safety science of transgenic plant technology, which

uncertainties, the thesis argues, have arguably heightened public perception of transgenic plant

technology risks .

1.2.0. Research Questions.

2% See Paul Brown, “Insurers refuse to cover GM farmers: Leading companies liken risk to thalidomide and
terrorism.” The Guardian, supra, note 269, at 6.
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of GMOs in Non-GM Crops, (Wien & New York: Springer, 2008), at 577-578. .
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The thesis is framed by four research questions: The first question asks about the extent to
which the substantial equivalence doctrine informs or hampers current national and
transnational liability and redress regimes within the broader coexistence policy paradigm?
This question is very pertinent because it is the basis of one of the thesis’ two hypotheses,
which implicates substantial equivalent doctrine for the current lackadaisical compensation
regime in national and international laws. The research question and the hypothesis are tested
in Chapter Two of the thesis, which analyses the origin, history and impacts of the substantial
equivalence doctrine on the current coexistence laws of the United States, the European Union,
and the United Kingdom.

The second research question asks about the propriety and adequacy of the current national
and transnational civil compensation regimes? This question underpins the essence of the
research, which is a critique of the current disparate and largely incoherent and uncertain
liability and redress regime for damage induced by transgenic plant technology. Moreover, the
question is an integral part of the central argument of the thesis, and underpins the basis for the
proposed sui generis legal framework in Chapter Seven of the thesis.

The third question asks whether a sui generis liability and redress regime would be best
suited to addressing the gaps in the current disparate and largely ineffective national and
international compensation regimes? Chapters Five and Six of the thesis seek to highlight the
inherent flaws in the current compensation regimes, and thereby justify the imperatives for a
sui generis compensation regime as a complementary, harmonising, and moderating force for
the current disparate compensation regimes. If the answer to the third question is yes, then the
next question is what form and modality should such the sui generis compensation regime take?
The answer to this secondary question is provided in the analyses contained in Chapter Seven

of the thesis.
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The fourth question stems from the third, and asks about possible limitations of the proposed
sui generis regime, and how they could be overcome? Again, answers to this question are

provided in the discussions and analyses in Chapter Seven of the thesis.

1.2.1. Scope of Research

In order to effectively answer the research questions listed in section 1.2.0 of the thesis, the
scope of the research would, of necessity, be transnational. Therefore the thesis will conduct a
comparative analysis of relevant case laws, and statutes from the United Kingdom, the
European Union, the United States, and Canada; and review the propriety of possible causes
of action that range from strict liability, product liability, tortious liability to contractual
liability, for remedying inherent damage in the coexistence of transgenic and non-transgenic
plant agriculture. The analysis will draw heavily on analogous case law from North America
and Europe to explicate various liability scenarios of harm or damage to property, person and
health due to adventitious presence of transgenes in the environment and in non-transgenic
plant agricultural products.

A transnational rather than national or regional scope is preferable for the following reasons.
First, commercial transgenic plant agriculture originates in North America, where the
preponderance of emerging case law also originate. Also, Canada and the United States, which
are common law countries, provide invaluable templates and insights into how Courts in the
United Kingdom might rule in circumstances analogous to emerging legal issues on liability
and redress regimes for damage induced by adventitious transgenes. Second, the
internationalisation of trade in transgenic seeds, crops and food products, and the prohibition
of national barriers to transnational trades in transgenic plant agricultural products by the

institutions of the World Trade Organization, as exemplified by the European Communities
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Biotech Products Case,?®” have ensured the inexorable spread of transgenic plant agriculture
and food products around the world, inevitably rendering a national treatment of the associated
legal problems narrow and incomplete. For example, as noted earlier in section 1.1.0 of the
thesis, transgenic crops are now cultivated commercially across six continents, and in 2014,
181.5 million hectares were cultivated in twenty-eight countries.?®® Third, some of the
fundamental and defining terms of coexistence policies, are transcendental of national policies
and boundaries, and include the ‘substantial equivalence’ doctrine, which originated in the
United States,®® and the “precautionary principle”, which originated in Germany in the
1970s,2° and was an integral part of the United Nations Cartagena Protocol on Biosafety of
2000.3%

However, there is an inherent limitation to the coverage of such wide-ranging causes of
actions across disparate subjects areas and jurisdictions in Europe and North America with
different national legislations and policies on coexistence policy for transgenic plant
technology. For example, in Chapters Five and Six of the thesis, possible causes of action
discussed are in subject areas of torts, contract, product liability, strict liability, environmental
liability, intellectual property, and procedural Norwich Pharmacal actions, amongst others. The
subjects are each distinctive in their own rights and typically cover wider scope of issues than
those discussed in the thesis. Therefore, it is necessary to be selective and apply only the aspects
of the subject areas that are of immediate relevance to the disputes in the current coexistence
paradigm. For example, whilst intellectual property law covers a wide-range of topics from

copyright, confidential information, trademarks, patents, plant breeders' rights, industrial
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designs, to character merchandising, etc., 32 only the aspects of intellectual property subject
area that are most pertinent to the common disputes in the coexistence paradigm will be

discussed in the thesis.

1.2.2. Research Methodology.

The research uses qualitative, conceptual, applied, and analytical research methods for the
evaluation, analysis and discussion of research problems, research objectives, research scope,
research hypotheses, and proposed solutions to research problems.

Qualitative methodology is used in the thesis to explore comparative literature on the
coexistence of transgenic and non-transgenic plant agriculture, with the aim of ascertaining
why it is currently difficult to achieve coherent and effective compensation regimes for damage
induced by adventitious admixture in the coexistence paradigm, and the best regulatory model
to achieve this objective. The scope of literature covers primary and secondary materials from
the European Union, the United Kingdom, the United States, and Canada for comparative
effective. Whilst the scope of research primarily relates to the coexistence laws of the United
States and the European Union, as implemented in the United Kingdom and other selected
European Union countries, such as Germany and Austria, there are occasional references to
Canadian literature for the following reasons: First, alongside the United States, Canada is a
major grower and exporter of transgenic plant agricultural products to the European Union.
Second, Canada was one of the complainants against the European Commission’s 1998
moratorium in the European Communities Biotech Products Case.3* Third, just like the United
States, Canadian commercial transgenic plant agriculture has generated a body of case law and
materials, which are relevant to issues highlighted in the research problems description. Fourth,

Canada is a common law country, and whilst Canadian courts’ judgments are not binding on

302 gee William Cornish, David Llewelyn, and Tanya Aplin, Intellectual Property: Patents, Copyrights,
Trademarks and Allied rights, 8th edition, (London: Sweet & Maxwell, 2013).
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63



UK Courts, they could provide useful academic templates for comparative analyses of
analogous problems and help shape the burgeoning coexistence policy in the UK.

Conceptual methodology is used in the thesis to integrate the two research hypotheses
highlighted in section 1.1.9 into the central argument of the thesis on the exigency and
imperatives for effective compensation regimes in the coexistence paradigm. For example, the
hypothesis that the substantial equivalent doctrine partly underpins the current lackadaisical
and disparate compensation regime for transgenic plant technology is integrated into the central
arguments in Chapters Two and Three of the thesis. Also, the hypothesis that draws on the
socio-legal theory on the link between the "risk society", technological advancements, and the
imperatives for legal responsibility, is integrated into the analyses of the arguments and issues
raised in Chapter Three of the thesis, which discusses the underlying regulatory science in the
current coexistence regimes, and the solutions proffered in Chapter Seven of the thesis, which
sets out the framework and modality for coherent, effective and enforceable transnational
compensation regimes.

Applied research methodology is used in the thesis for the discussion and application of
relevant case law, legislations, literature, and documented accounts, which demonstrate the
unique existential challenges posed by the coexistence of transgenic and non-transgenic plant
organisms and agricultural systems. The said literature is then applied and used as the basis for
the analysis of research problems, research questions and objectives, scope of research,
research hypotheses, and proposed solutions to research problems. For example, the thesis’
hypotheses are used to press the central arguments on the need for effective and coherent
liability and redress regime for damage induced by transgenic plant technology in the
coexistence paradigm. Also, the propriety of possible causes of action at common law and
under statutes are applied to liability and redress scenarios involving for damage induced by

transgenic plant technology in Chapters Five and Six of the thesis.
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Analytical research methodology is used for critical evaluation and discussion of relevant
literature with regards to the nature of research problems, research objectives, the scope of
research, and research questions. For example, Chapter Two of the thesis analyses and
evaluates the propriety of the substantial equivalence doctrine; Chapter Three of the thesis
analyses and evaluates the impacts of the underlying science of transgenic plant technology on
the current regulatory framework and policy on coexistence; whilst Chapter Four of the thesis
evaluates the underlying existential conflicts in the coexistence paradigm. Furthermore,
Chapters Five and Six of the thesis critically analyse and evaluate the adequacy of the current
compensation regimes, whilst Chapter Seven of the thesis analyses and justifies the modalities
and structures of the prescribed sui generis compensation regime as a complementary and

parallel coexistence governance system.

1.2.3. Research Background.

Prior to enrolling for doctoral study at Cardiff University in September 2006, | was involved
in a comparative research focusing on the labelling rules for transgenic plant technological
products in the European Union and the United States. Drawing on ethical, safety, and rights
arguments, the research supported the EU labelling regulations, and questioned the reluctance
of the US regulatory authorities in establishing a labelling regime, despite a survey that showed
that more than 93 percent of US residents preferred labelling of transgenic plant technological
products. The research paper was subsequently published in Singapore Journal of Legal
Studies in December 2002.3% In September 2006, | enrolled on the doctoral programme at
Cardiff Law School, whilst working as a graduate teaching assistant at the Law School.
Although | was open to conducting a doctoral study on any socio-legal topics, my interest in

transgenic plant agriculture governance and the problems of coexistence was rekindled by

304 See Taiwo A. Oriola, “Consumer Dilemmas: The Right to Know, Safety, Ethics, and Policy of Genetically
Modified Food,” Singapore Journal Legal Studies, supra, note 39, pp. 514-573.

65



Professor Robert Lee, who was a Professor of Law at Cardiff Law School and a Co-director at
the Centre for Business Relationships, Accountability, Sustainability and Society (BRASS),
Cardiff University. | was fortunate to be able to draw on the expertise of Professor Robert Lee
on the subject, as well as the supports and encouragement of staff and colleagues at Cardiff
Law School and BRASS. | have since benefitted immensely from my association with Cardiff
Law School and the Staff whose invaluable supports helped me in the completion of the

doctoral research.

1.2.4. Chapters Outline.
The thesis is broadly divided into four parts. Part I comprises Chapter One; Part 1l comprises
Chapters Two and Three; Part Il comprises Chapters Four, Five and Six; and Part 1V
comprises the concluding Chapter Seven. Chapter One reviews relevant literature, discusses
and analyses key terms and concepts, key research problems, rationale for the research, scope
of research, research hypotheses, research methodology, and background to the research.
Chapter Two of the thesis tests the validity of one of the thesis’ hypotheses, which posits
that the "substantial equivalence doctrine” partly underpins the current disparate and non-
effectual compensation regimes in national and transnational legal frameworks on the
coexistence of transgenic and non-transgenic plant organisms. The chapter highlights the
impacts of the substantial equivalence doctrine on the current regulatory framework in the
United States, the European Union, and the United Kingdom, and how the doctrine undermines
the imperatives for adequate and coherent compensation regime in the coexistence paradigm.
Chapter Three of the thesis analyses the current regulatory framework for transgenic plant
agriculture governance in the European Union, the United Kingdom, and the United States.
The chapter provides an insight into the approval systems and coexistence arrangements for

transgenic plant organisms, and the inherent limitations of regulatory science for transgenic
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plant technology governance. The chapter explores the symbiotic relationship between science
and transgenic plant technology policy, and the undue policy deference to science, which is
uncertain and highly contested. The chapter seeks to link the primacy of science to the
incoherent, ineffective, and disparate compensation regimes in the coexistence paradigm.

Chapter Four discusses the reality of the coexistence paradigm, through a mixture of
descriptive and analytical narrative of real events culled from primary and secondary literature.
The nature of the materials which range from anecdotal accounts, newspapers interviews, to
primary literature, dictate the descriptive nature of the analysis and review of scenarios of
existential conflicts inherent in the advent of transgenic plant organisms and agriculture, and
the impacts of the conflicts on stakeholders, who range from the consumers, farmers to
transgenic seeds firms. The chapter seeks to demonstrate the imperatives for concomitant
liability and redress regimes that could facilitate mutual coexistence of transgenic and non-
transgenic plant organisms and agriculture.

Chapter Five examines and discusses the scenarios for tortious liability for damage caused
by adventitious transgenes in the coexistence paradigm. Possible causes of action range from
negligence, private nuisance, trespass, to the rule in Rylands v Fletcher. The chapter explores
the propriety and effectiveness of these causes of action to inherent damage in the coexistence
paradigm.

Chapter Six examines the relevance and costs of traceability and possible causes of action
for inherent damage in the supply chain. The supply chain liability is used as a generic platform
to introduce other possible causes of action outside of torts law, but which could crop up in the
supply chain for transgenic plant technological products. These range from torts, contract,
product liability, environmental liability strict liability, to procedural Norwich Pharmacal
actions. The importance of traceability to supply chain liability is analysed and discussed in

the context of conceivable scenarios of strict liability, product liability, environmental liability
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and contractual liability. The chapter highlights and discusses the proprieties of these causes of
action in conceivable supply chain liability scenarios.

Chapter Seven, which concludes the thesis, proposes an outline and modalities for a sui
generis compensation regime that would supplement, harmonise, and moderate existing
disparate national and international compensation regimes for inherent damage in the
coexistence paradigm. The sui generis liability regime draws on the templates for Nagoya-
Kuala Lumpur Supplementary Protocol on Liability and Redress Regime, and proposes
structural and enforcement mechanisms. The chapter also highlights the challenges of
enforcement, and weaknesses of the proposed transnational compensation regime, and
proposes workable mechanisms for overcoming these weaknesses, whilst drawing on
comparable international treaties such as the WTO 1994 Trade Related Intellectual Property

Agreements.

Chapter Two
Substantial Equivalence and the Coexistence Paradigm.

2.1.0. Introduction.
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Chapter Two sets out to test one of the two hypotheses of the thesis, which posits that
substantial equivalence doctrine undermines the need for effective liability and redress regime.
The chapter discusses the origin of the substantial equivalence doctrine, and analyses its
putative role as a quasi-regulatory and scientific tool in the coexistence policy and governance
structures for transgenic and non-transgenic plant agriculture in the United States and the
European Union. The chapter tests the validity of the hypothesis by questioning the underlying
motives, propriety and legitimacy of the substantial equivalence doctrine. The chapter also
highlights the influences of the substantial equivalence doctrine on national and international
coexistence policies and international institutions, and the extent to which it undermines the
imperatives for effective liability and redress regime for possible damage in the coexistence

arrangements for transgenic and non-transgenic plant agriculture.

2.1.1. The Concept of the Substantial Equivalence Doctrine.

The substantial equivalence doctrine is the official policy of the United States government,
which is rooted in the Food and Drug Administration Policy that posits that transgenic plant
foods are similar in their chemical composition to organic and conventional foods, and are
therefore “generally recognised as safe”, as they “do not introduce unique health risks to
consumers.”3% Thus, there is a tacit assumption in the substantial equivalence doctrine that
genetic materials used in transgenic plant crops “will likely be the same or substantially similar
to substances commonly found in foods, such as proteins, fats, and oils, and carbohydrates.”306

The substantial equivalence doctrine also posits that similarity between a transgenic plant food

and its conventional counterpart could be demonstrated by testing their chemical

305 See Paul R. Billings and Peter Shorett, “Coping with Uncertainty: The Human Health Implications of GE
Foods,” in Iain E.P. Taylor, (editor), Genetically Engineered Crops: Interim Policies, Uncertain Legislation,
supra, note 126, at 78-79.

306 See the United States Department of Health and Services (HHS), Food and Drug Administration (FDA)
Statement of Policy: Foods Derived From New Plant Varieties, supra, note 17, at 57.
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composition,® and if comparative study of chemical composition could not resolve safety
concerns, then “feeding studies or other toxicological tests may be warranted.””3%® Even so, the
Food and Drug Administration have acknowledged the limitations of “feeding studies” and
“toxicological tests”, by noting that “feeding studies on whole foods have limited sensitivity”
since it would be relatively difficult “to administer exaggerated doses.”®% Thus, despite its
apparent limitations as a safety assessment and regulatory tool for transgenic plant foods and
products, substantial equivalence doctrine has been used primarily by the United States
regulatory authorities as an unqualified scientific and quasi-regulatory tool for transgenic plant
foods and products, as exemplified by the United States Food and Drug Administration’s
presumptive policy that transgenic plant foods and products are “generally recognised as

safe 9310

2.1.2. The Origin of Substantial Equivalence Doctrine

In 1984, the Administration of President Ronald Regan established an interagency group that
was tasked with examining the adequacy of existing regulatory framework for products of
biotechnology.®!! The remit of the interagency group was “to achieve a balance between
regulation that was adequate to ensure health and environmental safety, while maintaining
sufficient regulatory flexibility to avoid impeding the growth of an infant industry.”*!2 In

December 1984, the interagency group published its proposal for a coordinated framework,

and subsequently announced its regulatory policy proposal in June 1986. In the policy proposal,

307 1d, at 24.
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