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ABSTRACT: This article will review a decade's worth ofvoluntary liability prevention 
("stewardship") in food biotechnology. Consumer confidence in the biotechnology 
industry has prevailed in the U.S., despite concerted efforts by anti-biotech activists to 
exaggerate the risks of biotech crops and some unfortunate lapses in biotech industry 
stewardship. However, there is a need for continuing scrutiny ofstewardship standards that 
will help the biotechnology industry to protect U.S. leadership in grain exports and biotech 
innovation, given the recall and ensuing litigation over unapproved-for-food Starlink™ 
corn and the proliferation of "precautionary" regulatory approaches to biotech crops 
worldwide. Improved stewardship will help build global consumer confidence in biotech's 
ability to manage long-term, uncertain risks before they are manifest on a broad scale. One 
of the most significant threats driving improved stewardship of biotech crops in the post
Starlink™ era will be the threat of litigation from the plaintiffs' class action bar, now that 
courts may award damages to parties suffering economic injury from lost exports. 
Consumer confidence in biotech crops could be undermined by high-profile class action 
litigation. Moreover, the crucial linchpin in global markets, the U. S. challenge to European 
Union policy at the World Trade Organization, could turn upon a showing of improved 
biotech industry stewardship, which keeps biotech crops separate where particular crops 
are not approved for export to Europe or other markets. 

CITATION: Thomas P. Redick, Stewardship for Biotech Crops: Strategies for 
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"Stewardship" is a biotechnology industry term for voluntary risk manage
ment efforts that minimize the environmental, economic, or health effects ofcrops 
produced using modern recombinant DNA biotechnology ("biotech crops"). J 

Biotech industry stewardship standards currently vary between companies because 
of variations in knowledge, past corporate experience, and willingness of 
managers to take certain risks. This article will report on a few stewardship 
successes and failures and suggest methods for assuring a consistently high level 
of stewardship throughout the biotech industry. 

The saga of Starlink™ corn and its sister crop, the Liberty Link™ soybean, 
will be reviewed in this paper as lessons in comparative biotech company 
stewardship (arising from the same biotech company managers). In the unfortu
nate case of Stariink™ corn, Aventis Crop Sciences recklessly took risks that led 
to the recall of Starlink™ corn and food products that contained any Starlink™ 
corn.2 While the economic legacy of this recall is still being sorted out (with one 
recent class action settlement of$ll 0 million), the legal legacy ofStarlink™ corn 
will reshape the legal standards applied to biotech crops, both in the U.S. and in 
international environmental law. 

Stewardship in biotech crops is being transformed in the aftermath of the 
recall of Starlink™ corn, which occurred around the same time that the world's 
first environmental agreement regulating biotechnology (the Cartagena Protocol 
on Biosafety ("biosafety protocol"» entered into force. The biosafety protocol 
arose under the authority of the Convention on Biological Diversity.3 The U. S. is 

I. See Stanley H. Abramson & Thomas J. Carrato, Crop Biotechnology: The Case for Product 
Stewardship, 20 VA. ENVTL. L.J. 241,259 (200 I) (Abramson and Carrato define product stewardship 
as "the legal, ethical, and moral obligation to assess products and technologies to ensure that they are 
safe as well as socially and environmentally responsible. Stewardship includes the assessment, based 
on sound scientific principles, ofthe potential impact ofa particular product or technology on human 
health and the environment, as well as those actions and principles necessary to protectthe integrity 
and viability of a particular product or technology."). 

2. In re Starlink™ Corn Prods. Liab. Litig., 212 F. Supp. 2d 828, 834-35 (N.D. III. 2002). This 
consumer class action was brought by growers who suffered economic losses because of the 
widespread regulatory recall of Starlink™ com, an insect-resistant, herbicide-resistant biotech corn 
produced by Aventis Crop Sciences USA. Id. at 833. Defendants' motion to dismiss was granted in 
part (because of Federal Insecticide Fungicide and Rodenticide Act preemption) for claims of 
consumer fraud under North Carolina law, conversion, and failure to warn, but the case was allowed 
to proceed on claims of public nuisance, private nuisance, strict product liability (design only). 
negligence per se, and Tennessee consumer fraud claims. Id. at 852. Damages sought included 
depressed corn prices from lost exports-a factual scenario which could be repeated for any biotech 
crops that cause trade disruption because of European Union anti-biotech policies. Estimates of the 
economic impact range as high as $1 billion. butthis case settled for$11 0 million, with attorneys fees 
and costs taking a $40 million share. 

3. See Convention on Biological Diversity, Cartagena Protocol on Biosafety, http://www. 
biodiv.org/biosafety/protocol.asp (last modified Sept. 25,2002). The U.S. is remarkably isolated from 
the rest of the world when it comes to the international regulation of biotechnology, an industry in 
which the U.S. is the undisputed global leader. The U.S. is not a party to the Convention on 
Biological Diversity (despite active U.S. involvement in the concept of such a convention trom its 
outset). 
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not a party to the biosafety protocol, and this isolation from other trading partners 
will create added pressure on biotech company stewardship programs. 

The legal legacy ofStarlink™ corn, combined with increasing pressure from 
overseas markets (which were stung by Starlink™ and demand segregation of 
crops), will drive stewardship standards higher, as economic liability risks from 
commingling biotech crops increasingly surface, in banned exports or recalls of 
food. 

As a result, all biotech companies will need to continually re-evaluate their 
level of industry stewardship. Given the threat of more class action lawsuits 
seeking compensation for economic loss from export markets, the biotech industry 
may need to implement a higher level of product stewardship-even those that 
had set a high standard of their own already-because of the legal legacy of 
StarlinkTM.

4 

As the sun set on that last harvest in the 20th Century, Stariink™ corn 
provided the biotech industry with a glimpse at the future of liability for 
agricultural biotechnology. Starlink™ is setting significant precedents in common 
law and U.S. regulatory law; it is not a singular episode that will be distinguish
able on its facts from cases in which future biotech crops cause similar economic 
dislocation. 

Overseas less informed regulatory authorities may impose strict "zero 
tolerance" standards for a wide range ofthe biotech crops grown in the U.S. citing 
Starlink. 5 They will probably resist U.S. pressure to adopt more reasonable 
tolerances, given their uncertainty about health risks. While Aventis vigorously 
opposed the Environmental Protection Agency's (EPA) decision to impose a very 
low tolerance for Stariink™ corn in the U.S. food supply, the decision was 
foreseeable for any cautious student of regulatory policy. Allergens operate at 
microscopically low levels, because of the sensitivity of the human immune 
response. As a result, a very low tolerance for a possible allergen could 
reasonably be expected to be set by a cautious regulatory agency (one subject to 
the usual level of political pressure that accompanies agency action in the U.S.). 

Given this trend toward zero tolerance, the Starlink™ recall in the U.S. may 
be the first in a series of such recalls that occur around the world.6 Strong 
economic incentives existed to keep Starlink™ out of corn and other grain 
exports, so the EPA decision had the salutary effect of cleaning Stariink™ up to 
the level expected by foreign trading partners (who are even more wary of 
Starlink™'s potential allergenicity risks than the U.S. regulators), even ifthe EPA 

4. The biotech industry has risen to the occasion and set industry standards addressing specific 
threats to the environment and economic interests affecting large groups of stakeholders. In response 
to concerns over the potential resistance ofinsects, agbiotech companies voluntarily developed insect 
resistance management (IRM) programs. See Abramson & Carrato, supra note I, at 261. 

S. See supra note 2. 
6. For example, Pringles were recalled in Japan because unapproved-in-Japan Bt potato was 

present at low levels in the chips. Reuters, Jae Hur, Japan P & G Recalls Pringles (July 17,2001), 
(JIIaiiable at http://www.biotech-info.net/springles.html. 
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did not expressly consider those economic impacts.7 Ifthe EPA had not set a near
zero tolerance, the grain exporters ofthe United States would still be maintaining 
their own costly testing programs to ensure that the export supply ofcorn was free 
from Starlink™.8 

International consumer and regulatory attitudes toward any new biotech 
crops, not just Starlink™, appear to be growing increasingly hostile. The 
European Union (E.U.) regulatory approval process for biotech crops remains 
paralyzed by particular members that are beholden to a perceived loss of 
consumer confidence. The E.U. regulatory system stumbled in failing to detect 
and manage risks from biotech crops, "mad cows," or dioxin. As a result, the E. U. 
appears ready to insist upon a "precautionary approach" to biotech crops that will 
interminably delay the approval ofnew biotech crop "events" that could alter the 
known safety profile ofcommon commodity cropS.9 A genetic "event" is biotech 
industry terminology for a recombinant alteration in the DNA ofa biotech crop. 
The transformation of the crop provides grounds for issuance of a patent on the 
particular variety, because of the unique, original genetic "event." 

This paper will provide an overview of the complex interplay between the 
biosafetyprotocol, the E.u.'s precautionary biotech bans, and the few high-profile 
failures of stewardship that have occurred in the U.S. in recent years. Part I will 
address the E.U.'s position on the precautionary approach to approval ofbiotech 
crops produced in the U.S. and its probable persistence over the coming decade. 

Part II will briefly address the conundrum presented by com exports and 
contrast the cataclysmic failure ofAventis in its Starlink™ com stewardship with 
the successful Liberty Link™ soybean stewardship program. Starlink™ com was 
commingled with export supplies ofcom during the E.U.'s biotech crop import 
moratorium (the "biotech ban") that led the U.S. grain industry to stop shipping 
over 90% ofU.S. com export to the E.U. for five successive years at $200 million 
or more per season in lost exports of whole com. While Starlink™ com is the 
only "unapproved-in-E.u." variety that has resulted in ajudicially approved class
action settlement, other varieties of biotech com were sold that lacked E.U. 
regulatory approval and could be held liable for these economic loss claims. 

The U.S. is initiating a World Trade Organization (WTO) challenge to the 
E.U. ban that caused these economic losses but improved industry stewardship 

7. It appears safe to assume, based on the continuing federal regulatory indifference to the 
economic loss caused by the commingling of biotech crops, that federal U.S. regulators will leave 
these export management issues for each of the 50 states to work out on their own. 

8. See Reuters, Aya Takada, Japan Plans Tighter Rules on GMO Imports for Feed (Oct. 10, 
2002) (Starlink™ found in corn exported from U.S. to Japan, where it was completely banned), 
available at hltp://www.planetark.orgidailynewsstory.cfm/newsID/18140/newsDate/II-Oct-2002/ 
story.htm. 

9. For an explanation of Europe's precautionary approach by one E.U. official, see Robert J. 
Coleman, Address on the U.S., Europe and Precaution: A Comparative Case Study Analysis of the 
Management of Risk in a Complex World (Coleman is the Director General, Health and Consumer 
Protection Directorate, European Commission), available at hUp:/leuropa.eu.int/comm/dgs/health_ 
consumer/library/speeches/speech 139_en.pdf (Jan. II, 2002). 
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will be integral to U.S. attempts to overturn E.U. policy using trade agreements. 
The U.S. may bring a billion-dollar claim to the WTO, but that claim may fail if 
biotech industry stewardship for unapproved-in-E.U. varieties is found to have 
been lacking. Biotech seed companies that failed to seek regulatory approval from 
the E.U. and then failed to segregate their unapproved-in-E.U. crop may create the 
bad facts that make bad law in a WTO challenge to the E.U. When the E.U. insists 
on a right to exclude Starlink™ corn (which the U.S. cannot seriously dispute) 
and extends that argument to biotech corn (which was never submitted to the E.U. 
for regulatory review), there may be little fully submitted corn left in the billion
dollar trade loss. 

Other governments have a right to impose reasonable premarket approval 
processes that are similar to, or even stricter than, the U.S. system. As a result, the 
U.S. should be concerned that some of the corn varieties that make up the billion
dollar WTO claim could prove to be legitimately banned varieties of corn (like 
Starlink™) or varieties that were never submitted for regulatory approval to the 
E.U. and hence were not unreasonably denied entry. Starlink™ corn is the prime 
example of a product that both the E.U. and U.S. chose to ban. Starlink™ was 
also banned in the U.S. after the EPA cancelled, or Aventis "voluntarily" revoked, 
Starlink™'s Federal Insecticide Fungicide and Rodenticide Act (FIFRA) 
registration. 10 

Part III will provide a review often years ofbiotech industry stewardship and 
the devastating, divisive economic impact in the U.S. ofE.U. policies. Given zero 
tolerance standards that may be set for biotech crops by Starlink™ corn under the 
biosafety protocol, there are strong economic incentives, in terms of liability 
avoidance, for setting an industrywide stewardship standard with injunctive power 
to enforce violations ofrogue biotech companies that threaten export markets. For 
unapproved-in-E.U. varieties of biotech crops, the E.U. continues to impose a 
zero tolerance standard. 11 Controlling the commingling ofunapproved-in-E.U. 
biotech crops will prevent further class action lawsuits alleging economic liability 
and simultaneously set the stage for a WTO decision favoring the U.S. on the lack 
of scientific evidence to support the E.U.' s precaution toward biotech crops. 

10. Starlink™ was made resistant to insects by incorporating the Cry9(c) Bt protein, which 
made it subject to FIFRA. In re Starlink™ Corn Prods. Liab. Litig., 212 F. Supp. 2d 828, 835 (N.D. 
III: 2002). 

II. The E.U. Commission has repeatedly stated that it will be rolling back its "zero forbearance" 
standard for certain events reviewed and cleared by its scientific advisors to 0.9% (still a 
commercially impracticable tolerance). Ifpassed, this proposal will not alter the analysis in this article 
significantly; but it could marginally reduce the massive costs ofE.U. policy. Jean Ferriere, Address 
on the E.U. Traceability Directive at Iowa State University (Nov. 14, 2003) (notes on file with 
author). 
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I. THE E.U.'S PROBLEMATIC
 
PRECAUTIONARY APPROACH
 

The "precautionary principle" is an emerging concept in international 
environmental law that suggests that catastrophic ecological events can be 
prevented by acting upon limited, perhaps contradictory, scientific data. '2 This 
controversial principle is the cornerstone of the E.U. 's regulatory policy, 
particularly as to biotech crops, and it is a bone of contention between the E.U. 
and the U.S. For environmental activists, the precautionary principle would 
presume harm from various new technologies (biotech crops, chemicals, 
electromagnetic fields, etc.) before scientific evidence of harm has accumulated 
to the point where other causes of harm can reasonably be ruled out. 13 

Activists favoring the precautionary principle for particular technologies 
reason from examples oftechnological fiascos that emerged in mass tort litigation 
that swamped U.S. courts in the latter half of the 20th Century, such as asbestos 
litigation, chemical remediation, personal injury cases, or persistent organic 
pollutants such as Poly-chlorinate biphenyls (PCBs). For some technologies, there 
is a consensus among scientific risk assessors that the benefits of the products 
were vastly outweighed, in hindsight, by the enormous costs created by 
mishandling and lack of understanding of potential risks. As a result, the more 
scientifically oriented environmental activist would suggest that a hypothetical 
risk ofcatastrophic harm on the scale of asbestos should warrant imposing a ban 
on certain products based upon even remotely hypothetical (but catastrophic and 

12. See Rio Declaration on Environment and Development: Report of the Untied Nations 
Conference on Environment and Development, at Principle 15, U.N. Doc. A1Conf.151/26 (1992) 
("Where there are threats of serious irreversible damage, lack offull scientific certainty shall not be 
used as a reason for postponing cost-effective measures to prevent environmental degradation."), 
available al http://un.org/documents/gaiconfl51/aconI5126·lannexI.htm (Aug. 12, 1992). 

13. See Science and Environmental Health Network, The Precautionary Principle, http://www. 
sehn.org/precaution.html (last visited Nov. 9,2003). 

111is principle, fonnalized at the 1992 United Nations Conference on Environment and Development, 
emphasizes that the discipline of precaution be carefully exercised to avoid potential hann and 
unforeseen and unintended consequences. This principle reqnires that precaution should prevail 
whenever questions of luunan and environmemal health are involved. It mandates restraint nntil cause 
and efTect relationships are properly understood. It places the primary burden of demoustrating safety 
npon the developer. Thorough examination for the potenlial for hann is a prerequisite in detennining and 

demonstrating such safety. 

A Response to Issues and Values Related to Genetically Modified Organisms, Statement ofthe Rural 
Life Committee ofthe North Dakota Conference ofChurches (2003), http://www.sehn.org/ndcc.html 
(last visited Nov. 9, 2003). For a critique of this principle, see Henry I. Miller & Gregory Conko, 
Precaution (ofa Sort) Without Principle, 13 PRIORITIES FOR HEALTH (Nov. 1,200I) (citing examples 
of precaution toward chlorinated water in Peru accelerating a cholera outbreak in Latin America, 
killing over 11,000 people), available al http://www.acsh.org/publications/priorities/1303/ 
coverstory.html. There are underlying values that guide risk assessment, which are discussed along 
with a general review of precaution in risk assessment at a highly intellectual level, if unintelligible 
to most. See ANDREW STIRLING, ON SCIENCE AND PRECAUTION IN THE MANAGEMENTOFTECHNICAL 
RISK (1999) (final report of a project for the EC Forward Studies Unit under the auspices of the 
ESTO Network), htlp://www.susx.ac.uklUnits/gec/gecko/rge-prc-.htm (last visited Nov. 9, 2003). 
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undetectable) risks. Moreover, where new technologies are easily substituted for 
the potentially offending product, the relative cost of prevention is low, so the 
potential savings in future catastrophic risk may justify precaution, even for a 
hypothetical risk. 

In the case of biotech crops, certain environmental activists consider the 
reproducing nature ofbiotech crops to create a particularly costly feature for any 
future corrective action. '4 As the Stariink™ episode has illustrated, a living 
organism that is grown on a broad commercial scale can be hard to eradicate 
completely. This may be compounded by its resistance to a given herbicide or 
pest, providing a slight advantage in competition with other crops. 

The problem with applying precaution to innovative agricultural practices, 
however, is that existing agricultural practices often generate known risks, 
including some that are catastrophic. For example, biotech corn varieties 
significantly reduce formation of carcinogenic mycotoxins. FAD researchers 
estimate the health impact of these natural poisons on human and animal health 
to be catastrophic. 15 If the widespread use of biotech corn would reduce the 
incidence ofthis catastrophic public health problem in certain developing nations, 
and the owners ofthe technology were willing to share this technology with those 
who cannot afford it at full cost (as has occurred with HIV treatments), then the 
precautionary approach could dictate the use ofbiotech, in the view of a rational 
regulatory authority. This would require a more rapid deployment of these 
varieties ofbiotech corn. 16 In the U.S., for example, the EPA could dictate the use 

14. See GURDlAL SINGH NIJAR, DEVELOPING ALIABILITY AND REDRESS REGIME UNDER THE 
CARTAGENA PROTOCOL ON BIOSAFETY FOR DAMAGE RESULTING FROM THE TRANSBOUNDARY 
MOVEMENTS OF GENETICALLY MODIFIED ORGANISMS (2000), available at http://www.twnside.org. 
sg/titie/blp.pdf(last visited Dec. 2, 2003). Targets include "operator[s] responsible for ... the failure 
to provide an adequate system of safety." Id. at 65. 

15. Maitree Suttajit, Ph.D, Prevention and Control ofMycotoxins, in MYCOTOXIN PREVENTION 
AND CONTROL IN FOOD GRAINS (R.L. Semple et al. eds., 1989), available at http://www.fao.org/ 
inpho/vlibrary/x0036e/X0036EOO.htm (last visited Dec. 2, 2003). 

16. Environmental law has historically involved "technology-forcing" regulation in air and 
water pollution, and biotech crops show every sign ofbecoming the "Best Available Technology" for 
managing certain forms of agricultural environmental pollution. See Kimball A. Nill et aI., 
Precautionary Priority in Approving Imports of Genetically Improved Commodity Crops, 19 
BIOTECH. L. REp. 546, 559 (2000) (suggesting that certain crops posing solutions to known risks, 
such as mycotoxins in corn or soil loss in soybean production, should be adopted more rapidly with 
minimal duplication ofregulatory approval processes between trading partners to speed the adoption 
of agricultural practices that enhance environmental protection or food safety in an undisputed, 
measurable manner). Other examples of technology-forcing regulation can be found in international 
environmental law (for example, the Kyoto protocol on climate change would drive replacement 
technology that does not lise fossil fuels, while the Montreal protocol on ozone has forced new 
refrigerant technologies to be adopted in place of ozone-depleting chemicals). These technol
ogy-forcing regulations generally lead to sharing that environmental knowledge with developing 
nations. See, e.g., Alfred C. Aman, Jr., The Earth As Eggshell Victim: A Global Perspective on 
Domestic Regulation, 102 YALE L.J. 2107, 2121 (1993) ("Technology-forcing legislation can help 
promote new green technologies which then could be shared worldwide in some equitable manner."). 
Other commentators have expressed concern that international environmental agreements could create 
pressure to weaken the technology-forcing statutes in the U.S. Kal Raustiala, The Political 
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of certain biotech crops as the "best available technology" for particular 
environmental problems. 17 This would be true even ifthere were a lingering risk 
that the corn might be found to have hidden allergens or toxins and that it might 
become widely used before that risk were detected. The people involved might 
not survive to experience those risks ifthey need biotech corn to survive. 

As a result, precaution can be applied to biotech crops in a paradoxical 
manner that leads to increased risks to human health or the environment. Ifthe 
precautionary approach is to be applied to biotech crops and other alternatives for 
food production, then it must be applied equally to both biotech crops and their 
alternatives. In this manner, precaution will follow its own principle that we 
should follow Hippocrates and "first, do no harm." 

The loss of consumer confidence in biotech crops in the E.U. and the 
resulting regulatory rejection of biotech crops by the E.U. could prove to be a 
regulatory paradigm with staying power, however, despite the flaws in its 
precautionary approaches to biotech crops. This approach could also spread to 
other nations rapidly through market forces (those who would export grain to the 
E.U.) and through international legal standards protecting those market forces. 
The impending entry into force of the Cartagena Protocol on Biosafety could 
provide cover for nations seeking to impose a precautionary approach to imports 
containing many of the biotech crops currently being grown in the U.S. 

In defense of its precautionary approach and zero tolerance for traces of 
biotech crops, the E.U. may invoke Starlink's zero tolerance precedent set by the 
U.S. EPA's Scientific Advisory Panel. As the E.U. gravitates toward a precaution
ary approach that is intractable, as it has done with the beef hormone issue,'8 the 
E.U. could trigger a domino effect. For each biotech crop the E.U. turns away, it 

Implications ofthe Enforcement Provisions ofthe NAFTA Environmental Side Agreement: The CEC 
as a Modelfor Future Accords, 25 ENVTL. L. 31, 54 (1995) (stating that under the North American 
Free Trade Agreement (NAFTA), the Commission for Environmental Cooperation (CEC) could 
enforce NAFTA's environmental side agreement against the United States to weaken U.S. 
technology-forcing statutes and environmental legislation). In the case ofbiotech crops, however, it 
would appear that the technology-forcing aspects of U.S. environmental law would drive increased 
use of biotech crops, while international environmental law will prevent these technologies from 
being shared with developing nations. Given a misguided implementation of the precautionary 
principle that the E. U. seeks, there could prove to be a much slower adoption of the best available 
agricultural technology worldwide. 

17. The most commonly cited example for this could be the use ofspecialized biotech feeds that 
reduce the phosphorous content ofanimal waste generated at feedlots (various biotech companies are 
looking at creating corn or soybeans that would reduce phosphorous in the waste of animals eating 
it). The EPA has a new revised rule on Concentrated Animal Feeding Operations. See Ellen B. Steen, 
New Clean Water Act Permitting Requirementsfor CAFOs. 7 AGRlc. MGMT. COMMITTEE NEWSL. 
I, 1 (2003) (ABA Section on Environment, Energy and Resources), available at http://www. 
abanet.org/environicommittees/agricultinewsletter/jan03/agmannewsO I03.pdf (last visited Nov. 9, 
2003). The EPA could, in the future, specifY the "best available technology" for reducing the flow 
of phosphorous from such operations under the National Pollution Discharge Elimination System 
(NPDES) permitting program under the Clean Water Act. 

18. For a detailed discussion of the beef hormone dispute between the E.U. and U.S., see infra 
note 27. 
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could trigger a "slowest common unapproved denominator" (SCUD) effect, 
whereby nations hoping to export particular commodity crops--eorn, soybeans, 
wheat, etc.-all gravitate to the E.U. standard. In order to export to the E.U., they 
must ban the use of crops not approved for export to the E.U. 

For example, the E.U. intends to use its interpretation of the biosafety 
protocol's precautionary approach and its companion concept of zero tolerance 
to defend its regulatory policy for particular biotech crops. These complementary 
principles of precaution and zero tolerance, ifleft unchallenged by the U.S., will 
eventually force "identity preservation" (crop segregation) in the U.S. of all new 
biotech crop varieties that lack regulatory approval in the E.U. This will cause a 
serious, continuing chilling effect on innovation in agricultural biotechnology, 
some of which are products that might address existing catastrophic harms to 
health or habitants. As a result, there are strong counterarguments to be made 
against applying the precautionary approach in the biosafety protocol to blindly 
ban biotech crops. 

As the agricultural biotechnology industry in the U.S. enters the next 25 years 
of its existence (it is nearly 25 years since the first regulatory applications were 
prepared for biotech crops), there are clearly some lessons that must be borne in 
mind to avoid repeating past mistakes. The regulatory climate for biotech crops 
has reached what is likely to be seen, 50 years from now, as the low point in 
global consumer confidence in biotech crops. This paper will review the liability 
and regulatory precedents that Starlink has set in U.S. law and the truly crippling 
precedent of zero tolerance toward other biotech crops that Starlink could 
establish in key overseas markets. Unfortunately, Starlink could provide the E.U. 
with a start toward implementing its precautionary approach to all new biotech 
crops, with the SCUD effect following in the wake of regulatory approval delays 
in the E.U. 

II. STEWARDSHIP STRATEGIES

SUFFERING SOY-CORN SUCCOTASH
 

Corn and soybeans were among the first commodity food crops in the U.S. 
to make widespread use of new biotech innovations. As a result, both corn and 
soybean markets in the U.S. have suffered from the precautionary approach 19 and 
zero tolerance standard for commingling that the E.U. imposes on unapproved 
biotech crops. The E.U. is a significant world buyer ofgrain, and its policies for 
delaying (and then suspending altogether) the approval process for biotech crops 
led directly to (1) the loss of one billion dollars in trade for whole corn exported 
from the U.S. and (2) the loss of innovative new biotech soybeans, which were not 
sold because offear of multi-billion-dollar trade losses. E.U. policy could cause 
a domino effect in other major export markets of the U.S., as the E.U. inevitably 

19. See Katherine Barrett, The Case o/Genetically Modified Organisms andthe Precautionary 
Principle, 4 NETWORKER (1999), at http://www.sehn.org/Volume_4-1_3.html(last visited Nov. 6, 
2003) (articulating the precautionary approach as it applies to biotech crops). 
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drags other nations (any who hope to export to the E.U.) down to the E.U.'s level 
of precaution toward commodities shipments containing traces of unapproved 
biotech crops. U.S. corn exports have been barred since 1997, while soybean 
exports to E.U. continued, but only by sacrificing innovation in biotech varieties. 
Rice and wheat have suffered from E.U. policies that have kept new biotech 
varieties of those crops from being marketed. 

The E.U.'s opposition to biotech crops forces other nations to adjust by 
denying these growers access to beneficial new biotech crops. For example, Brazil 
has rejected biotech crops in its rush to supply the E.U. In a similar manner, China 
and other Asian markets that have not yet approved most biotech crops may also 
want to export to the E. U. Zambia was willing to risk having thousands starve 
rather than permit food aid from the U.S. containing biotech com.20 These nations 
have economic incentives to adopt the E.U.'s precautionary approach. This 
growing refusal to approve biotech crops could create a phenomenon in 
international environmental law known as the "lowest common denominator" 
effect, whereby one nation can lead other nations, through competition, to adopt 
the lowest level of environmental protection available. 21 Ironically enough, the 
E.U.'s rejection of the latest innovations in biotech crops will lead to increased 
pesticide use, increased loss of precious topsoil (with associated water pollution 
from the run-off), and other negative environmental impacts-worldwide. All 
nations in the global grain trading system may feel compelled to conform to the 
most restrictive standard. This trend may continue even ifrejecting certain biotech 
crops proves increasingly unwise, given well-documented potential benefits for 
human health and the environment/2 as long as the E. U. allows perceived 
consumer sentiments to guide regulatory policy rather than scientific-risk assess
ments. 

It follows, then, that the E.U.'s dilatory approach to approving new crops, 
along with its zero tolerance policy for unintentional commingling, is causing a 
SCUD effect. The E.U. will slow the process of widespread adoption of biotech 
crops that are fast proving to be the best available technology for managing the 
risks ofpesticide misuse and soil loss in regions where state-of-the-art agricultural 

20. See Margaret Wilson, Will Their Protests Leave Her Hungry? European Objections to GM 
Food Could Have a Devastating Effect on the Poorest Countries ofAfrica, Says Margaret Wilson, 
DAILY TELEGRAPH (London), Nov. 20, 2002, at 26 (Peter Masunu, Zambian Department of 
Agriculture spokesman: "The Zambian government does not have the capacity to detect whether food 
is genetically modified, we have not yet ratified the [biosafety protocol] and we have no legislation 
in place on biotechnology and biosafety."); cf ROBERT VINT, FORCE-FEEDING THE WORLD: 
AMERICA'S "GM OR DEATH" ULTIMATUM TO AFRICA REVEALS THE DEPRAVITY OF ITS GM 
MARKETING POLlCY, at http://www.ukabc.org/forcefeeding.pdf. (Aug. 23, 2002). 

21. See Sierra Club Fact Sheet, The World Trade Organization: Trading Away our Health and 
Heritage, at http://www.sierraclub.orgltrade/summit/facthe.asp (last visited Nov. 9, 2003) ("The 
business of the WTO should be to raise the bar on environmental protection for all nations, not lower 
it to the lowest common denominator of rapacious resource extraction.") (quoting the Seal/Ie Post
Intelligencer, May 30, 1998). 

22. The most widely used biotech crop, herbicide-resistant soybeans, has numerous 
environmental benefits, including conservation of precious topsoil through "no till" farming. 
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management prevents the proper use of agricultural chemicals and soil conserva
tion techniques. The SCUD acronym aptly describes the economic and environ
mental impact that the E.U. 's unreasonable regulatory policy toward biotech crops 
will have upon growers and grain exporters around the world. In particular, U.S. 
growers have grown dependent upon biotech crops and cannot quickly abandon 
them to avoid the E.U.' s Great Refusal. The economic loss alone will be measured 
in billions ofdollars, perhaps exceeding the economic devastation (and even loss 
oflife) caused by SCUD missiles launched in the Persian Gulf war. 

As a representative of the World Health Organization recently stated in a 
presentation at the University of St. Louis Medical Center, the Zambian govern
ment's refusal to accept food aid (corn) from the U.S. during a famine (over fears 
of what E.U. customers might think if Zambia allowed this corn in the country) 
probably resulted in the loss of life. No one has been permitted to study that 
question because ofthe Zambian government's crackdown on the press and other 
exposure (via scientific study) of its mishandling of the famine there.2J 

As a result ofE.U. policies, the two leading commodity crops that have been 
transformed using biotech innovation-corn and soybeans-will continue to 
suffer from the SCUD effect. Crops awaiting their turn of biotech enhancement, 
such as wheat and rice, will continue to suffer from delayed commercial 
deployment of new biotech varieties. The cost of innovation and the cost of 
segregating new innovations in the U.S. will continue to increase from the 
economic liability pressures created by these international events. 

A. The Biosafety Protocol and Its Precautionary Approach 

At the fall meeting of the Biotechnology Industry Organization (BID) in 
September 1995, L. Val Giddings (then with the U.S. Department of Agriculture 
assigned to the U.S. State Department) warned that "the biosafety protocol is a 
train heading for a Volkswagen filled with $50 billion per year in U.S. agricultural 
assets.,,24 He cautioned that a binding, precautionary biosafety protocol could 
significantly threaten the future export of grain (for example, soy and corn) from 
the U.S. At that time, no export bans were in place for biotech crops. 

In 1995, a team offarmer leaders ofthe American Soybean Association (ASA) 
reported at that same BID meeting on their successful tour ofEurope promoting the 
potential future benefits ofRoundup ReadyTM soybeans. Those Monsanto-produced 
soybeans were approved for food and feed use in the E.U. shortly thereafter (albeit 
not for growing by E.U. farmers, who were denied the benefits and the ability to 
compete with U.S. growers with the best seed technology because of theoretical 
environmental concerns). While the biotech industry knew that significant 

23. Jorgen Schlundt, Director, Food Safety Department, World Health Organization, Can 
Biotech Food Be a Value for Public Health? Searching for a Holistic Evaluation, Address to the St. 
Louis University Medical School, Oct. 17,2003 (notes on file with author). 

24. L. Val Giddings, Address to the Fall Meeting of the Biotechnology Industry Organization 
(Sept. 26, 1995) (notes on file with author). 
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challenges lay ahead, it could not predict that the E.U., home to an emerging 
biotech industry of its own, would tum on agricultural biotechnology with a 
vengeance. 

By January 2000, when the parties to the Convention on Biological Diversity 
gathered in Montreal to approve the final text of the Cartagena Protocol on 
Biosafety, the train wreck foreseen by Dr. Giddings had already begun to occur at 
the domestic level in the U.S., because of the E.U.'s moratorium (since 1997) on 
approval of biotech crops. Exports of whole corn from the U.S. to the E.U. had 
slowed to a halt in late 1998 because of E.U. concerns over the potential health, 
economic, and environmental impact of insect-resistant biotech corn (Bt com). 
With approximately $200 million in corn trade lost per year, the U.S. corn export 
loss has accumulated to nearly one billion dollars in lost trade. This could be 
deemed the first billion dollars in the "$50 billion" train wreck predicted by Dr. 
Giddings. 

This massive trade loss has triggered a legal challenge by the United States 
Trade Representative to E.U. policies at the WTO.25 Ifthe U.S. prevails, it could 
impose trade sanctions against the E.U. for its wrongful refusal to approve 
perfectly safe food crops posing manageable environmental risks. If the U.S. 
pursues this case before the WTO, it appears likely that the E.U. will invoke the 
precautionary approach language in the biosafety protocol as its support for 
delaying the approval process for Bt corn and other biotech crops.26 A WTO 
holding supporting the E.U. and its reading of precautionary approach in the 
biosafety protocol could prove disastrous for the agricultural biotechnology 
industry in the U.S. 

The WTO is the enforcement authority for various trade agreements that 
implicate the E. U. 's policies on biotech crops, including the Agreement on Sanitary 
and Phytosanitary Measures. These measures must meetthe test ofa valid scientific 
risk assessment that uses generally accepted scientific measures for determining 
sufficiency of the scientific evidence used to justify any precaution in approving 
imports of food or animal feed. 

The E.U. lost a key case filed in 1997 before the WTO, where the E.U. 
asserted a precautionary approach to the import of beef from U.S. cattle treated 
with certain growth-promoting hormones.27 The E.U. asserted scientific uncertainty 

25. Jeffrey Sparshott, Zoe/Jick: Biotech Food Ban a WTO Case, WASH. TIMES, Jan. 10,2003, 
at C08. 

26. The biosafety protocol's precautionary approach can also be interpreted as requiring the 
prompt approval ofcertain biotech crops. Forexample. this precautionary language can be interpreted 
as favoring the rapid approval of Bt corn, given its improved food safety profile in areas prone to 
mycotoxin production in corn. See NiJl et aI., supra note 16, at 559. 

27. WTO Appellate Body, EC Measures Concerning Meat and Meat Products (Hormones), 
WT/DS26/R/USA and WT/DS48/R/CAN ~~ 9.1-9.2 (Aug. 18, 1997) (adopted Feb. 13, 1998) 
[hereinafter BeefHormone]. In the U.S. beef hormone WTO case, the E.U. asserted that its reading 
ofthe precautionary principle was a "general customary rule of international law." The E.U. asserted 
the precautionary principle in stating that its precautionary measures toward beeffrom hormone-fed 
animals conformed to the requirements of the Sanitary and Phytosanitary Standard Agreement. Jd. 
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about hazards, not scientific proof of hazards. This hypothetical harm was offered 
as a general exercise in precaution, notwithstanding the lack of a scientific risk 
assessment showing that such beefpresented a discernable risk to human health.28 

In the BeefHormone case, the WTO Appellate Panel overruled the E.U. ban on the 
imports of beef from cattle that were fed small amounts of growth-promoting 
hormones. The WTO Appellate Body upheld the panel's finding that the E.U. ban 
violated Articles 5.1,5.2, and 3.3 ofthe Agreement on Sanitary and Phytosanitary 
Measures for the E.U.'s failure to follow a scientific risk assessment that 
conformed to Articles 5.1 and 5.2. 

While the WTO requested that the E.U. conform to its Agreement on Sanitary 
and Phytosanitary Measures obligations, the E.U. has not done so to date. The Beef 
Hormone decision came down on January 16, 1998, just before the fourth 
negotiating session on the biosafety protocol. Since this decision came in the midst 
of negotiations for the biosafety protocol, the timing ofthis seminal trade decision 
may help to explain the E.U.'s decision to insist upon including a precautionary 
approach to biotechnology in the final text of the preamble to the biosafety 
protocol, which opened for signature in January 2000 and entered into force on 
September 11, 2003. Within days of the protocol opening for signature, the E.U. 
blindsided U.S. observers ofthe protocol process by issuing a long"delayed white 
paper on precaution that made clear to everyone what the E.U. had in mind when 
it insisted on including precautionary approach language in the protocol. 

Under the new international regime emerging through protocol talks, there 
could be a requirement to label each corn- or soybean-containing commodity 
shipment from the U.S. with a list of the biotech crops that it "may contain," 
including Stariink™ com or other non-food-approved crops that a commodities 
ship "may contain.,,29 This new E.U. regime could quickly accumulate additional 
billion-dollar economic impacts to U.S. agricultural commodity exports. To 
address this risk, the U.S. grain export industries can prepare a matrix of biotech 
events and E.U. approval status and ensure that submissions are made for any 
varieties that are not subject to the strict identity preservation that the E.U. expects 
to see. Com of U.S. origin is the right WTO subject, and it should ensure that it is 
ready for its big date at the WTO. This effort will also protect biotech companies 
from unnecessary litigation risks now that the plaintiffs' class action bar has been 
mobilized by money. 

While the E.U. lost that WTO case, the E.U. continues to exclude U.S. beef imports. This is most 
apparent on the issue offood safety, which is the legal reason given for the E.U. to implement OM 
labeling. The Beef Hormone case held that intemational acceptance of the precautionary principle 
was unclear and that "outside the field of international environmental law, [the precautionary 
principle] still awaits authoritative formulation." Id. ~ 123. 

28. Id. ~ 123. 
29. Under Article 18 of the Cartagena Protocol on Biosafety, commodities shipments must 

declare (on their invoice) whether they "may contain" biotech crops. Convention on Biological 
Diversity, Cartagena Protocol on Biosafety, http://www.biodiv.org/biosafety/articies.asp?lg=08a 
=bsp-18 (Sept. 11, 2003). 
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B. The Probable Persistence of Precaution 
and Zero Tolerance 

Given the E.U.' s proposal to continue with a cumbersome regulatory approach 
and given that the E.U. law may permit member states to flout its authority,3° there 
is very little doubt that the U.S. will eventually have to engage the E.U. in the 
"Battle Royale ofthe 21st Century"JI over bans on imports of U.S.-origin biotech 
crops. 

Because the traditional science of risk assessment was not on their side, the 
E.U. and various zealous anti-biotech nongovernmental organizations have urged 
upon the world a simplistic vision ofthe precautionary approach to biotech crops, 
viewing risks in isolation and ignoring status quo risks. This approach, at its 
simplest level, would shift the burden ofproofto require conclusive proofofsafety 
as to each biotech crop variety and would simultaneously limit the introduction of 
evidence about the relative risk ofnot introducing the benefits or reduced risks of 
the new biotech variety. 

There are clearly hazards involved in turning the scientific risk assessment 
paradigm on its head. While there are some good reasons for suspecting all new 
technology might be harmful (because asbestos, tobacco, mad cow disease, and 
other latent effects were not noted until harm became widespread), the precaution
ary approach has to be applied with care, or it will do more harm than good. In 
particular, it is hazardous to assume that harm will be caused by any biotech crop 
variety when there is conclusive scientific proofthat widespread use will not cause 
harm and would reduce known hazards from existing historical agricultural 
methods. For example, existing organic corn growing methods may increase 
carcinogenic mycotoxin risk compared to biotech corn varieties. If a particular 
variety of Bt corn is used widely in the U.S. for years and shows no sign of any 
health risks or unmanageable environmental risks, then conclusive proof of no 
harm should suffice for approval. When the same crop is shown to correct an 
existing public health problem, like mycotoxin risks, then that crop should be more 
rapidly deployed (using the precautionary principle's mandate to act against 
catastrophic harm even when scientific validation is still pending). 

Indeed, history may place certain applications ofbiotech crops, like the widely 
used biotech corn and soybeans that are the focus ofthis article, firmly in the realm 
of best available technology for controlling particular negative environmental 

30. See Tamara L. Joseph, Preaching Heresy: Permitting Member States to Enforce Stricter 
Environmental Laws than the European Community, 20 YALEJ. INT'L L. 227, 234 (1995); TREATY 
ESTABLISHING THE EUROPEAN COMMUNITY, Nov. 10, 1997,0.1. (C340) art. 189 [hereinafter EC 
TREATY] ("A directive shall be binding, as to the result to be achieved, upon each member state to 
which it is addressed, but shall leave to the national authorities the choice of form and methods."). 

31. See Reuters, US Opposed 10 Segregation ofGenetically Modified Crops (July 9, 1997), 
at http://users.westnet.gr/-cgian/glick.htm (last visited Nov. 9, 2003) (citing Dan Glickman, U.S. 
Secretary of Agriculture). 
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impacts,32 or even product liability for food. Over time, the E.U.'s precautionary 
approach to biotech corn and soybeans will almost certainly be proven to be 
harmful to consumers and the environment. In time, this could turn the tide toward 
biotech crops. 

Moreover, when the E.U. blithely suggests that all imports ofcommodity crops 
containing biotech innovations should be traceable to their source and segregated 
to allow consumer choice, this position ignores the reality of open global trading 
of commodity crops. To require segregation to zero tolerance is the functional 
equivalent of a ban on a biotech crop's commercial use because of the greatly 
increased costs of production that such segregation would impose. 33 As a result, 
E.U. policies force consumers in its trading partners to shun biotech corn, risking 
harm from mycotoxins. 

For E.U. consumers who would prefer to avoid biotech crops in their food, this 
inability to segregate biotech crops completely after commercial launch clearly 
presents a problem. Unless they can ban biotech crops from commercial use in the 
U.S., they will be forced to pay more to eat "non-GMO" foods, which are 
increasingly being forced to take extra measures to remain free of biotech crops in 
the U.S., BraziV4 and other major grain exporters. Relatively wealthy E.U. 
consumers will no longer benefit from the huge economies of scale (and low 
operating and capital costs) that consumers currently enjoy through large-scale 
commingling of bulk commodities. The less wealthy E.U. consumers appear to 
have little voice in policy or are unaware of the games being played to increase the 
cost of basic food inputs. With the added reductions in production costs that the 
U.S. has seen with biotech crops, this commodity trading system is a powerful tool 
for feeding large numbers of people at low cost. 

, Commodity corn and soybeans are traded on a massive scale, with thousands 
of farms commingling their harvests and transporting them around the world on 
large vessels (including the massive "Panamax" vessels). The economies of scale 
that attend this massive commingling are not limited to the obvious capital costs 
spared by having a single large transport system (rather than multiple smaller 
vessels all carrying the same cargo). There are also important steps taken in 

32, See generally ROBERT WISNER, MARKET RiSKS OF GENETICALLY MODIFIED WHEAT: THE 
POTENTIAL SHORT-TERM IMPACTSOFGMO SPRlNGWHEATINTRODUCTION ON U.S . WHEAT EXPORT 
MARKETS AND PRICES 2 (2003), available at http://www,worc.org/pdfs/wisnerfinal.pdf (Oct. 30, 
2003). 

33. See generally GREGORY K. PRICE ET AL., U.S. DEP'T OF AGRlc., E.U, TRACEABILITY AND 
THE U.S. SOYBEAN SECTOR, abstract available at http://www.economia.uniroma2.it/conferenze/ 
icabr/abstract/price.htm (last visited Nov. 9,2003). The author cautions the reader to be wary of 
anyone who speculates that traceability of crops can be achieved cheaply. 

34, The combined economic and environmental benefits of the herbicide-resistant Roundup 
ReadyTM soybean (see infra note 39) have led Brazilian growers to steal them via black market 
channels to the point where black market GMO soy makes up 25% to 50% of the non-GMO harvest 
in certain regions of Brazil. Report: Monsanto Begins Collecting Royalties on Soy in Brazil, ST, 
LOlJlS Bus. J., Nov, 5, 2003, ~I 5, available at http://stlouis,bizjournals.com/stlouis/stories/2003/ 

"('.~ 11/03/daily52.html; Reuters, Reese Ewing, Brazil Black Market in GM Soybeans Booming (Aug. 9, 
Co 2001), available at http://www.gene.ch/genet/2001/Augimsg00036.html. 
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commingling wet and dry commodities to manage moisture levels. These moisture 
control measures help to prevent the formation oftoxic fungi. 

With E.U. public opinion increasingly shunning biotech crops, however, the 
E.U.' s longstanding precautionary import-approval moratorium and zero tolerance 
approach to biotech crops may be here to stay until a formal WTO case is brought. 
This opposition is being driven by well-intended activists backed by powerful 
"non-GMO" commercial interests and solid E.U. consumer demand. 

To protect these commercial interests, the E.U. will seek legal high ground to 
support unfounded fears ofbiotech. Its interpretation of a precautionary approach 
to biotech crops is the legal high ground the E.U. plans to defend. It is question
able, however, whether the law of international trade as encoded in the General 
Agreement on Tariffs and Trade (GATT) can accommodate such commercial 
interests without a scientific basis for discriminating against biotech crops. To 
support its position under existing GATT law, the E.U. will have to have scientific 
evidence of potential harmful effects from biotech crops. 

While the E.U. will resort to the precautionary approach toward biotech com 
and soybeans provided by the U.S., the evidence is building in favor of biotech 
com and soybeans. Both of these crops are proving their worth in terms of 
consumer safety (excluding StariinkTM com) and environmental benefits, such as 
soil conservation and reduction in agricultural usage ofnonrenewable resources. 35 

As a result, the U.S. has a solid scientific case for proving, as to Bt corn at least, 
that these varieties of corn are healthier and better for the environment in most 
cases.36 Evidence ofharm, moreover, is clearly lacking under traditional scientific 
risk assessment (which admittedly cannot predict all future events). 

Scientific risk assessment presumes safety until the risk ofharm is documented 
and would accept clearly beneficial technologies rather than delay their use for fear 
offuture unforeseeable and highly improbable adverse events. Because common
sense application of a precautionary approach to biotech crops must also look at 
risks ofalternatives (including continuing the status quo), and existing alternatives 
pose greater risks to human health in the case of biotech corn and soybeans, 
scientific evidence does not support the E.U.' s so-called precautionary position on 
biotech soybeans. 

35. No-till conservation practices have increased substantially since herbicide-resistant biotech 
soybeans came on the market in 1996. Environmentally, beneficial conservation tillage practices 
promote soil and water quality, improve habitat for birds, and lead to cleaner water and reduced 
greenhouse gases and farm fuel use. RICHARD FAWCETT & DAN TOWERY, CONSERVATION TECH. 
INFO. CTR., CONSERVATION TILLAGE AND PLANT BIOTECHNOLOGY: HowNEW TECHNOLOGIES CAN 
IMPROVE THE ENVIRONMENT By REDUCING THE NEED TO PLOW 12 (2001), available at http:// 
www.etic.purdue.edu/CTIC/BiotechPaper.pdf (last visited Nov. 9, 2003); see also Press Release, 
American Soybean Association, ASA Study Confirms Environmental Benefits ofBiotech Soybeans 
(Nov. 12, 2001), available at http://www.soygrowers.com/newsroom/releasesI2001 %20releasesl 
rll120l.htm. 

36. Drew Kershen, Avoiding GMOS May Increase Legal Risks, 55 FOOD TECH. 124, 124 
(2001), available at http://www.ift.org/publications/docshop/ft_shop/IO-OI/I 0_OI-pdfsIlO-OI
backpage.pdf (last visited Nov. 9, 2003); Council for Biotechnology Information, Bt Corn and 
Mycotoxins, at http://www.whybiotech.com/index.asp?id~1238(Mar. 4, 2001). 
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