1
4

CHAPTER SEVEN

RIVAL STANDARDS:  

THE CASE OF GENETICALLY MODIFIED ORGANISMS
The previous two chapters demonstrated that even in issue areas where the structural forces of globalization have been thought to be at their strongest – global finance and the Internet – the great powers still dictate when global regulatory governance will be effective.  When the United States and the European Union faced minimal adjustment costs and recognized the substantial benefits that came with coordination, the establishment of common regulatory and technical standards was swift.  In the instances where the regulatory question intersected with broader societal concerns – censorship and privacy rights – the adjustment costs were much higher, and effective coordination did not take place.  

This chapter looks at a regulatory issue that generates high adjustment costs – the treatment of genetically modified organisms (GMOs).  This issue is an ideal one to examine the power of the revisionist framework developed here in comparison to non-structural explanations of how globalization affects regulatory coordination.  Global civil society explanations, for example, emphasize the power and influence of non-governmental organizations or epistemic communities.  Because the disputes about GMOs are at their core scientific questions, this would potentially be an arena where epistemic communities would hold sway.  Similarly, genetic engineering is a topic that inspires environmental NGOs and consumer groups across the globe to mobilize into political action .    

Similarly, this case is also an excellent one to compare the revisionist approach to other state-based theories of regulatory coordination.  A realist approach that assumes American hegemony would predict the global regulatory outcome to mirror American preferences on genetically modified organisms.  A California effect model would assume convergence towards the upper bound of the regulatory spectrum – i.e., more stringent handling of GMOs.  Finally, neoliberal institutionalism would predict that the rewards from regulatory coordination would lead to an accommodation between the United States and the European Union.   

As this chapter will demonstrate, none of these models accurately predict the outcome of this regulatory case.  Despite the visibility of non-state actors in dealing with this issue, the GMO case demonstrates the limits of their influence.  Despite America’s hegemonic position in agriculture and Europe’s constant ratcheting up of its standards, neither great power has had a demonstrable effect on the other’s preference ordering.  The health and safety regulations governing GMOs affect groups with extremely high barriers to exit – agricultural producers, biotechnology firms and consumer groups.  The initial divergence of preferences between Americans and Europeans on this issue, combined with the high adjustment costs of regulatory harmonization, ensured the absence of a bargaining core between the two governments.  The result has been a rival standards outcome between the American preference for “substantial equivalence” and the European preference for the “precautionary principle.”  The lack of a bargaining core has created an intense competition between the two great powers to bolster their position in friendly international fora, and to recruit as many allies from among the smaller states as possible.  On the margins, non-state actors have had an effect – particularly in hardening European public opinion – but because these actors also lack consensus, their influence on the rival standards outcome has been minimal.  

The rest of this chapter is divided into seven sections.  The next section looks at the state of the science on GMO and the salient regulatory questions posed by the use of genetically modified products.  The third section examines actor preferences on the GMO question, which left the European Union with a far stronger preference for stringent regulatory standards.  The fourth and fifth sections examine how both great powers have exploited friendly fora to advance their regulatory preferences at the global level.  The sixth section examines how well alternative theories of regulatory coordination do at explaining the GMO case.  The final section summarizes and concludes.  

A primer on genetic engineering

The genetic modification of plant and animal life has been around for as long as organized agriculture – the simple decision to cultivate crops or raise livestock with desirable traits is the earliest and crudest example of genetic manipulation.  However, in popular and political parlance the term “genetically modified organism” refers to newer and more sophisticated forms of genetic engineering – altering organisms at the cellular level via the introduction or elimination of specific gene sequences using recombinant DNA techniques.  That is how the term shall be used here as well.  

This type of genetic engineering had been a subject of theoretical discussion in the scientific community since the late sixties.  In 1987, however, a practical technique was developed to insert genetic material from one plant species into another at the intracellular level.  Since then, the variety and sophistication of genetic modification techniques has proliferated.
  At present, genetic modification has been commercialized for plants and agricultural crops, particularly  cotton, maize, soybeans, oilseed rape, and  tobacco.
  There are active research efforts for other transgenic crops – such as coffee – as well as trees, fish, and shellfish.

GMOs raise regulatory concerns with regard to consumer health and safety and the preservation of biodiversity.  The immediate concern is the effect of GMOs on humans.  Because most cultivated crops can produce harmful substances – allergens, toxins, or antinutritional elements – the genetic engineering of agricultural outputs could have an adverse effect on consumers, partircularly those with allergies. However, this risk is present in conventional forms of agricultural cultivation as well, so it is far from clear than GMOs pose a categorically distinct risk.  The National Academy of Sciences (NAS) has concluded that GM foods did not merit any special form of health and safety regulation:  “it is the final product of a given modification, rather than the modification method or process, that is more likely to result in an unintended adverse effect.”
  The scientific consensus on this point is relatively strong and hardly limited to the United States; over eighty scientific studies sponsored by the European Union over fifteen years found no scientific evidence of added harm to humans from the consumption of GMOs.
  Nevertheless, the NAS report also concluded that, “our ability to interpret the consequences to human health of changes in food composition is limited.”
  

To date, there is no evidence that genetically modified foods have created any unique health hazards for humans.
  The allegations that have been made have not withstood scientific scrutiny.  For example, in August 1998 biochemist Arpad Pusztai claimed on British television that rats fed with genetically engineered potatoes developed cancerous tumors; he subsequently submitted his findings to The Lancet.
  However, the medical journal’s peer review rejected the essay because of poor methodology; a Royal Society internal review concluded that the study was, “flawed in many aspects of design, execution, and analysis” and therefore “no conclusions should be drawn from it.”
  In the end, the article was published by the medical journal – with a disclaimer from the editors and several letters critiquing the findings – in order to confront allegations that the editors had rejected the submission on political rather than scientific grounds.
  

The most prominent health scare concerning GMOs in the United States involved accidental exposure to a GM product not intended for human consumption.  The StarLink variety of corn was genetically modified for pest resistance by using a bacillus thuringiensis (Bt) toxin that cannot be broken down by human digestion.  This variety of GM corn was intended for animal feed and ethanol production.  However, tests revealed that 1% of Starlink corn found its way into taco shells manufactured by Kraft, at which point they were recalled.  However, there were no reports of anyone becoming sick from consumption of StarLink corn.
  

The second concern about GMOs is their potential effect on biological diversity.  Because the seeds of GM crops can float with the wind, it is difficult to contain the spread of GMOs in an ecosystem.  The possible spread of genetically engineered DNA variants into natural habitats – via seed dispersal, cross-kingdom digestion, or pollination – triggers two biodiversity concerns.  First, there is the possibility of superweeds or superinsects. If transgenic crops engineered to tolerate herbicides or to resist diseases and pests were to pass these resistant genes to naturally occurring plants, it could create a new variant of weed immune to chemical control.  A similar concern is if insects ingesting GM crops were to develop resistance to pesticides.  Such plants or animals would threaten to crowd out other forms of wildlife.  Second, if GMOs cross-breed with their wild relatives, it could lead to the extinction of the original species.  If the transgenic variant of the species was better suited for wildlife growth, it would overrun the original plant.  

As with concerns for human health and safety, biodiversity concerns are hardly unique to GMOs – conventional-bred cultivars can have a similar effect. Since the Green Revolution, the Middle East has lost 85% of its wheat varieties and India has lost 30,000 varieties of rice.
  Furthermore, the scientific consensus suggests that many transgenic crops are no more likely to act as “colonizers” in the wild than conventional crops.
  There is also no evidence that pests have developed any resistance to the insecticide toxins introduced into GM crops.
 

However, the introduction of transgenic crops unquestionably reinvigorated valid debates about crop cultivation and biodiversity.
  The chair of a 2004 National Academy of Sciences report on biocontainment emphasized, “Deciding whether and how to confine a genetically engineered organism cannot be an afterthought….  Confinement won't be warranted in most cases, but when it is, worst-case scenarios and their probabilities should be considered.”
  The problem is that sophisticated forms of biocontainment – spatial segregation, temporal isolation or engineering sterility in the affected GMO – are often expensive and/or technologically advanced, posing acute challenges for developing countries in particular.  As a United Nations report concluded, “Countries where most centers of [biological] diversity are found among those least likely to have the resources needed to protect against the risks of the technology.”
  Furthermore, even these forms of containment are not foolproof.  

As with the threat to health and safety, the biggest scare to date on the biodiversity ramifications from GMOs came from a disputed journal article.  In November 2001, David Quist and Ingacio Chapela published an article in Nature asserting that transgenic DNA constructs had been found in indigenous maize species in Oaxaca, Mexico.  The authors warned:  “Our discovery of a high frequency of transgene insertion into a diversity of genomic contexts indicates that introgression events are relatively common.”
  However, this supposition turned out to rest on shaky empirical ground.  Five months later, in response to multiple critiques of the Quist and Chapela finding, the editors of Nature concluded:  “the evidence available is not sufficient to justify the publication of the original paper.”


The findings to date suggest three tentative conclusions relevant to the promulgation of regulatory standards.  First, GMOs have no adverse health or safety effects on humans because of the process by which they are engineered.  Second, GMOs have no adverse effects on biodiversity because of the process by which they are engineered – although scientists do acknowledge concerns about their possible impact.  Third, there is no evidence to suggest that GMOs pose either an enhanced or unique public policy concern compared to conventionally bred organisms.  Given the degree of consensus on these conclusions within the scientific community, as well as agreement on the methodologies to falsify these conclusions, one could posit the presence of an epistemic community on this topic.
  

Actor preferences on GMOs

Despite some initial interest from European biotech and chemical firms, the European Union has also been reluctant to embrace GMO technology.  For the European Commission, the trouble with commercial GM crops centers on both agricultural policy and consumer preferences.  A complex web of quotas, tariffs, price controls, and subsidies protects European agriculture.  The EU’s Common Agricultural Policy (CAP) manages this system of protection, representing over 50% of the EU budget, and is designed to subsidized European farmers from foreign competition.   CAP subsidies operate by subsidizing exports so that they are competitive with world market prices.  A large fraction of CAP subsidies are tied to production:  farmers receive a larger subsidy with increased crop yields.  The relative amounts of these subsidies are considerable – in the late nineties, approximately 44% of all European farm receipts came from CAP subsidies.
  If GMOs increased European agricultural productivity, the CAP system would mandate an increased outlay of subsidies, posing a considerable strain on the EU budget.  Reducing or untying the link between subsidies and production would be one way to address the issue, but this would cut against the interests of agricultural producers.  Agricultural politics over the last two decades demonstrate that these groups specialize in deploying the use of political voice to prevent CAP reform.
 

This distribution of interests, combined with history of strong environmental protection at the European Commission level, makes it unsurprising that the first two EU directives on GMO’s in 1990 were considered particularly stringent on GMO regulatory approval.
  The biotechnology sector in Europe was disorganized in lobbying for less stringent regulatory standards, allowing the European Commission to have its way on the issue.
  Furthermore, the EU’s initial resistance to GM technology created a resistance to the technology by European agricultural producers; farmers rendered less competitive from an absence of GMOs would have an incentive to resist any regulatory coordination that permits the importation of genetically engineered foods.
  Biotech firms, deterred from making large investments in GM technology, were not compelled to exercise the voice option.  

At the same time, European consumers have also exhibited a considerable degree of hostility to the idea of GM foods – indeed, the common term for genetically engineered foods in Europe is “Frankenfoods.”
  This uneasiness only intensified in the aftermath of food safety crises that have plagued Europe over the past decade.  The outbreaks of mad cow disease, the presence of dioxin in Belgian farm animal feed, the discovery of salmonella in British eggs, and the plague of hoof-and-mouth disease were all associated with the introduction of more complex agro-industrial processes and the failure of regulatory authorities to monitor these changes.
  Previous health crises were directly cited as the cause behind the European Commission’s 2000 White Paper on food safety.
    

These repeated failures in food safety had a pronounced effect on European preferences regarding food safety. Eurobarometer polls repeatedly showed a growing skepticism towards biotechnology throughout the nineties.  Optimism about biotechnology increased between 1999 and 2002, but skepticism about GM foods and crops remains high.  Even when offered positive reasons for purchasing GM foods, majorities of Europeans said they would not but such products; 65% of Europeans said they would not buy GM foods even if they were less expensive.  The survey concluded, “A majority of Europeans do not support GM foods. These are judged not to be useful and to be risky for society.”
  There is a clear link between GMO attitudes and a more general concern about globalization’s effect on regulation.  Across EU countries, there is a strong statistical correlation between opposition to GMOs and fear of “uncontrolled globalization.”
  

Given the combination of agricultural interests and strong public preferences on the issue, it is not surprising that the European Union reacted by ratcheting up regulatory preferences on the GMO issue throughout the nineties.  As early as 1990, European officials promoted the precautionary principle as the standard for regulating aspects of biotechnology. This principle states that potentially dangerous activities can be restricted or prohibited before they are scientifically proven to cause serious damage.
  In 1997, this principle was explicitly codified into European law with the Treaty of Amsterdam.  Even this standard was insufficient to allay public anxiety on the issue – leading the European Council to impose an unofficial moratorium on the use of GM crops and foods beginning in 1999.
  The European Commission also favored the clear labeling of any product that contained even trace amounts of genetically engineered material.  
In contrast to the European Union, the United States has embraced GM technology more than any other country. Starting in the eighties, the U.S. logic on GMOs was similar to the scientific consensus – the product and not the process should be regulated.  Using that reasoning, the U.S. position was one of “substantial equivalence”:  GMOs should receive the same regulatory treatment as other agricultural products.  In 1992, the Food and Drug Administration conferred Generally Recognized As Safe status to GM crops, obviating the need for additional tests to satisfy FDA requirements.
  No government agency mandated that producers label GM products when marketing them to consumers.  The Congressional Research Service reported in 1999 that, “In the United States, the regulation of biotechnology food products does not differ fundamentally from regulation of conventional food products.”

With a more permissive regulatory environment, GMO use in the United States expanded dramatically after 1996.  The Agriculture Department estimated that by 2002, GM crops represented 75% of soybean plantings, 34% of corn plantings, and 71% of total cotton plantings.
  GMOs are found in most processed foods in American supermarkets The leading multinational corporations in the development of commercial GMOs were American-based:  Monsanto, DuPont, and Dow Chemicals.
  

Public opinion in the United States has also been more receptive to the idea of GM foods – despite recent scares such as the StarLink episode discussed above.  A 2003 Food Policy Institute survey revealed that a plurality (49% to 39%) supported the commercial use of GM plant products.  It could be argued that American acceptance of GM crops is due to lack of awareness about the prevalence of GM technology; only half of Americans knew that food with GM ingredients were sold in supermarkets.  However, the same poll demonstrated that Americans were significantly better informed than Europeans about the science of genetic modification.

The benefits to the economies of the developing world from the introduction of GMOs were potentially much greater than the benefits to the developed world.  The use of genetically engineered cotton provides one example of the magnitude of this benefit.  In China, the use of Bt cotton reduced the costs of production by more than $750 per hectare per season.
  In Africa, yield increases and savings from reduced chemical use associated with Bt cotton easily outweighed the higher seed costs.
  In India, average pest-related losses in cotton cultivation ranged from 50 to 60%, whereas in the United States they are less than 15%.  As a result, yields from the introduction of GM cotton in India increased on average by 60%.  One 2003 survey concluded, “GM crops can have significant yield effects that are most likely to occur in the developing world, especially in the tropics and subtropics…. the biggest yield gains are expected in South and Southeast Asia and Subsaharan Africa.”
  In the future, nutritionally-enhanced GMOs, such as “golden rice” or “golden maize” offer the possibility of reducing malnutrition in Asia and Africa.
  Given the utility of GMOs for developing countries, it was not surprising that the first commercial plantings of transgenic crops took place in 1992, in the People’s Republic of China.

Despite the attractiveness of GM products for agricultural producers in the third world, there are significant barriers to entry for producers in emerging markets. High startup costs, fragmented markets for research and development, and underinvestment in basic research made it prohibitive for most of these countries to move down the GMO learning curve.
  As previously noted, the use of transgenic crops requires significant asset-specific investments, which can be daunting for risk-averse third-world farmers.  The cost of obtaining patents from first-world corporations to advance GM research is also significant.
  

Corporate and NGO actors have wildly divergent preferences on the regulation of GMOs.  Transgenic products are attractive to agricultural, chemical, and biotech firms for several reasons.  For farmers, GMOs offer a way to increase crop yields and simplify the chemical dimension to agriculture.  For example, farmers using established herbicides like Roundup must be careful when spraying conventional crops, because the chemical kills plantings as well as weeds.  However, crops can be genetically modified to survive exposure to Roundup, making weed control easier.  For chemical firms like Monsanto, the ability to patent and market GM crops is a highly lucrative opportunity.  The global market for transgenic seeds was roughly $3 billion in 2000, and estimated to approach $25 billion by 2010.  Agricultural economists have estimated that to date approximately 80% of the welfare benefits created through the use of GM cotton and soybeans goes to agricultural and biotech firms.
  By 2003, Monsanto’s seed and genomic division was profitable, earning gross profit margins 50% greater than their chemicals division.
  

For corporate actors, the asset-specific investments of GMO production and use are also high.
  For GMO producers, only 1 in 10,000 GM seeds ever makes it to the field trial stage, and the time from initial research to commercial use can be as long as a decade.  The estimated costs of research and development range from the hundreds of millions into the billions.
  As for agricultural producers, the cross-pollination of GM seeds within a confined agricultural area makes it costly for farmers to segregate GM crops from non-GM crops, leading to an all-or-nothing approach to GM technology.
  Once these actors decide to invest in GM technology, the value of those investments depends on a stable regulatory environment.  

A broad swath of global civil society was virulently opposed the introduction of GMOs into the food chain.  Their objections centered on the perceived threat to biodiversity.  In their campaign against GMOs, Greenpeace stressed the precautionary doctrine that long-term environmental risks of GMOs could not be assessed by existing scientific means.
  There were other concerns, however.  As previously noted, GM technology disproportionately benefited first-world biotech firms, and promised the global consolidation of the biotechnology and agriculture sectors.
  These trends ran counter to GCS preferences for small businesses, small-scale agriculture and traditional farming techniques.  

Because of these non-environmental issues, NGOs were hostile to the idea of allowing the scientific community to assess the risks from GM crops – they suspected agricultural and plant scientists of being in league with corporate and/or government interests.
  The fact that the first batch of GM crops that were developed dealt with first-world agricultural problems (resistance to herbicides) as opposed to developing country concerns reinforced these assumptions.  As a result, even groups committed to combating world hunger – which would be expected to be more accepting of GM use – were hostile to permissive regulatory standards.  Groups such as OxFam repeatedly called for a moratorium on GM use.
 

The preferences of the great powers sharply diverged on the question of GMO technology – as Aseem Prakash and Kelly Kollman conclude, “The two paths taken by the EU and the U.S. in the area of biotech regulation could hardly be more different.”
  In Europe, initial EU resistance, combined with massive public hostility, led to strong preferences for very strict regulatory standards on the use of GMOs.  In the United States, active interest from agricultural producers and biotech firms, combined with consumer indifference, led to regulatory standards based on scientific risk rather than public fears.  For both governments, the adjustment costs of altering regulatory standards are high.  In the United States, the asset-specific investments by farmers and biotech firms in the existing set of regulations is significant; in Europe, the groups affected by a change in regulatory standards specialize in the use of political voice.
  In developing countries, regulatory preferences remain in flux.  There is a bias towards more permissive standards among agricultural exporters and large emerging markets, and a bias towards more stringent regulation among smaller less developed countries.
  The interest in GMO technology is combined with a lack of state resources to cope with even American safety standards on the handling of GMOs.  

The emergence of rival global standards

Compared to capital markets, the market for agricultural goods is commonly perceived as heavily protected and more immune from the pressures of globalization.  However, by any empirical measure – trade flows, tariff levels, subsidies as a percentage of output, strength of commodity cartels – the agricultural sector underwent considerable liberalization between 1975 and 1995.
  The fall in border barriers to agriculture, combined with the introduction of GM technology into agricultural products, triggered demands for regulatory coordination on GMO technology. In the early nineties, a plethora of documentation from the OECD and various United Nations agencies existed on possible ways to regulate aspects of biotechnology – however, none of these regimes filled the regulatory gap created by the growth in GMOs.
 As the issue heated up, the United States and the European Union competed to develop regulatory standards consistent with their national preferences. In doing so, both of the great powers relied on friendly international fora for codification.      

 The United States – supported by other food exporters in the “Miami group” (Argentina, Australia, Canada, Chile, and Uruguay) – relied on the World Trade Organization’s legal authority to legitimize their own regulatory preferences on GMOs.  This preference was grounded in the 1994 Sanitary and Phytosanitary agreement established during the Uruguay round of world trade talks.  The SPS required WTO members and adjudicating bodies to defer to safety standards established by the Codex Alimentarius Commission to determine whether national food regulations were appropriate or merely a disguised form of protectionism.
  Countries were allowed to promulgate standards considered more stringent than Codex-issued standards, but they would be deemed illegal if not based on “sufficient scientific evidence.”
  

Although the Codex was a universal IGO, it was well-suited to advance American preferences on food safety standards.  First, its focus on promoting international trade suggested that the regulatory standards agreed upon in the Codex would not be overly stringent.  As one observer pointed out, “There is no codified standard requiring Codex to apply precautionary principles… to assess whether consumer health is protected adequately.
  Second, the United States and other agricultural exporters were active participants in the Codex process, ensuring that anti-GMO countries could not capture the IGO.  Third, the Codex had greater barriers to access for nongovernmental organizations than the other relevant international bodies.
  

There are several reasons why the European Union agreed to the SPS agreement despite its deleterious effect on their regulatory preferences regarding GMOs.  First, at the time of the negotiations, GMOs were not a significant component of trade in agricultural or food products.  Second, the SPS agreement covers issues beyond GMOs to include products where the Europeans prefer more lax regulatory standards, such as unpasteurized cheeses. Third, many of the food safety scandals that triggered the use of political voice and hardened EU preferences on GMOs took place after the SPS agreement was completed. For all of these reasons, the SPS agreement was a low-priority issue for the EU during the Uruguay round.  European Union negotiators allocated much more attention to the agricultural portion of the Uruguay round than the SPS negotiations, as the former set of negotiations had a direct impact on agricultural interests.  As a result, the EU was not considered to be a major player in the SPS negotiations.

Given the bias against the precautionary principle in both the WTO and the Codex, the European Union switched fora to another United Nations emanation to advance its regulatory preferences.  Negotiations over the biosafety protocol to implement the 1992 Rio Convention on Biological Diversity provided the ideal fora for European officials.  The Declaration on Environment and Development already affirmed that the precautionary principle should “be widely applied.”
  From 1996 onward, European negotiators pushed to have the precautionary principle included in the protocol, and to have the agreement exempted from WTO rules.
  

While the United States participated in the negotiations, it resisted the European push to ratchet up environmental standards.  The chief U.S. negotiator articulated the American position as “no deal is better than a bad one.”
  However, U.S. officials were negotiating from a position of weakness.  Because the United States never ratified the Rio Convention, they only had observer status in these negotiations.  Although American officials were admitted to all informal negotiations, and their great power status could not be dismissed, their outsider position put them at a negotiating disadvantage.
  Furthermore, most agricultural importers were sympathetic to the EU position, leaving the US heavily outnumbered at the negotiations.  One African negotiator described the distribution of interests at the negotiations as, “five nations against the world.”

Nevertheless, the Miami group of agricultural exporters was able to thwart the European Union at the February 1999 Cartagena conference, leading to a draft treaty that was heavily bracketed with unresolved issues.  It was the first time in twenty years than a U.N. environmental treaty had not been concluded by a self-imposed deadline.  The head of one environmental NGO blasted the setback to the negotiations, concluding:  “There was no moral high ground here…. It was just cheap power politics.”

As the negotiations continued, the United States tried to shift bargaining fora back to the WTO.  In the run-up to the December 1999 WTO ministerial meeting in Seattle, the United States proposed strengthening the WTO rules governing trade in GM products, and establishing a WTO working group on biotechnology.  As Robert Falkner observes:  “Both proposals raised the spectre of a shift in the institutional context within which biosafety issues would be debated, away from the CBD’s emphasis on biodiversity and towards the WTO’s objective of trade liberalization.”
  However, the American proposal foundered in the end.  Although EU Trade Commissioner Pascal Lamy initially agreed to the idea, the EU’s General Affairs Council rejected it.  

 
In January 2000, the Cartagena Protocol on Biosafety was finalized in Montreal.
  The agreement reaffirmed employing the precautionary principle in the treatment of living modified organisms in the preamble.  In the text, the agreement added, “Lack of scientific certainty due to insufficient relevant scientific information and knowledge… shall not prevent that Party from taking a decision, as appropriate, with regard to the import of the living modified organism.”
  The advance informed agreement provision required exporters to provide detailed information to importing countries about the GMO exports.  

The United States okayed the Cartagena Protocol, despite not being a signatory to the agreement, because the final language ensured that the treaty did not govern GM products (as opposed to seeds or other living modified organisms).  However, Falkner’s assessment of the treaty concluded:
  

The EU’s position has been strengthened by the Protocol; while the treaty does not add significantly to the EU’s existing regulatory system, it does provide it with greater international legitimacy.  The establishment of the precautionary principle within the Protocol’s AIA procedure… serves to challenge the United States’ insistence on full scientific proof as the basis for risk assessment, as is customary in WTO dispute settlement cases.

The result, by 2000, was a legal stalemate, with the biosafety protocol’s precautionary principle flatly contradicting the trade regime’s norm of scientific proof of harm.  Legal and development experts agreed that it will be difficult at best to reconcile the WTO and Cartagena regimes.
    

The post-Cartagena rivalry for regulatory standards 

The US and EU governments remain far apart in their preferences for regulating genetically modified organisms (GMOs).
  In 2001, the European Commission imposed the most stringent set of regulations in existence on GMOs, centralizing the approval process and requiring a GM label if the food contained as little as 0.9 percent of modified DNA material.
  According to one estimate, it would cost up to $400 million for American firms to simultaneously use GM technology and still be able to export non-GM food that would satisfy the labeling requirement to the European Union.
  In 2002, an EU trade official characterized European hostility to GM food as “a political fact,” elaborating that, “People don’t see any value added in genetically modified foods.  They don’t want it.”  In July 2003 EU Agricultural Commissioner Franz Fischler told an American audience that, “there is simply no social consensus in Europe for accepting GM products.”
 US Trade Representative Robert Zoellick blasted the EU’s informal moratorium as “Luddite” in January 2003.
  The threat of WTO action became reality later in 2003 when a WTO panel was convened on the issue at the behest of the United States.  In March of 2004, the European Union did end the unofficial moratorium in place on the sale of GMO crops.  Even with the end of the moratorium, however, powerful member states remain committed to prohibiting all GMO imports.
  The CEO of Monsanto admitted in 2004, “I'd love to see our seeds being planted in Europe, but that won't be happening for a long, long time.”


The divergence of preferences between the US and EU have stymied efforts to develop common global regulations on GMOs.
  However, both of the great powers have invested considerable resources into converting other states to adopt their position on the matter.  American actors have pushed for greater acceptance of the U.S. regulatory principles regarding GMOs using a mixture of carrots and sticks.  Officially, the Department of Agriculture and the U.S. Trade Representative have lobbied governments across the globe on the virtues of GMO crops.  Beginning with the Clinton administration’s Initiative on Biotechnology, the USDA openly stated as one of its goals “to facilitate the marketing of bioengineered products in both the domestic and international markets.”
  The United States Agency for International Development made a similar pledge in 2002.
  

At the 2002 World Food Summit, the U.S. government made no secret of its powerful advocacy of biotechnology.  At the summit the U.S. Secretary of Agriculture announced a ten-year, $100 million Collaborative Agriculture Biotechnology Initiative to “advance research on [GM] varieties better suited to growing conditions in developing countries.”
  Official American food aid is also likely to contain genetically engineered products.
  U.S. officials have also tried to use the logic of appropriateness to advance their regulatory preferences on GMOs.  The U.S. ambassador to the Holy See lobbied for the Vatican to speak out in favor of genetically modified foods as a way of addressing world hunger; Vatican officials voiced cautious optimism about the potential for GMOs.
 

The United States has also pushed countries to accept U.S. safety certifications for GMO products or to develop their own protocols as quickly as possible.  For example, Chinese officials told U.S. officials in fall 2001 that they would accept U.S. safety certifications for GMO crops.  After Beijing reversed course in early 2002, the U.S. Trade Representative and Agriculture Secretary issued a joint statement characterizing the situation as “unacceptable.”  In response, the Chinese government issued temporary safety certificates permitting GMO imports until permanent regulations were drafted in February 2004.
  One NGO official complained in early 2004 that, “the U.S. is trying to impose its standards on the rest of the world.”

Implicit in U.S. diplomacy over the GMO issue has been the specter of WTO arbitration rulings in their favor.  The SPS agreement gave the United States a mechanism through which it could promulgate its preferred set of standards on GMO regulation – the WTO dispute resolution mechanism. Beginning with the EU beef hormone case, WTO panels have consistently sided with the American position that attempts to restrict agricultural products without credible scientific evidence of possible harm violate international trade law.
  In 1998, the U.S. Trade Representative used the specter of the WTO to attack the European Union’s labeling requirements for foods containing transgenic material, arguing that “such labeling is unnecessary, in the absence of an identified and documented risk to safety or health.”  That language was consciously phrased to invoke the SPS agreement.
  The Secretary of Agriculture made similar remarks in 1999.
  Four years later, the U.S. carried out its threat and brought the case to the WTO.  Beyond the European Commission, other governments are aware that the U.S. can use the WTO to legitimize and authorize economic sanctions for failing to permit GM imports.

The revisionist model predicts that economic coercion among the great powers does not lead to regulatory coordination.  Consistent with the EU’s economic size, it has been unmoved by WTO-supported American sanctions on the beef case.
  However, the uses of economic statecraft should have a powerful effect on countries asymmetrically dependent on access to U.S. markets.  Significant developing countries have take steps towards producing and/or consuming GM products.  In 2002, the Indian government approved the commercial cultivation of Bt cotton.
  The Brazilian government permitted the commercial cultivation of soybeans.  South Korea, Egypt, Kenya, South Africa, and Thailand have pilot programs for GM crops.  As large developing markets accept GM seeds, the competitive incentive for other countries to coordinate standards at a level that permits GM cultivation increases.
  The number of approved field trials for transgenic crops in the developing would has increased since 2000; one assessment concluded, “The global adoption rate of GM crops is among the highest for any new technology in agriculture.”
  The first two countries to agree with American standards for GMO labeling were Mexico and Canada.
  

Using similar tools of statecraft, European actors have pushed equally hard to promote the precautionary principle and resist the diffusion of GMO-friendly regulations.  The EU has lobbied African governments to ratify the Cartagena Protocol, and offered technical assistance to set up regulatory systems that embrace the precautionary principle.
  In August 2002, European Commission officials rebuffed a US request to reassure famine-stricken African countries about the safety of American-supplied GM food aid.
  The EU has also advanced its agenda through its support of European environmental NGOs.  The European Commissioner for consumer protection and health acknowledged that the EU funds nongovernmental organizations that oppose GMO products.
  The head of Greenpeace’s Genetic Engineering Campaign noted in early 2004:  “Europe has been very vocal in its skepticism about GMOs and of course that travels everywhere.”
   

The European campaign against GMO proliferation, combined with the six-year EU moratorium on GMO imports, encouraged trade-dependent countries to adopt the EU position on genetically modified crops.  As the EU expanded into Central and Eastern Europe, those countries agreed to pass laws on GMOs consistent with the EU position.  Most potential entrants have taken steps to conform to EU regulations with regard to GMOs.
  

The EU position has had its strongest impact on African countries.  Zambia’s president said in early 2003 that his nation would “rather starve” than accept food aid with GM corn.  The country’s agriculture minister expressed concern that if the GM corn seed were to pollute the country’s seed stock, Zambian agricultural exports would be blocked from the European Union.  Other African nations followed suit; governments in Zimbabwe, Mozambique, and Malawi also feared being shut out of European markets if they invest in GMO technology.
  Beyond the African continent, other emerging markets such as Thailand have resisted using GM seeds because of fears that European agricultural exports would be adversely affected.
  In May 2003, President Bush went so far as to accuse the EU of undermining efforts to eradicate hunger in Africa because of their GMO position.
  

The result of the combined US and EU pressure has been a single global cleavage on the GMO issue.
  In one camp are countries that specialize in agricultural exports, have internal markets of sufficient size to exploit the possibilities of GMOs, or are vulnerable to U.S. coercive pressure.  In the other category are countries that either rely on subsistence agriculture or are trade dependent on the European Union. Efforts to develop policy regarding GMOs in international governmental organizations like the World Bank and the Food and Agricultural Organization have foundered over the EU-US split.
   A RAND study concluded:  “The regulations in these two parts of the world, and the battle between these two factions over the place of GM crops in global food production, are shaping the regulations in other nations worldwide.”
  

Despite the incentives for private and public actors in developed and developing countries, the distribution of investment in GMOs across the globe has been uneven.  On the one hand, more than half of the world’s soybeans are now genetically engineered, and the percentages have been steadily rising for cotton, maize, and canola.  Eighteen countries planted GM crops in 2003.  However, 99% of the world’s GM crops are grown in only five countries:  Argentina, Brazil, Canada, China, and the United States.
  The number of countries that use EU standards for labeling has also increased to more than thirty.  

Evaluating other explanations

Explanations that stress the role of non-state actors are of limited utility in explaining the GMO case, as the causal impact these actors ranges from marginal to insignificant.  The epistemic community argument in particular fails.  Despite the overwhelming degree of scientific consensus on the relative safety of using GMOs, that consensus has not been widely accepted by major portions of the globe.  In 2003, one group of exasperated plant scientists observed:  “The problem is partly that the relevant questions have been repeatedly asked for over 15 years, and keep being asked, despite the fact that all the supposedly relevant research has been performed.  The answers given are apparently not satisfactory.”
 

Rather than the epistemic community acting as the key independent variable in this case, the scientific community has been the dependent variable.  In the case of the Pusztai paper in The Lancet, the GM controversy has caused scientists to violate their own validity norms and publish work that in order to quell a public controversy. As the BBC’s science editor concluded, “It is there not because it is good science.  It is there because it has caused a fuss.  A fuss brought about by single-interest pressure groups….  But what is worse is that its publication is essentially an admission that science has failed to get its arguments across to the people.”
  

Writing in Nature, Roger A. Pielke Jr. also deplored the deterioration of scientific standards as a result of the GMO dispute among others.
  Pielke was even more scathing of the epistemic community approach:  

Some scientists believe that ‘science’ alone provides a sufficient basis for decision-making, in that a problem is identified, various hypotheses are tested, remedial policies suggested and implemented – then the situation improves.  But putting the onus of problem resolution on science brings all the messy realities of politics into the practice of science.  Rather than making politics more scientific, this approach, in fact, makes science more political.  Indeed, I have never come across any real-world policy issue involving science and decision-making that has resolved itself in this logical but oversimplistic manner.  


Multinational corporations would appear to have had more influence, given the prominence of Monsanto in the spread of GM technology.  This confuses prominence with influence, however.  Because of their high adjustment costs, American biotech firms undoubtedly exercised voice to influence the American government.
  However, the effect of MNCs waned outside North America.  In the three years after the Cartagena Protocol was signed, Monsanto’s stock valuation fell by 25%; other MNCs spun off their agri-biotech firms to shelter their profitable brands from association with the GMO controversy.
  The Transatlantic Business Dialogue has persistently advocated for American-style regulatory standards on GMOs since the Cartagena Protocol.  European-based MNCs lobbied furiously for the European Commission to relax its regulatory standards on GMOs.
  However, beyond the United States, multinational corporations have had limited influence.   

The influence of global civil society on the GMO outcome suffers from the same problem as discussing the role of multinational corporations – explaining one set of great power preferences but nothing else.  Many scholars contend that environmental groups were able to mobilize European public opinion against GM use – and have influenced the behavior of smaller states as well. African scientists have argued that European-based NGOs – including OxFam and Save the Children – frightened African governments into rejecting food aid that contained GM technology.
  

There are a few flaws in this narrative, however.  The first is the failure of global civil society to mobilize a similar shift in consumer preferences in the United States.  It could be argued that the U.S. did not suffer from the safe food safety crises as the European Union during the nineties.  However, after 2000 there were at least two significant safety scares in the United States – the StarLink episode and the limited outbreak of mad cow disease.  Despite the policy window introduced by these events, there was no significant change in the American regulatory system with regard to GM use.  

Even in countries where NGOs supposedly had a pronounced effect, their overall influence has been limited.  In the case of the European Union, the regulatory environment was already relatively strict prior to the mid-nineties activism on the GMO issue.  EU scholars argue that the success in the GMO case had as much to do with citizen frustration at the opacity of EU decision-making as the substantive issues of the GM dispute.
  Since the EU ratcheted up its regulatory standards in 2001, these groups have had limited influence.  Despite a fierce lobbying effort, they were unable to prevent the European Commission from lifting the unofficial moratorium on approving new GM products.  The EU also rejected the labeling of eggs and poultry fed with GM feed, against the wishes of environmental groups.  The Economist observed, “the environmentalist lobby has been suffering as many setbacks as victories in its drive to rid the world of ‘frankenfoods.’”
  

As for the developing world, the NGO policy advice proffered to African governments was less persuasive than the reluctance of the European Union itself to endorse GM food aid.
  The environmental groups themselves acknowledge that they have been unable to dissuade farmers in these countries from embracing GM technology.  A Greenpeace spokesman stated in 2002 that, “Whenever you see these crops come to market you see significant take-up because farmers see it as their salvation.”
 

In the end, the best one can say about the different elements of global civil society is that they cancelled each other out.  Environmental NGOs and less competitive farmers preferred the most stringent set of regulatory standards for the handling of GMOs, while scientists and biotech corporations preferred a science-based approach.  As noted in Chapter Four, without a universal consensus among these actors, it is impossible for non-state actors to change a rival standards outcome.  Biotech firms have had some success with the regulatory approval of GM crop plantings, and global civil society has had some success with the extent of GM food labeling.  However, neither global regulatory coordination nor effective global governance has been established for either question.  

Other state-based models of regulation do poorly in explaining the GMO case as well.  The California effect model would predict that the United States should adopt EU-style regulations for GMOs. Aseem Prakash and Kelly Kollman argue that this has taken place:  “starting in 1999, there has been a subtle but noticeable change in the policy agenda surrounding biotechnology issues in the U.S., signifying movement (though not a drastic change) towards some sort of convergence with EU standards.”
  As evidence, they point to the proliferation of proposed legislation at the federal and state level installing more stringent regulatory standards and labeling requirements for GM products, as well as the USDA’s promulgation of voluntary standards on the labeling of GM food.  Furthermore, in February 2004, Monsanto had to retreat from its efforts to market a genetically engineered wheat plant in the United States.  Farmers were concerned that their exports would not be accepted by GM-unfriendly importers.

However, it would be an exaggeration to claim any real shift in the U.S. position since 1999.  Prakash and Kollman acknowledge that, “new laws and regulations have yet to be enacted at the federal level and the U.S. Trade Representative (USTR) continues to threaten the EU with WTO action.”
  Indeed, the USTR decision to launch a WTO dispute underscores this point.  As the previous section demonstrated, the United States government has not substantially altered its position on GM regulation since the Cartagena Protocol.  David Vogel, in reviewing the increasing acceptance of GMO crops within the United States, concludes:  “in this area of regulatory policy, not only is there no move toward regulatory convergence but American and European regulatory policies have become more divergent.”

The outcome – a stalemate with neither camp gaining a decisive edge – has come as a surprise to realist observers of the global political economy.  It is, however, consistent with the revisionist model developed here.  As Robert Paarlbrerg concludes:
  

Many observers originally assumed that once the United States began growing GM food and feed products, the technology would quickly become pervasive. The United States is the world's biggest exporter of agricultural goods, so these products would have to be accepted worldwide. That was the wrong way to look at the matter. In international commodity markets, the big importers, not the big exporters, usually set standards--and the biggest importers are Europe and Japan, which together import $90 billion in agricultural products annually. Europe imports 75 percent more food and farm products from developing countries every year than the United States does. Accordingly, developing countries that aspire to export farm products must pay close attention to European consumer preferences and import regulations. 

Conclusion

The case of genetically modified organisms provides an exemplary case of rival standards.  The United States and the European Union promulgated different regulatory standards to govern the production and consumption of GMOs.  The initial divergence of standards created domestic groups with large asset-specific investments in these sets of standards, increasing the adjustment costs for both governments to switch standards later.  The absence of a bargaining core between the great powers, combined with the absence of strong preferences from other countries, led to a rival standards outcome.  Both the US and EU pushed to legitimize their preferred standards in friendly fora, and competed to recruit as many allies as possible among the other countries of the world.  Because of the large market size of both of these countries, the result has been an uneasy stalemate.   

In the case of GMOs, the outcome suggests an intriguing an intriguing paradox – in a bipolar economic order, great power rivalries can be a powerful source of policy convergence, if not policy coordination.  Divergent preferences among large states, combined with the increasing returns to scale of regulatory harmonization, lead these actors to attract as many allies as possible. In a bipolar distribution of power, the result is a bifurcation of policies, but strong policy convergence at two different nodes. Without this great power rivalry, it is highly unlikely that any degree of policy convergence would have taken place.  The case of GMOs strongly underscores this type of convergence process.
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