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Introduction 

In a recent article published by the New York Times, it was suggested that as most of the 

major corn and soybean exporting countries had either already adopted genetically modified 

(GM) versions of these crops, or are likely to in the future, consumers in importing countries will 

find it increasingly difficult to avoid them in their food purchases. One commodity analyst was 

quoted in the article as saying: 

“Europe is learning its first lesson in the ‘beggars can’t be choosers’ world of agricultural reality – it’s 
GMO beans or no beans…” (Andrew Cash, UBS Warburg, New York Times, June 6, 2001). 

 

Three weeks later, it was reported by the US General Accounting Office that U.S. exports of 

GM crops are currently facing significant restrictions in foreign markets (Environmental News 

Network, June 27, 2001). 

While these two points may seem to be in direct contradiction with each other, they do 

actually reflect some important realities.  Since the mid-1990s, we have observed very rapid 

adoption of the four major, commercially available GM crops, corn, soybeans, canola, and 

cotton, in a very concentrated group of agricultural exporting countries, the US, Argentina, and 

Canada.  In 2000, of the 107.76 million acres planted worldwide, 98 percent was planted in these 

three countries, the most being planted in the United States at 68 percent of the global total, 

Argentina accounting for 23 percent, and Canada 7 percent  (James, 2000).  In addition, there is 

evidence that the US has a strong comparative advantage in agricultural biotechnology research 

(Lavoie and Sheldon, 2000).  Consequently, exporters of GM crops, the US in particular, have a 

significant interest in ensuring market access for both current and future generations of bio-

engineered crops. 

However, the political and regulatory environment of importing countries in Asia, the 

European Union (EU), and elsewhere, would give one very little confidence in the notion that 
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trade in GM crops will simply be accepted as a fait accompli just because farmers in exporting 

countries happened to have adopted these crops.  During the past three years, there has been 

widespread within country and international public debate over genetically modified organisms 

(GMOs). This debate has probably been most intense, and most publicized in the EU, 

culminating in June 1999 with the EU formally imposing a moratorium on approval of additional 

transgenic crops due to widespread consumer concerns over the safety and environmental 

impacts of such crops. 

While most surveys consistently show that US consumers have positive attitudes towards 

GM foods compared to those surveyed in the EU (Gaskell et al., 1999), debate over regulation of 

GMOs has become considerably more prominent in recent public discussions and media 

coverage in the US.  Non-governmental organizations (NGOs) such as Greenpeace, and Friends 

of the Earth, and other interested parties such as the Union of Concerned Scientists, have 

questioned the impact on food and environmental safety of bio-engineered crops such as Bt corn 

and Roundup Ready® soybeans.1  In particular, pressure from NGOs has resulted in the very 

public removal of genetically modified ingredients from US branded food products such as baby 

food (Gerber), pet food (IAMs), snack foods (Frito Lay), and French fries (McDonalds).  

Political debate over possible changes in the US approach to regulation of food and agricultural 

biotechnology has also intensified.  In the last Congress, bills were introduced into the US House 

of Representatives (Kucincich, H.R. 3377), and Senate (Boxer, S.2080), which would have 

required mandatory labeling of foods containing genetically modified organisms.  In addition, at 

least seven states are debating labeling requirements (New York Times, March 24, 2001). 

                                                
1 In response to these concerns, previous Secretary of Agriculture in the Clinton Administration, Dan Glickman, put 
together a 38-member committee last year to analyze a wide range of issues relating to regulatory and safety 
concerns over biotechnology (Associated Press, March 27, 2000).  
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More recently, serious doubts have arisen over US regulation of GMOs, and the ability of 

the US food system to segregate genetically modified (GM) from non-GM crops. This followed 

an announcement that taco shells marketed by Kraft Foods in the US under the Taco Bell brand 

name were found to contain a variety of Bt corn, StarLink®, not yet approved for human 

consumption by the US Environmental Protection Agency (EPA), due to concerns over potential 

allergic reactions (Reuters, September 18, 2000).2  Subsequently, Kraft Foods recalled the 

product, and Aventis, suppliers of StarLink®, agreed to purchase the 2000 crop in order to keep it 

out of the food supply chain (Associated Press, September 29, 2000).  The US Food and Drug 

Administration (FDA) reports that in total, 300 varieties of tacos, tortillas, tostadas, and corn 

chips have been recalled from restaurants and food retailers in the US (Reuters and Associated 

Press, November 1, 2000).  US corn exports to countries such as Japan were also seriously 

disrupted as a result, and the whole episode has focused debate even more on the issues of 

identity preservation and labeling: 

“…labeling would establish a higher level of responsibility among those in the biotechnology industry in 
controlling what is in their products…” (Representative Dennis Kucinich (Ohio), New York Times, 
September 26, 2000). 

 
Notwithstanding these expressions of public concern in the US, nothing substantive has 

changed in the US approach to regulating GMOs, and there is little evidence of any significant 

return by US farmers to producing conventional corn and soybean varieties, US GM soybean 

acreage having increased to 63 percent for the 2001 crop year, and GM corn acreage staying 

level at 24 percent (USDA, 2001).    

                                                
2 The Federal Centers for Disease Control and Prevention have released a report indicating there was no evidence to 
support the view that the 17 individuals who had reported a reaction to eating corn products containing StarLink® 

corn were allergic to the relevant protein Cry9C (Associated Press, June 14, 2001).  Recently though, based on the 
report of an independent Scientific Advisory Panel, the EPA concluded that there was still not enough data, “… to 
conclude with reasonable certainty that there was an acceptable level of [StarLink® corn] that people could eat…” 
(Washington Post, July 28, 2001).  
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In light of this, the key question this paper addresses is whether or not GM crops can be 

freely traded.  The paper breaks down into five sections:  first, the concerns that consumers have 

over the safety of GMOs are laid out in more detail.  This not only provides a background to 

existing approaches to biotechnology regulation, but also highlights the two key issues that will 

affect trade in GMOs:  concerns over human and environmental safety, and ethical concerns.  

Second, US and EU regulation of biotechnology is outlined in more detail, highlighting the key 

differences in their approaches, and how they have been adapted in light of recent public debate.  

Analyzing these regulations is not only interesting in and of itself, but also highlights how certain 

aspects of GMO regulation may result in a trade dispute between the US and EU that would 

likely influence future international developments in GMO regulation.  Third, the approaches to 

GMO regulation currently adopted by the US and the EU are placed in the perspective of global 

patterns of GMO regulation.  Fourth, the potential for international trade disputes arising in the 

World Trade Organization (WTO) due to differences in regulatory approaches will be analyzed.  

Fifth, given the potential for a trade dispute, the paper turns to examining whether the World 

Trade Organization (WTO) is equipped to deal with such a dispute.     

 

1. Public Concerns over GMOs 

Although there is as yet no reputable scientific evidence that existing, approved GM crops 

are unsafe for human consumption, consumer surveys in the EU indicate that the public typically 

has a very negative attitude to GM foods.3  Gaskell (2000) reports the results of a major survey 

                                                
3 Much of the media debate about the safety of GM foods began in the UK in 1998 after reports of a study by Arpad 
Pusztai of the Rowett Institute of the negative growth effects on rats of a potato engineered to produce concanavilin 
A (Con A), a lectin known to be toxic.  It was subsequently reported that Con A had been added to the potatoes at a 
concentration 5000 times more than found in actual GM potatoes (The Nuffield Council on Bioethics, 2000).  The 
research was also strongly criticized by other scientists (Sanders, 1999).  The Nuffield Council also concluded, 
“…that all the GM food so far on the market in this country is safe for human consumption…” (The Nuffield 
Council on Bioethics, 2000) 
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of consumer attitudes to GM foods conducted in 1999 with a total sample of 16,082 respondents, 

weighted to 1,000 respondents per EU member country.  The evidence for the EU as a whole is 

quite clear:  while attitudes to medical biotechnologies such as production of pharmaceuticals, 

and environmental biotechnologies such as bio-remediation are very positive, attitudes towards 

GM foods are very negative.  Specifically, the apparent absence of direct consumer benefits from 

the current generation of GM foods seems to accentuate perceived risks and ethical concerns in 

consumers’ minds.  These results pretty much carry over to individual member countries, 

although consumers in the newly emerging EU countries such as Spain and Portugal have more 

favorable attitudes to GM foods than consumers in countries such as Austria, Sweden, and 

Denmark. 

The specific concerns that consumers and others have concerning GM ingredients in food 

products can be broken down into two broad areas.  First, they have a series of ethical concerns 

over the science of biotechnology, and, second, they have concerns relating to food safety and the 

impact of GM crops on the environment.  Focusing first on ethical concerns, some feel that 

genetic modification of crops is “unnatural” as it violates some innate law of nature.  From an 

ethical standpoint, some consumers and other observers do not accept the proposition that 

genetic engineering of crops is just a logical extension of traditional plant breeding.  They 

question the ethical basis for biotechnology, wondering about the morality of interfering with the 

genetic structure of species through the introduction of genes from unrelated species (Rifkin, 

1998; The Nuffield Council on Bioethics, 2000; Thompson, 2000). 
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More specifically, philosopher Paul Thompson defines four types of concern noted by those 

who question the science of biotechnology (Thompson, op.cit.).4  First, various cultural, 

religious, and philosophical traditions have long treated living organisms as having “essences” 

which should be respected.5  Second, humans have consistently treated species boundaries as 

reflecting a “natural order”, and biotechnology is thought to threaten that order.  Third, many 

religious traditions prohibit either trans-species production or proscribe consumption of certain 

species, so that biotechnology is in violation of these traditions.  Fourth, individuals may simply 

have an “emotional repugnance” to the genetic modification of food.6  Tied in with these ethical 

concerns is the argument by consumer advocates and NGOs that consumers have a “right to 

know” whether the foods they are purchasing and consuming are either genetically modified or 

contain genetically modified ingredients (Ford Runge and Jackson, 2000).  Thompson notes that 

this appeals to an “informed consent” approach to issues of ethics and safety.7 

Turning to food safety issues, first, there are concerns that the transfer of genes between 

different species will result in the transfer of allergenic risks to foods that never previously had 

that potential.  In the US approval process for new bio-engineered foods, the FDA takes steps to 

ensure such transfers of known allergenic proteins do not occur.  For example, in 1996, when 

Pioneer Hi-Bred International was inserting a protein from Brazil nuts into canola and soybeans, 

the FDA alerted the company to the possibility of allergic reactions among consumers.  After 

                                                
4 There is a separate ethical concern relating to the notion that the debate over biotechnology pits consumers in 
developed countries against farmers and consumers in the developing world who may benefit in the future from 
biotechnology (see Paarlberg, 2000).  
5 Thompson notes that this draws on the Aristotlean view that species have a telos, which indicates a species’ 
purpose, and that biotechnology will violate this. 
6 Thompson argues that such a reaction has a long history in the work of Hume, Smith, and Burke, who believed that 
emotional attachments were a key part moral judgment. 
7 Thompson suggests an interesting tension here between the utilitarian concept of rational consumers making 
informed choices to meet their preferences, and the Kantian view that requires respect for the autonomy of others – 
“…people should not be placed in a position where they are unable to act on basic values that are central to their 
personal identity and worldview…” (Thompson, 2000,  p.29).  
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testing at the University of Nebraska confirmed this possibility, the product was withdrawn from 

further development (The Scientist, October 11, 1999).  A joint National Academies of Science 

report has emphasized the need to ensure that known allergens are not introduced into GM crops 

(The National Academies, 2000).  In addition, a recent World Health Organization (WHO)/ Food 

and Agriculture Organization (FAO) document lays out a decision-tree process for the 

assessment of the potential allergenic effects of GM foods (WHO/FAO, 2000), which has been 

incorporated into the Codex Alimentarius Commission’s draft guidelines for food safety 

assessment of GM foods (Codex Alimentarius Commission, 2001a).   Nevertheless, even though 

regulatory safeguards are in place in the US, and are being developed elsewhere, media coverage 

of this issue has typically focused on the Pioneer Hi-Bred case as an example of the risks of food 

biotechnology (e.g., The Washington Post, August 15, 1999).  As a result, consumers and others 

are still concerned about this issue.   

Second, there are concerns that human pathogens will become resistant to antibiotics.  In the 

process of transferring specific genes from one species to another, genetic markers are often used 

to show the successful uptake of the novel genetic material.  The most common marker genes, 

such as the Kanamycin (kanr) resistance gene, inactivate antibiotics, so that by linking them to 

the gene containing the specified trait, scientists can be certain that the plant of interest has taken 

up and expressed the relevant genes.  The concern with the use of marker genes of this type is 

that they will inadvertently inactivate antibiotics intended for therapeutic use; for example, 

Kanamycin is still used for treatment of a variety of human infections, including septicemea.  

The FDA concluded in 1994, however, that use of antibiotic resistant marker genes would not 

cause any problems (Nelson et al., 1999).  The National Academies of Science has also noted 

that there is no definitive evidence that such marker genes harm humans, but given public 
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concerns, they did recommend that developers remove such genes before crops go into 

commercial use, and utilize different types of markers in developing new transgenic varieties 

(The National Academies, op.cit.).  Similar conclusions were also drawn in the recent 

WHO/FAO document, and incorporated into the Codex Alimentarius Commission’s draft 

guidelines on GM food safety assessment.8 

As well as specific food safety concerns, there is also an expectation that GM crops are 

harmful to the environment, three environmental impacts of GM crops having received 

widespread coverage in the scientific and popular media: non-target species could be harmed by 

crops modified to produce their own pesticide; pollen drift from GM crops may contaminate 

non-GM versions of those crops; and crops that are modified to be resistant to certain herbicides 

may confer the same resistance on weedy relatives.9  In the US, media reporting of a study by 

Cornell University scientist John Losey that Monarch butterflies were adversely affected by Bt 

corn pollen did much to galvanize the anti-biotechnology movement in the US (The Scientist, 

October 11, 1999).10 There have also been several instances of activist groups damaging fields in 

both the US and Europe where such crops are being used in field trials, and most recently, there 

was public pressure to destroy canola fields in Britain, France, Germany, and Sweden, when it 

was found the crop had been grown from seeds mistakenly contaminated with a transgenic 

canola (New York Times, May 19, 2000).  In addition, the lawsuit won by Monsanto against a 

Canadian farmer for failing to pay a technology fee for using their transgenic canola, after the 

                                                
8 The Codex draft guidelines state, “…In general, antibiotic resistance genes used in food production that encode 
resistance to clinically used antibiotics should not be present in widely disseminated foods…” (Codex Alimentarius 
Commission, 2001a, p.52). 
9 Mann (1999) gives a good survey of some of the results on this issue.  For example, Pioneer HiBred were 
developing a transgenic, herbicide resistant sorghum in the early 1990s, but halted research when it was shown that 
sorghum can hybridize with Johnson grass, a weedy relative of sorghum and an ecological pest in the US.  In 
contrast, the results of a ten-year study in Britain showed that transgenic canola, corn, sugar beet and potatoes 
actually did badly in competition with wild species (The Economist, February 10, 2001). 
10 See Losey (1999), and also Shelton and Roush (1999) 
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farmer was found to be growing such canola due to pollen drift from a neighboring farm, has 

also gained a good deal of public attention in North America (Washington Post, March 30, 

2001.) 11    

In summary, the anti-biotechnology consensus among many consumers, NGOs, and well-

known public figures, suggests that this is mainly a popular movement as opposed to an explicit 

attempt to raise non-tariff barriers to trade.  The basic overriding concern of consumers is that in 

the case of GM foods, they are being expected to bear all of the risk with very little benefit to 

them as consumers.  Claims about weed-free soybean fields in the US simply carry no weight.  

In addition, European consumers are very untrusting of statements by scientists and government 

about food safety in the wake of the highly publicized food scares in Europe over the past 

decade, most notably the BSE crisis (The Economist, June 19, 1999).  Even though BSE has 

nothing to do with genetic engineering, it is considered symptomatic of modern farming 

methods, of which biotechnology is just another example.  In all likelihood, even if GM crops 

were proven to be definitively safe for humans, and not harmful to the environment, many 

individuals would still retain serious ethical concerns about the technology. 

 

2. Regulation of GMOs in the US and EU 

US Regulation 

The US probably has the most developed and well-documented GMO regulatory system in 

place, and while it has been under public scrutiny over the past two years, it has not yet been 

                                                
11 Tied in with this are strong feelings about the possibility that genetic engineering of crops will allow increased 
corporate control of the agricultural sector, and, in particular, control by US multinational firms of the “blueprints of 
life” (Rifkin).  For example, Monsanto has come under particularly strong attack for its marketing of biotechnology 
products in Europe, and the company has routinely been referred to as the “biotech bully boy” by the media (The 
Wall Street Journal, May 11, 1999). These feelings are not confined to Europe.  US farmers also have expressed 
concern about Monsanto’s US patent on Roundup Ready® soybean technology (General Accounting Office, 2000).  
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changed in any substantive way.  In the US, biotechnology regulation is conducted via three 

agencies.  USDA’s Animal and Plant Health Inspection Service (APHIS) has regulations in place 

relating to obtaining a permit for or providing notification of introduction of genetically 

engineered organisms into the US.  Typically, APHIS is involved in regulating the small-scale 

field-testing of GM plants prior to their commercialization.  The US Environmental Protection 

Agency (EPA) is responsible for regulating plants that are genetically engineered to express 

pesticides such as Bt corn.  While a specific plant does not have to be registered with the EPA, 

the pesticide expressed by the plant has to be approved and registered for its intended use by the 

FDA.  The regulation process covers four stages:  issuing of experimental permits for field tests 

of 10 acres or more; registration for the production of the plant product; application for a license 

for full commercialization of the pesticidal substance; and finally, if the plant is intended for 

food or feed, the EPA has to be petitioned for the establishment of a tolerance or an exemption 

from tolerance requirements under section 408 of the Federal Food Drug and Cosmetic Act 

(FD&C Act).  It is important to note, that typically, a product is only registered for five years.  

For example, Novartis and Monsanto’s registrations for Bt corn expired in April 2001, and were 

recently renewed by the EPA (Associated Press, October 18, 2001). 

The FDA is responsible for regulation of pre-market approval of GMOs and foods 

containing GM ingredients, and also provides guidelines on the labeling of GM foods.  In 

January 2001, the FDA issued the rule that developers of GM foods have to notify the FDA of 

their intent to market such products at least 120 days before actual marketing.  This allows the 

FDA time to evaluate safety data, and basically codifies what had been a voluntary policy of 

consultation.  Due to the fact that the FDA has been at the forefront of articulating the doctrine of 

substantial equivalence as a basis for regulation of GMOs, it is worth laying out its approach to 
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biotechnology regulation in detail, as it would likely form the basis of any position the US would 

take in a GMO trade dispute.   

The issues of labeling and regulation of GM foods were first addressed by the FDA in 1992 

(Korwek, 2000).  Essentially, the FDA drew on the FD&C Act, focusing on sections 403 (a) and 

201 (n) (FDA, 1992).  The first of these requires that food or food ingredients should be 

described by their common name, while the second requires that labeling of food should detail 

all facts that are “material”, and deals with the circumstances under which labeling can be either 

false or misleading.  The concept of materiality relates to information about the attributes of food 

products, and the FDA has typically required labeling of foods with “material” information 

where that information relates to a health risk, or it substantiates quantitatively any claims made 

about nutrient content of the food product (FDA, 2001). 

The FDA’s 1992 position was very clear, labeling of GM foods was not required.   First, 

they took the position that recombinant DNA methods of plant development are not “material” 

information under the terms of sections 403(a) and 201(n) of the FD&C Act.  Essentially, the 

FDA felt that crop development through genetic modification is simply an extension to the 

molecular level of traditional plant breeding methods.  Second, the FDA established the principle 

that existing GM foods do not differ in any substantial way from those developed through 

traditional plant breeding methods.  This principle of substantial equivalence, however, also 

establishes the circumstances under which the FDA would require labeling of a GM-food 

product:  if the GM version of an existing food product is substantially different, if the GM 

version has very different nutritional properties, and if the GM food contains an allergen that 

would not normally be present in that food product.  Therefore, there is no explicit right to know 

labeling requirement in the FD&C Act, except insofar as genetic modification could change food 
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in the manner just suggested.  In other words, consumers have no explicit right to know how 

their food was processed, but there are limited rights in terms of the food itself.  In its recent 

review of its position on labeling, the FDA concluded: 

“The agency is still not aware of any data or other information that would form a basis for concluding that 
the fact that a food or its ingredients was produced using bioengineering is a material fact that must be 
disclosed under sections 403(a) and 201(n) of the act.  FDA is therefore reaffirming its decision to not 
require special labeling of all bioengineered foods.”  (FDA, January 2001, p.6). 

 
 
In addition to reaffirming its position on the labeling of genetically modified foods, the FDA 

in its recent policy statement also laid out guidelines for the appropriate, and non-misleading 

labeling of both foods that have been bio-engineered, and foods that are either not genetically 

modified or do not contain GM ingredients.  For example, in the case of GM foods, a statement 

to the effect that a food contains an ingredient produced using biotechnology is deemed 

appropriate.  In contrast, a statement that a fruit/vegetable is “genetically engineered to improve 

texture”, would only be allowed if there is a discernible difference to the consumer.  In the case 

of non-GM foods, the FDA has gone into great detail on guidelines that will prevent labels from 

being misleading.  In particular, the FDA wants to ensure that a label stating that a product does 

not contain ingredients produced using biotechnology does not imply that such a food is either 

safer or of higher quality, as this would be misleading.  In addition, statements may be 

considered misleading if there are currently no bio-engineered varieties on the market.  The FDA 

also makes very clear that it has to be possible to substantiate, through validated testing, any 

claim by a manufacturer that a product is either not bio-engineered or does not contain GM 

ingredients. 

The key to the US approach to regulation of GMOs is the principle of minimal oversight of 

food products that are generally regarded as safe (GRAS).  Conventional food products are 

considered GRAS, and this is the standard by which GM foods are being judged in the US.  The 
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approach recognizes that zero tolerance for potentially hazardous ingredients in food would 

result in few foods ever being marketed.  In addition, there are practical difficulties in conducting 

toxicological tests on whole foods as compared to pesticides and food additives.  As a result, the 

concept of substantial equivalence has been developed as part of the process of evaluating the 

safety of GM foods (WHO/FAO, 2000).  The objective of such an approach is not to establish 

absolute safety, but to consider whether a GM food (ingredient) is as safe as its conventional 

counterpart.  In other words, the focus is on identifying intended and unintended differences 

between the two types of food (ingredient), which are then analyzed in a pre-market safety 

assessment.12  This regulatory approach, based on the concept of substantial equivalence, is 

consistent with recommendations made by the WHO/FAO (1995, 1996, 2000), and the Codex 

Alimentarius Commission (2001a) for assessing the safety of GMOs, and the principles for 

evaluation of GM foods put forward by the OECD (1993). 

EU Regulation 

Between 1992 and April 1998, the EU had approved 10 GM products for commercial 

marketing, including varieties of both GM corn and soybeans.  These had been approved under a 

system of two Council directives, and one regulation.  Directive 90/219/EEC concerns the 

management of GMO research and development, covering containment and control, record 

keeping, emergency planning, and notification.  Directive 90/220/EEC covers the deliberate 

release of GMOs, the main elements of the directive requiring notification of the release to the 

relevant authority in the Member State where the GMO would first be marketed.  After review, 

the Member State could give consent to the marketing.  Interestingly, even though the EU 

approved several GMOs, under Article 16 of Directive 90/220, individual member countries such 

                                                
12 Codex draft guidelines suggest that a case-by-case, scientifically based pre-market assessment should draw on 
data from the product developer, the scientific literature, independent scientists, other regulatory agencies, and 
international bodies.  
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as Austria and Luxembourg chose to ban the import of a variety of Bt corn in February 1997, on 

the grounds that they had established new evidence of risk.13 

Finally, the Novel Foods Regulation, No. 258/97, was adopted in January 1997.  This 

regulation established an approval procedure for novel foods and novel food ingredients, which 

are defined either as foods or food ingredients containing or consisting of GMOs, or foods and 

food ingredients produced from but not containing GMOs.  In addition, the Novel Foods 

Regulation required both unprocessed GMOs and foods that may contain GMOs to be labeled, 

and that labels must indicate whether it is no longer equivalent to the conventional version of that 

food.  The labeling rules were subsequently refined such that food products containing at least 

one percent of GM corn or soybeans would have to be labeled as GM products. 

On June 25 1999, the Council of the European Union formalized a moratorium on GMO 

approval by recommending to the European Commission an amendment to Directive 90/220/EC.  

The provisions of the recommendation were for the EU to take a thoroughly precautionary 

approach to future approval of GMOs, that GMOs should not be placed on the market until it can 

be demonstrated that there is no adverse impact on human health and the environment, and that 

principles regarding traceability and labeling be applied. The precautionary principle, which 

governs the EU’s approach to environmental policy, is based on the notion that regulation should 

prevent damage occurring from a particular action rather than letting it arise and then dealing 

with the consequences (Perdikis, 2000).  This principle is enshrined in Articles 130 (2) and 

                                                
13 Bt corn is designed to produce a pesticide aimed at eradicating a destructive insect, the European corn borer.  The 
“new risk” associated with such corn was based on a study showing that beneficial insects also died when feeding on 
the European corn borer (Hilbeck et al., 1998). �
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Article 174 of the EC Treaty (European Commission, 2000a), and has a long heritage and 

presence in European food regulations (Streinz, 1998).14 

On February 14, 2001, the European Parliament voted in favor of a revised Directive 

90/220/EEC, and the Council of Ministers adopted the revised directive on February 15, 2001 

(EU Parliament and Council, 2001).  Along with legislative proposals on traceability and 

labeling of GMOs, the revised directive should see the eventual resumption of the process for EU 

approval of GMOs, although Austria, Denmark, France, Greece, Italy and Luxembourg have all 

stated they want the current moratorium to remain in force.15 

The revised directive has major implications for the future approval of GMOs in the EU, and 

may impact other countries’ GMO regulations.  First, Part A, Article 4, has several important 

regulatory features relating to the general obligations of Member States:  (1) the precautionary 

principle should be applied to ensure appropriate measures are taken to avoid any adverse effects 

on human health and the environment from the release and marketing of GMOs; (2) an 

environmental risk assessment has to be carried out before any notification is made to the 

relevant EU authority of intent to release a GMO; (3) the use of antibiotic resistance marker 

genes is to be phased out by the end of 2004 in the case of commercial release of GMOs, and by 

the end of 2008 for research purposes; (4) assessment of risk should be conducted on a case-by-

case basis; (5) Member States are required to take measures to ensure traceability at all stages of 

the placing on the market of GMOs. 

                                                
14 Article 174 states, “Community policy on the environment…shall be based on the precautionary principle and on 
the principles that preventive action should be taken…” 
15 The European Commission has recently announced its proposal on rules for labeling and traceability of foods 
containing GMOs.  The rules will require all foods and animal feed derived from GMOs to be labeled, and in the 
case of processed goods, records will have to be kept to allow GMOs to be traced back to the farm of origin.  The 
proposed rules will also cover refined products such as vegetable oils, where the product will be labeled as having 
been derived from GMOs, even though the relevant rDNA is broken down during the refining process (Reuters, July 
26, 2001).  Accidental traces of GMOs up to 1 percent will be allowed in foods and feed without the need for 
labeling, although this proposed provision is not receiving unanimous support among member countries (Associated 
Press, July 24, 2001).       
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Part B of the revised directive relates to the deliberate release of GMOs for experimental 

purposes.  The procedure contained in Article 6 requires notification to the relevant Member 

State of the release, the latter having 90 days to respond to the notification.  Article 9 requires 

Member States to consult the public over deliberate releases, while Article 10 requires the 

notifying party to provide results of the release as they affect human health and the environment.  

Finally, Article 11 establishes a system for the exchange of information relating to notifications 

and the deliberate release of GMOs in each Member State. 

Part C of the revised directive relates to the commercial marketing of either GMOs or 

products containing GMOs.  The notification procedure contained in Article 13 requires, among 

other things, an environmental risk assessment, a plan for monitoring, a proposal for labeling, 

and a proposal for packaging.  The Member State receiving notification again has 90 days to 

respond to the notification.  If consent is given to market the GMO, the period of consent will 

only last for at most 10 years.  Renewal of consent will be subject to the same procedure as laid 

out in Articles 13, 14 and 15.  

In terms of EU wide circulation of GMOs, Article 22 states that no Member State can 

restrict marketing of any GMO that has met the requirements for approval under the revised 

directive.  There is, however, a safeguard clause contained in Article 23, which allows a Member 

State to provisionally restrict or prohibit marketing of a GMO if they have either new or 

additional information about the risk to human health and the environment, made available since 

the date of consent.  In addition, under Article 28, where either an objection is raised as regards 

the risk of a GMO to human health and the environment, or where consent is not given to place 

the GMO on the market, the European Commission will consult the relevant Scientific 

Committee.  The European Commission, under Article 29, may also consult the relevant 
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committees concerning any ethical implications of biotechnology, and under Article 32 it is 

expected to implement the Cartagena Protocol on Biosafety.16 

There are clearly very distinct differences between the US and EU approaches to regulation 

of GMOs.  The US approach is based on a scientific, risk-based assessment of GMOs, and the 

principles of substantial equivalence and minimal oversight of food products that are GRAS.  

The logical conclusion of this approach is that there is no general requirement for labeling of GM 

foods.  In contrast, the EU is adhering to the precautionary principle as they revise and develop 

their regulatory regime.  Specifically, the EU believes there is uncertainty about the long-run 

risks associated with GMOs.  Even if scientific procedures have been carried out in conducting 

risk assessments of GMOs, the existing results cannot be treated as conclusive, i.e., the 

regulatory authorities should not permit either the release of GMOs into the environment, or the 

commercial marketing of GM foods, until there is extensive evidence that they will not cause 

harm to humans, animals, and the environment.  In addition, in response to consumer concerns, 

and also the notion that GM foods are not equivalent to their conventional counterparts, the EU 

has adopted rules and guidelines for the mandatory labeling of such foods. 

 

3. Global Patterns of Regulation 

Given the US and EU approaches to GMO regulation, where can they be placed in terms of 

global patterns of GMO regulation?  In an earlier analysis, Nelson et al. (op.cit.) characterized 

national regulation of genetically modified organisms as a “patchwork”.  As can be seen from 

Table 1, many countries have handed regulatory responsibility for agricultural biotechnology to 

multiple agencies that deal with agriculture, the environment, and food safety, and these agencies 

                                                
16 Interestingly, Codex Alimentarius Commission’s draft guidelines for food safety assessment of GM foods note 
explicitly that they do not cover “…ethical factors other than safety, and the moral and socio-economic aspects of 
research, development, production and marketing of these foods…” (Codex Alimentarius Commission, 2001a, p.4).  
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have then typically grafted regulations concerning agricultural biotechnology onto existing 

regulations relating to release of new varieties, use of pesticides, and marketing of food products.  

This patchwork, however, will not be, in and of itself, the specific cause of international frictions 

over biotechnology regulation.  As discussed later, the WTO is unlikely to get involved in the 

means by which specific countries develop their regulatory processes. However, it is the lack of 

international coordination of certain aspects of GMO regulation that is generating the likelihood 

of future trade disputes. 

This lack of international coordination is characterized by countries separating into one of 

the two key approaches to GMO regulation outlined in the previous section:  Canada, Australia, 

and New Zealand are clearly following the principle of substantial equivalence in their 

regulation of GMOs.17  Other countries, such as those in Eastern and Central Europe, are 

adhering to the precautionary principle as they revise/develop their regulatory regimes, and are 

adopting rules and guidelines for the mandatory labeling of GMOs and foods containing GM 

ingredients.  Many recent developments in GM regulation have partly been the political response 

to the aforementioned concerns about biotechnology.  As a result, international trade disputes are 

very likely to arise due to the inevitable tension between scientifically based regulations, and the 

desire to embody non-scientific issues such as ethical concerns into GM regulation. 

A broad description of the types of regulations in use for those countries where information 

is available is presented in Table 1.  What is most obvious from the table is that the majority of 

countries either has implemented or is considering implementing mandatory labeling of GM 

                                                
17 Within the Codex Alimentarius, there seems to be some agreement among members about how to conduct safety 
assessment of GM foods, while there is considerably more disagreement over whether labeling of GM foods should 
be mandatory (Associated Press, July 6, 2001).  The purpose of the Codex Alimentarius Commission’s draft 
guidelines for labeling are only to “…set out a number of approaches and related information that could be used for 
labeling of food and food ingredients obtained through techniques of gentic modification/genetic engineering 
(Codex Alimentarius Commission, 2001b, p.4).   
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foods, although there is some range in the threshold being applied.   It is useful to be more 

explicit though about the three specific country groupings shown in Table 1, as it aids in 

discussion of those features of existing GMO regulatory regimes most likely to generate conflict 

in terms of the WTO Sanitary and Phytosanitary (SPS) and Technical Barriers to Trade (TBT) 

Agreements. 

- Country Grouping 1:  this group consists of three major agricultural exporting countries, 

the US, Canada, and Argentina, who have either a high level of development of agricultural 

biotechnology and/or high rates of commercial adoption of GM crops.  Of these countries, the 

US and Canada account for nearly 70 percent of the 10,313 GMO field trials reported in the 

OECD’s Field Trial Database (OECD, 2001), and also account for 63 of the 74 GM products 

listed in the OECD’s Biotech Product Database of products that have either received or are in the 

process of receiving commercial approval (OECD, 2001). 

GMO regulation in Canada is very similar to that in the US in terms of the involvement of 

multiple agencies, pre-market approval of products, and also the principles on which they base 

their approach to regulation and labeling (KPMG Consulting, 2000).  Agriculture and Agri-Food 

Canada has the authority to regulate GMOs under the Canadian Seeds Act, the Plant Protection 

Act, the Pest Control Products Act, and the Feeds Act, while Health Canada is responsible for 

assuring the safety of GM plants that are used in foods and animal feeds.  In October 1999, 

Health Canada published an amendment to the Canadian Food and Drugs Regulations and 

Guidelines for the Safety Assessment of Novel Foods relating to pre-market notification of 

GMOs, formalizing what had previously been a voluntary system.  The amendment requires that 

written notification must be given at least 45 days before the marketing of a novel food, the latter 

being defined as food products derived from GM plants, animals or microorganisms.  This 
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allows Health Canada time to establish whether on the basis of the information submitted that the 

food is safe or whether additional scientific information is required. 

Food labeling in Canada is currently regulated under the Food and Drugs Act, and while 

legislation covering GM food labeling remains under development, government guidelines are 

based on a consensus that there should be mandatory labeling if there is a food safety concern 

over a product, and that voluntary positive labeling, and voluntary negative labeling be allowed, 

provided the relevant claims are factual, and neither misleading nor deceptive, where a positive 

label might state, “product contains GM ingredients”, and a negative label might state “product 

contains no GM ingredients”.  

- Country Grouping 2:  this group consists of two sub-groups: countries with relatively 

well-developed regulatory systems, such as the EU, Japan, Australia, and New Zealand; and 

countries that are either independently developing their own systems of regulation, such as 

Norway and Switzerland, or countries following the lead of the first sub-group such as Hungary, 

Poland, and South Korea.  Countries in the first sub-group can be characterized as having already 

approved a number of GMOs during the 1990s, but adoption of such crops has been very limited.  

For example, in 2000, Spain, Germany and France had small areas of Bt corn, and Australia a 

small area of Bt cotton (James, op. cit.).  They have also significantly revised their approaches to 

regulation in light of concerns expressed by their consuming publics.  In addition, their 

approaches to regulation reflect, to differing degrees, application of the precautionary principle, 

and many other countries in both Eastern and Central Europe, and South East Asia, either have 

or are likely to implement similar regulatory systems. 

Japan is an interesting case of how public concerns over the safety of GMOs have affected 

the regulatory process.  Between 1992 and 1999, Japan approved 37 GM crops, including 
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soybeans, corn, and canola.  In early 2000, Japan announced that suppliers of GM foods must 

provide proof of their safety prior to sale on the market.  So far, over 20 GM foods have been 

approved for use.  As of April 2001, imports of foods containing GM ingredients that have not 

been approved will be banned.  In addition, Japan has announced that, as of April 1, 2001, it will 

require the mandatory labeling and import notification for perishable and processed foods that 

are either genetically modified or contain GM ingredients.  The draft of the regulation lists 24 

different processed foods and ingredients, derived from corn and soybeans, which must be 

labeled if used as a major ingredient in a food product.  The term “main ingredient” is defined to 

be the top three ingredients by weight, where each must weigh 5 percent or more of the food.  

Foods such as oils and other highly processed foods are exempt if they do not contain detectable 

levels of GMOs.  As a result, Japan seems to be introducing even more rigorous mandatory 

labeling regulations than those currently adopted in the EU. 

Australia and New Zealand are included in this sub-group, both because they have processes 

in place for pre-market approval, and also because they have implemented regulations for the 

mandatory labeling of GM foods.  It should be noted though that neither country refers to the 

precautionary principle in their regulatory language. Australia and New Zealand regulate food 

safety together through the Australia New Zealand Food Authority (ANZFA) and the Australia 

New Zealand Food Standards Council (ANZFSC).  Specifically, the marketing of GMO foods is 

regulated through Standard A18 of the Australian Food Standards Code.  This standard requires 

that a safety assessment, based on a scientific risk-based approach be conducted on all foods 

produced with biotechnology.  Standard A18 provides an exemption for those foods currently on 

the market if an application was accepted by ANZFA prior to April 30, 1999, the food is 
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lawfully permitted in another country, and the ANZFSC has not obtained evidence showing the 

food is a risk to public health.   

The ANZFA guidelines make a very clear reference to the concept of substantial 

equivalence and its application in food safety assessment, referring to the OECD principles 

(OECD, 1993).  In that sense, the Australian and New Zealand regulations are very similar to 

those of the US, with similar principles in place for risk assessment (ANZFA, 2000).  In contrast 

to the US, however, ANZSFC agreed to new mandatory labeling rules in July 2000.  The new 

food standard requires the labeling of food and food ingredients where rDNA and/or novel 

protein is present in the food.  It also requires labeling of food and ingredients where the food 

has altered characteristics.  There are a number of exemptions to the requirement, including 

highly processed foods where rDNA and/or novel proteins have been removed through refining, 

food prepared at the point of sale, and any one ingredient in a food is allowed to contain up to 1 

percent of GM material whose presence is unintended.  ANZFA makes it very clear that it 

implemented mandatory labeling not because of any safety issue, but rather to give consumers 

information so that they can make an informed choice if they have ethical, environmental, 

religious, or other reasons for avoiding GM foods (ANZFA, op.cit.).   

In summary, this sub-group can be characterized as having probably the most rigorous 

regulations with regards to either pre-market approval and/or to GMO labeling.  The EU has 

clearly adopted the most restrictive set of regulations, and it would seem that Japan is following 

suit.  While Australia and New Zealand have implemented a system of pre-market approval that 

is clearly more in line with the approach adopted by the US, its labeling regulations, which they 

claim to be more stringent than those of the EU, are mandatory, and reflect a response to 
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consumer concerns about GM foods.  It might also be argued that as agricultural exporters, 

Australia and New Zealand are attempting to differentiate themselves by adopting labeling. 

The second sub-group consists of those European countries such as Norway, Russia, and 

Switzerland that have implemented GM regulations, including mandatory labeling rules, and also 

those Eastern and Central European countries such as Bulgaria, the Czech Republic, Hungary, 

and Poland that have adopted regulations that are similar to those contained in the EC Directive 

90/220.  This is not surprising given these countries’ likely future accession to the EU.  South 

Korea is also included as it is likely to implement labeling regulations similar to those being 

adopted in Japan. 

- Country Grouping 3:  finally there is a group of countries that have either got some 

limited regulations in place, are developing regulations, or are less developed country signatories 

of the Cartagena Protocol on Biosafety.  Indonesian regulations currently require a safety review 

and labeling of GM foods and ingredients, while in June 2000, Chile approved a decree that 

requires mandatory labeling of GM foods or foods containing GM ingredients at levels of 1 

percent or higher.  Mexico and the Phillippines are also both considering mandatory GM labeling 

regulations.  In Thailand, 40 GM plants have been exempted from being prohibited in the use of 

processed foods and animal feeds, although this amendment does not exempt these plants as 

either imports or for domestic planting.  Thailand currently has no scheme in place for labeling, 

which is also the case in Malaysia, and Singapore, while Hong Kong is likely to put a voluntary 

scheme in place.  In contrast, Saudi Arabia has proposed an import ban on GMOs and has a 

mandatory labeling scheme in place, while Sri Lanka has actually banned imports of GMOs. 

Finally, Brazil is an interesting case, especially in light of its importance in the global 

soybean complex.  The Brazilian Biosafety Law was enacted in 1995, prohibiting entry of GMOs 
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without prior approval.  Under this law, CTNbio approved both GM soybeans for planting in 

Brazil, and also decided to allow Bt corn to be imported from Argentina for use in animal feed.  

A federal judge, however, subsequently stopped the commercial planting of GM soybeans, and 

the Brazilian government used the Biosafety Law to block imports of Bt corn.  In addition, Brazil 

has just passed a decree requiring labeling of foods containing 4 percent or more of GM 

ingredients (Associated Press, July 24, 2001). 

The Cartagena Protocol on Biosafety to the Convention on Biological Diversity was 

finalized and adopted by 133 governments on 29 January 2000, and now has to be ratified by the 

parliaments of 50 signatories.  It is likely that this will provide a guide to many developing 

countries as they develop and implement their own regulations on GMOs.  A key to the 

Biosafety Protocol is that, in accordance with the precautionary approach, as contained in 

Principle 15 of the Rio Declaration on Environment and Development, its objective is to ensure 

that the transfer, handling, and use of living modified organisms (LMOs) does not have an 

adverse effect on biological diversity and impose risks on human health.  There are several key 

features of the Protocol.  Anyone wishing to export an LMO has to inform the relevant authority 

in the importing country of the intentional trans-boundary movement of the LMO.  The 

importing country then has 90 days in which to notify the exporter of its decision as to whether 

trans-boundary movement can proceed.  The decision to allow the import has to include a 

scientifically sound risk assessment.  In addition, there is a process for notification of any LMO 

that is placed on the market for direct use as food or feed, or for processing. 

Of key interest are clauses that state that lack of scientific certainty due to insufficient 

relevant scientific information of any adverse effects of the LMO should not prevent an importer 

from taking a decision to minimize potential adverse effects.  In addition, any LMO intended for 
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marketing as either food, feed, or processing has to be clearly identified that they “may contain” 

LMOs and are not intended for introduction into the environment.18  LMOs that are intended for 

either contained use or intentional introduction into the environment have to be clearly identified 

along with documentation of the requirements relating to safe handling, storage, transport, traits 

etc.  Finally, in reaching a decision over whether to approve import, a country may take into 

account, consistent with their international obligations, any socio-economic considerations 

relating to the impact of LMOs on the value of biological diversity to indigenous and local 

communities. 

 

4. GMO Regulations and the WTO 

The preceding discussion suggests a very clear potential for international conflict between 

the two basic approaches being adopted to regulate GMOs.  On the one hand there is the US 

approach to evaluating GMOs, which is based on a scientific, risk-based assessment that also 

appeals to the concept of substantial equivalence, and the notion that zero risk in food safety 

regulation is not practical, given that conventional foods are already presumed to be safe.  On the 

other hand, there is the regulatory approach adopted by the EU, and the Biosafety Protocol, that 

is based on a precautionary approach to risk assessment and management of GMOs.  

Interestingly, the first formal complaint to the WTO over GMO import regulations concerned a 

prohibition on imports by Egypt from Thailand of canned tuna containing GM soybean oil 

(WT/DS205/1).  While this dispute has now been settled, it is indicative of the likelihood of 

conflict over GMO regulations as they impact international trade.  In addition, the negotiating 

                                                
18 It is not clear whether this is a requirement for labeling of LMOs.  The language of the Protocol implies 
accompanying documentation (Article 18, Clause 2), with standards to be yet worked out (Article 18, Clause 3).  
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proposals put forward in the first phase of the WTO agriculture negotiations by the US, Japan, 

Korea and Switzerland relating to GMOs suggest that further disputes are likely.19 

Given the potential for conflict, how do GM regulations fit into the rules of the WTO?  It 

should be obvious from the discussion of the nature of regulation of GMOs, that much of it has 

no direct trade component.  The WTO explicitly recognizes the right of countries to develop 

policies that protect human, plant and animal health (GATT Article XX).20     Therefore, the 

WTO would not get involved in regulations for the testing and adoption of GMOs in specific 

countries.  In this sense, the Biosafety Protocol is not in conflict with obligations countries have 

under the WTO (Anderson and Nielsen, 2001).  The WTO would, however, be involved in any 

potential conflict over GMO regulation insofar as there are rules over import restrictions 

contained in the GATT (94), and the SPS and TBT Agreements.  It is not clear yet, however, 

whether the rights to restrict trade in LMOs as embodied in the Biosafety Protocol will generate 

conflict with the SPS and TBT Agreements.  It is interesting to note that there are several 

existing international environmental agreements, such as the Montreal Protocol on ozone 

depleting chemicals, which require trade restrictions among the signatories.  Hudec (1991) 

argues such agreements can be regarded as a waiver between the parties of their WTO 

obligations.  However, if a WTO member is not a signatory of an international agreement, then 

there is an issue of trade restrictions being in conflict with that country’s rights under the WTO.21 

                                                
19 There have also been over 40 notifications concerning biotechnology under provisions of the SPS Agreement, and 
in excess of 30 notifications under provisions of the TBT Agreement. 
20 The relevant section of GATT Article XX reads, “…nothing in this Agreement shall be construed to prevent the 
adoption or enforcement of by any contracting party of measures:  …(b) necessary to protect human, animal or plant 
life or health”. 
21 Roessler (1996) notes that GATT Article XX cannot be interpreted as permitting sanctions against countries that 
are not signatories to multinational agreements, arguing that, “To assume…that the Contracting Parties have already 
expressed in Article XX their consent to the imposition of trade sanctions against them in the framework of a 
multilateral agreement which they have not accepted is to leave the realm of interpretation and enter into that of 
lawmaking…” (Roessler, 1996, pp. 33-34)  
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The two main principles in the WTO that would impinge on the regulation of GMOs in 

world trade, are those of non-discrimination (GATT Article I), and national treatment (GATT 

Article III) i.e., it would neither be WTO consistent to ban imports of GM products from one 

WTO member and allow them from another, nor to impose additional restrictions on GM 

products once the product had been imported if such restrictions were not imposed on domestic 

producers of the GM product.22  It is unlikely, for example that the EU would either explicitly 

discriminate against US exports of GM products, or allow domestic production of a GM product 

without regulation, but impose regulations on the imported product.  However, there might well 

be a claim of discrimination if the EU, as a deliberate act of trade policy, were to ban imports of 

a GM product but allow imports of the conventional product.  Anderson and Nielsen (op.cit.) 

note GATT Article III states countries cannot discriminate between like goods on the basis of 

country of origin.  The key issue in any GMO dispute will be the definition of ‘like goods’, i.e., 

does either genetic modification or presence of GM ingredients constitute sufficient grounds for 

differentiation from conventional products?  Clearly by the principle of substantial equivalence 

used in the US, import rules targeted specifically at GMOs that have been subject to rigorous 

pre-market approval would be considered discriminatory, whereas by the EU’s concept of 

equivalence, GMOs are not viewed as being the same as their conventional counterparts, and, 

hence, are not ‘like goods’.   

The major legal precedent here is the 1991 GATT panel ruling in the US-Mexico tuna-

dolphin dispute.  In this case, the right of the US to set its own standards for conservation of 

dolphins was not challenged, but it was found GATT-illegal to ban the import of tuna from 

Mexico because they used less dolphin-friendly fishing methods.  Under GATT Article III, the 

                                                
22 The relevant language in GATT Article III states, “…The products of the territory of any contracting party 
imported into the territory of any other contracting party shall not be accorded treatment no less favorable than that 
accorded to like products of national origin…” 
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US defended its ban on tuna imports from Mexico on the grounds that it was part of a domestic 

measure applied equally to both imported and domestic products.  The panel ruled, however, that 

Article III is based on making a comparison between treatment of imported tuna as a product 

rather than the process of tuna fishing, i.e., catching dolphins along with the tuna could not affect 

tuna as a product.  The US also tried to justify its import ban under GATT Article XX (b), but 

the panel ruled that this would have allowed one party (the US) to determine unilaterally the 

policies of another party (Mexico), which would have undermined the multilateral nature of the 

GATT (Roessler, 1996).  This ruling would suggest that a trade dispute between the US and the 

EU might revolve around whether regulations are targeted specifically at the process of genetic 

modification or GM food products themselves.  The US would likely argue that if the GM and 

conventional food products are essentially equivalent, then both process-based and product-

based regulations are in violation of GATT Article III, as they would be receiving “less 

favorable” treatment.           

In terms of the differing approaches to risk assessment and labeling of GMOs being adopted, 

the key is how these will be evaluated in terms of the SPS and TBT agreements.  The standard 

interpretation of the SPS Agreement is that an import ban on a GM product would have to meet 

the risk assessment criteria of the agreement, and scientific justification would have to be made if 

the risk exceeded international standards.  The point of conflict might be where, say the US has 

approved a GM product under its regulatory system, whereas the EU, appealing to the 

precautionary principle, determines there is still a scientific reason not to approve that product 

for import.  The 1997 WTO panel ruling on the EU’s prohibition on imports of hormone treated 

beef offers some guidance as to how a ruling might be made under the SPS Agreement.  The key 

rulings of the panel, subsequently upheld by the Appellate Body, were that the ban was not based 
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on a risk assessment, violating Article 5.1 of the SPS Agreement, and that the EU had not 

provided scientific justification for a standard set above internationally recognized standards, 

which violated Article 3.3 of the SPS Agreement (Roberts, 1998). 

Article 5.7 of the SPS Agreement does allow WTO member states to take precautionary 

measures if scientific information is unavailable, but at the same time members have to seek 

additional information (Roberts, op.cit.).23  Interpretation of the precautionary principle, and its 

potentially arbitrary application to GMO regulations, however, has triggered a good deal of 

debate in the popular and scientific media (The Lancet, July 22, 2000; Foster, Vecchia, and 

Repacholi, 2000).  The European Commission issued an important communication in this respect 

(European Commission, 2000a).  In this, they describe the framework for science-based risk 

assessment, and lay out guidelines for implementing the principle in a transparent manner:  

specifically, zero risk must not be aimed for, implementation should be non-discriminatory and 

consistent with measures taken in equivalent areas where the scientific data are available, 

cost/benefit analysis should be conducted, and any measures taken should be provisional pending 

new more reliable scientific data becoming available.  The communication, however, is vague on 

what weight of evidence is required for triggering the principle, and how much evidence of 

safety has to be provided for a new technology to be approved.  Notwithstanding that, Foster et 

al. observe:  

“…By providing guidelines for the use of the principle in a politically transparent process, while 
emphasizing the need for a careful review of scientific data, the EC commentary may help reduce the 
contentiousness of its application.  The Commission certainly leaves a role for science in the process…” 
(Foster et al., 2000, p.981). 

 
It remains to be seen whether the EU’s precautionary approach to regulating GMOs will be 

found in violation of the SPS Agreement, especially if, as suggested by the EU’s communication, 

                                                
23 The term “precautionary principle” is not used explicitly in the SPS Agreement, but the language in Article 5.7 
clearly implies use of the principle, “In cases where relevant scientific evidence is insufficient, a Member may 
provisionally adopt sanitary and phytosanitary measures on the basis of available scientific information…” 
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they aim to implement a science-based risk assessment.  An additional problem, however, arises 

in that the EU, and other members of the WTO, may appeal to ethical, cultural, and religious 

grounds for restricting/banning imports of GM foods.  Such language is clearly contained in 

Article 29 of the EU’s revision of Directive 90/220, and also Article 26 of the Biosafety 

Protocol.  GATT Article XX (a) does allow the use of trade barriers to protect public morals, but 

there is insufficient detail in the article to allow one to predict how a dispute panel might actually 

rule.  Interestingly, while the Codex Committee on General Principles continues to debate the 

role of the precautionary principle, concerns have been raised that if the principle were included 

in the Codex Principles, it might result in the use of ethical and other reasons being used to 

impose import bans. 

This highlights the idea of tension between the focus of the GATT/WTO on establishing 

rules to promote trade, and increasing demands for consumers and other groups for other 

concerns to be incorporated into the regulatory system.   The problem with ethical concerns 

entering the trade regulation arena is that most countries are themselves only just beginning to 

grapple with such issues through public debate.  Even in countries such as the US, where 

agricultural biotechnology receives considerably more public support than in the EU, extension 

to the commercialization of animal cloning is likely to foster much more extensive debate over 

ethical issues (The Economist, April 14, 2001).  Therefore, it might actually be expecting too 

much of existing WTO arrangements to deal with ethical concerns as a basis for GM import 

regulation.  In fact some observers have gone so far so as to suggest that the existing SPS and 

TBT agreements are inappropriate for dealing with GMOs, and that new agreements will have to 

be developed to evaluate the legitimacy of consumer and ethical concerns (Perdikis, op.cit.). 
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Finally, the use of mandatory labeling may be challenged under both the SPS and TBT 

Agreements, but the EU, and other countries implementing such a policy, may be successful in 

defending the regulation on the grounds that it is a short-run measure in the absence of definitive 

evidence of the safety of GM foods, and that the regulation is being implemented in a non-

discriminatory manner between domestic and foreign producers (Caswell, 2000).  As noted 

earlier, application of the TBT Agreement to food products has so far been very limited. 

However, it is likely that a case involving labeling of GMOs will provide a test of whether it is 

legitimate to label a product based on the process by which it was produced. 

The comments on the EU’s 1998 notification to the TBT Committee of its proposed 

mandatory labeling regime, and the EU’s subsequent replies, are both an interesting example of 

the two differing approaches to GMO regulation, and the likely grounds for a dispute.  In its 

response to comments by the US, the EU states that there is a difference between the concept of 

equivalence, which it intends to apply in labeling of GMOs, and the concept of substantial 

equivalence (G/TBT/W/78).  The EU claims that the latter principle relates to the process of 

gaining authorization to place GMOs on the market, while the former is used to determine 

whether GM foods and foods containing GMOs should be labeled.  Specifically, the EU claims 

that foods and food ingredients containing either rDNA or proteins resulting from genetic 

modification are not equivalent to their conventional counterparts, and, therefore, should be 

labeled. 

In further comments, the US argues that the EU provides for no support for the argument 

that GM foods and ingredients are not substantially equivalent to foods produced by 

conventional methods, i.e., food products should not be labeled on the basis of production 

method if their essential characteristics are unchanged.  The US goes further to argue that by the 
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EU’s logic, traditional methods of plant breeding that result in changes in protein or DNA would 

also result in foods not being “equivalent”, yet the EU is not requiring labeling of such foods 

(G/TBT/W/94).  

Of course, Australia and New Zealand use the principle of substantial equivalence in their 

approach to GMO regulation, yet, at the same time, they have also adopted labeling.  While this 

may seem contradictory, by appealing to the principle of consumer sovereignty, it may be more 

appropriate than complex arguments about whether GMOs are or are not equivalent to 

conventionally produced foods.  In addition, as exporters, these two countries perhaps recognize 

the potential for differentiating their products from those of the US and other exporters such as 

Canada, and Argentina.  Resolution of this argument will have important implications for how 

the WTO handles future disputes over the labeling of products based on process as opposed to 

product characteristics.  Interestingly, the GATT panel in the tuna-dolphin dispute did rule in 

favor of US legislation for the “dolphin-safe” label.  So while the US was not permitted to ban 

imports of tuna on the basis of the fishing process, it was able to implement a labeling system 

based on the process, allowing consumers to make an informed choice (Roessler, op.cit.).24 

 

5. Potential for WTO Resolution of a GMO Trade Dispute 

In this paper it has been shown that there is a very distinct difference between the US and 

EU approaches to regulation of GMOs, the former appealing to the principle of substantial 

equivalence, the latter the precautionary principle.  While it might be going too far to argue that 

US and EU are either leading or influencing other countries’ revision/development of their 

                                                
24 Bhagwati and Srinivasan (1996) have an interesting discussion of how ethical preferences can be expressed 
through voluntary, private boycotts, with labeling allowing consumers to make choices. 
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regulatory regimes, it is very clear that the global pattern of regulation falls into one of these two 

approaches. 

In many ways this divergence of regulatory approaches can and has been characterized as a 

clash of “rights” (Nelson et al., op.cit.).  The first right is the legal right to develop and export 

products subject only to barriers incorporated into current WTO schedules.  In other words, 

many in the US would argue that Europe’s concerns about GMOs are not based on “sound 

science”, and, therefore, their moratorium on further approvals of GM varieties, and their use of 

the precautionary principle with respect to biotechnology regulation, is in violation of their 

international obligations under the SPS Agreement of the WTO. 

The second right is that of national governments to restrict access to their markets due to 

health and safety issues in cases where there is insufficient knowledge about the risks associated 

with new technologies such as genetic engineering.  Essentially, the EU is pushing application of 

the precautionary principle to trade in GM crops, and food containing GM ingredients, and 

claims it is already enshrined in the WTO agreements, although they also state they do not want 

to see unwarranted recourse to the principle as a disguised form of protectionism.  Tied in with 

this is the idea that mandatory labeling of food products containing GM ingredients satisfies 

consumers’ right to know if biotechnology was used in the production of those food products 

(Caswell, op. cit.), and the notion that: 

“…this is the way we do it in our country, this is who we are, and we have a right to regulate in a way that 
is consistent with the desires of our citizens…” (IATRC, 2001, p.36) 

 
The claims to these rights clearly represent an important challenge to the WTO/GATT.    It 

should be pointed out however, that the challenge is neither new nor unique to GMO regulation.  

There is already an ongoing debate about how to broaden the focus of the WTO/GATT to 

incorporate issues such as labor and environmental standards.  The current WTO/GATT rules are 



 34

essentially a legal framework set up to make and secure market access commitments from 

member countries.  Within this framework, member governments have national sovereignty 

under GATT Article XX to choose their own domestic standards, as long as negotiated market 

access commitments are not undermined.  Use of GATT Article XX is constrained by both the 

SPS Agreement and GATT Article XXIII, which member countries can appeal to if they believe 

Article XX action is being used for protectionist ends, e.g., the EU ban on imports of hormone- 

treated beef was successfully challenged by the US and Canada under both GATT Article XXIII 

and the SPS Agreement on the grounds that EU standards were both above internationally 

recognized standards, and lacked sufficient scientific basis. 

Many groups, however, feel that the WTO/GATT is unfriendly to labor, environmental, 

animal welfare, and other social concerns, and that due to negotiation of successive multilateral 

trade agreements, governments have ceded national sovereignty over such policies.  In particular, 

there is a fear that, due to pressures of maintaining international competitiveness, countries will 

compromise on enforcing strict labor and environmental standards, i.e., governments will either 

resist increasing such standards, what Bagwell and Staiger term “regulatory chill”, or they may 

even lower their standards, the so-called “race to the bottom”.  NGOs were alerted to this 

possibility in the tuna-dolphin dispute between the US and Mexico (K`rber, 1998). 

Bagwell and Staiger (2001) argue that these types of problem might be resolved very easily 

through the modification of existing WTO/GATT rules, based on a specific theoretical model of 

GATT (Bagwell and Staiger, 1999a, 1999b).  In the absence of WTO/GATT, any country has a 

unilateral incentive to impose a tariff, knowing that part of the cost of such protection will be 

born by foreign exporting countries getting lower prices, i.e., there is a terms-of-trade effect, 

which alters relative market access levels across countries.  Of course, other countries also have 
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an incentive to impose such tariffs resulting in an inefficient level of market access.  Hence, the 

role of the WTO/GATT has been to secure Pareto improving, reciprocal exchanges of increased 

market access, i.e., the WTO/GATT is as much concerned with market access as it is with 

lowering tariffs. 

Given this view of the WTO/GATT, the conflict between negotiated tariff reductions and 

incentives to introduce labor and environmental regulations can be seen as one of how to secure 

“property rights over negotiated market access commitments” (Bagwell and Staiger, 2001, p.19).  

Negotiated market access can be reduced in two ways: first, a country may feel constrained from 

unilaterally raising its tariffs because of WTO/GATT obligations, and, instead chooses 

unilaterally to lower domestic standards, thus improving the competitive position of domestic 

firms; second, a country may raise its domestic standards, and then raises tariffs by more than 

that necessary to offset the competitive effect of the higher standards.    In order to resolve this 

problem, Bagwell and Staiger (1999b) argue that a country can, on the one hand, set any 

domestic standards it wishes, but in order to deal with increased import competition, it needs to 

address market access through its tariff policy in a manner that maintains negotiated levels of 

market access, and faces a government with the opportunity cost of its regulatory choice, i.e., 

domestic prices increase.  This amounts to allowing governments both increased sovereignty 

over their domestic regulatory choices and also meeting their international trading obligations.  

The WTO/GATT rules already allow for such a response.  If a country introduces a regulation 

that raises domestic firms’ costs, a country may apply a border tariff to protect the domestic 

industry from import competition as long as there is renegotiation of any market access rights 

that have been harmed (Roessler, op.cit.). 
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As suggested by Anderson and Nielsen (op.cit.), this might seem to solve the clash of 

“rights” over GMO regulation.   The EU could set its own standards for GMO regulation, at the 

same time as maintaining market access to imports from the US.  The problem with this 

argument lays in the fact that Bagwell and Staiger’s (1999b) solution lies in increasing bound 

tariffs on like goods in order to allow the importing country to raise domestic standards, and at 

the same time maintain negotiated levels of market access.  In contrast, European GMO 

regulation is based on the notion that they are not like goods.  The EU, and most European 

consumers, do not regard GM foods as being equivalent to conventional foods, and, hence, there 

is a desire not only to regulate GMOs within the EU, but also at the border, i.e., imports have to 

meet the same regulatory standards as GM foods approved within the EU, and also have to be 

labeled.  So the issue is not one of the EU raising standards for its own producers, and then 

facing increased import competition, instead, it wants all GM foods, both domestic and imported, 

to be subject to the same set of regulations.  As a result, the US would likely argue that market 

access for its products is being reduced below negotiated levels on the basis of the EU’s 

restrictive standards. 

This suggests that GMO regulation will be very difficult to handle within either current or 

any future WTO/GATT rules where consumers in different countries have different perceptions 

of the risks associated with GM foods.  There is, however, a general principle embedded in 

Bagwell and Staiger’s (2001) argument:  the objective of the GATT/WTO is to achieve and 

maintain negotiated levels of market access, but at the same time ensure flexibility in terms of 

domestic regulation.  As a result, a possible solution to the market access problem may lie in the 

idea that countries could set domestic GMO standards reflecting such risk valuations, but then 

allow greater market access to those exporters who are able to meet the domestic standard  
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(IATRC, op.cit.).  This is essentially what would happen in a successful “non-violation” 

complaint, which is a mechanism whereby an exporting country can ensure that its negotiated 

market access is maintained.   Under GATT Article XXIII, countries have a right to bring “non-

violation” complaints if they believe negotiated levels of market access are being adversely 

affected by a trading partner’s domestic regulations, a successful complaint resulting in a 

“rebalancing” of market access commitments (Bagwell and Staiger, 2001).25  

This option of “rebalancing” has already been suggested in the hormone-treated beef case, 

where US beef exports could be given increased market access to the EU, as long as the beef is 

certified hormone-free.26  The analogy here would be increased access for certified, and labeled 

non-GM foods, while GM foods would be subject to stated regulations for approval, import and 

labeling.  The net result would be maintenance of overall negotiated access for say soybeans 

broadly defined, with increased access for the non-GM soybeans compensating for any decline in 

imports of GM soybeans.    In addition, countries will still be faced with the opportunity cost of 

their regulatory choice:  labeling of non-GM foods will require identity preservation of non-GM 

ingredients, the costs being passed through to consumers in higher food prices.27   

 

 

                                                
25 Bagwell and Staiger (2001) suggest that more effective use of “non-violation” complaints is the appropriate 
means of assuring negotiated market access commitments. 
26 This is exactly the way Bhagwati and Srinivasan have suggested the WTO deal with ethical preferences, 
“…Unilateral suspension of trading access for reasons based on ethical preference should not be sanctioned by the 
WTO.  Such unilateral suspensions should be “paid for” by other, equivalent trade concessions…”  (Bhagwati and 
Srinivasan, 1996, p.187) 
27 There have been some estimates of the costs of identity preservation of non-GM crops, the most comprehensive 
being those of Buckwell, Brookes and Bradley (1999), where for soybeans, corn, and canola, the cost estimates 
ranged from 5-15 percent of the farm-gate price.  Estimates published by the European Commission for the same 
range of crops range from 6-50 percent of the farm-gate price (European Commission, 2000b).  However, identity 
preservation costs may only account for part of the cost of GM food labeling.  A commissioned study in Canada, 
suggests that the cumulative cost of labeling would be equivalent to a 35-41 percent increase in farm-gate prices 
(KPMG Consulting, 2000).  The study suggests that overall, the annual cost to Canadian food consumers of 
mandatory GM labeling would be between US$ 462-627 million, accounting for 1.3-1.8 percent of annual Canadian 
food retail sales.     
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6. Summary and Conclusions 

In this paper, the issue of regulation of and trade in GM foods has been examined.  Despite 

rapid adoption of some key transgenic crops in North America and Argentina, the consuming 

public in many European and Asian importing countries remain unconvinced about the safety of 

such crops and wonder about the ethics of the technology.  The response of many importing 

countries has been to develop relatively restrictive procedures for pre-market approval of         

GM crops and foods, and to require mandatory labeling of such foods.  While the major 

exporting countries have yet to seek a WTO panel ruling on these regulations, there is no doubt 

that GMO trade will be on the agenda in the agriculture negotiations.  Exporting countries will 

likely argue that importing countries’ regulations are too restrictive, given existing scientific 

knowledge of the safety of current GM crops, and that labeling of GM foods is unnecessary due 

to the fact that they are typically similar to their conventional counterparts.  In response, 

importing countries will likely argue that existing scientific knowledge about GMOs is 

insufficient, and that a precautionary approach to approval is appropriate.  In addition, for 

approved GMOs, labeling is necessary due to the fact that they are not equivalent to their 

conventional counterparts, and consumers have a right to choose whether or not consume such 

foods, be it for religious, ethical or other reasons. 

One might argue that, because GM foods have the characteristic of credence goods, the 

optimal solution to the asymmetric information problem is some sort of labeling, be it of GM 

foods or non-GM foods (Caswell, op.cit.). With labeling, informed consumers can maximize 

their utility, relative prices will reflect their choices, and the gains from trade will be maximized.  

Exporting countries, however, may argue that labeling will unfairly “stigmatize” GM foods, 

undermining their negotiated levels of market access, and, hence, free trade.  As suggested in the 
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previous section, a possible solution may be for importing countries with tough GM regulation 

and mandatory labeling to offer reciprocal increases in market access for non-GM foods in 

compensation for any losses of market access for GM foods.  There is a question though of 

whether such “rebalancing” is actually practical, and it would certainly add to the costs of 

dispute settlement in the WTO, but it may be the only viable solution in the long run if the WTO 

is not to be dragged into evaluating social and ethical bases for regulation of biotechnology.  
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Table 1:  Country Groupings of GMO Regulations 

 

COUNTRY 
GROUPING 

1 

 
Multiple Agencies 

Field-testing 
Regulations 

Food Approval 
Regulations 

Products 
Approved 

(#) 

Labeling 
(% threshold) 

Argentina ? Y Y 
 

Y  
(corn, cotton, and 
soybeans, ban on 
new approvals at 

present) 

No rules 

Canada Y Y Y 
(concept of 
substantial 

equivalence) 

Y (38) Voluntary 
guidlines 

United States Y Y Y 
(concept of 
substantial 

equivalence) 

Y (40+) Voluntary 
guidelines 

COUNTRY 
GROUPING 

2 

 

Australia Y Y Y 
(concept of 
substantial 

equivalence) 

Y 
 

Mandatory 
(1%) 

Brazil CTNBio Y Y Soybean approval 
suspended, and 
GM corn imports 
blocked 

Mandatory 
(4%) 

Czech 
Republic 

Y Y Y 
(procedures 

similar to EC 
Directives) 

? Mandatory 

European 
Union 

Y Y Y 
(concept of 

precautionary 
principle) 

Y (10) Mandatory 
(1%) 

Bulgaria Y Y Y 
(procedures 

similar to EC 
Directives) 

? Mandatory 

Hungary Y Y Y 
(procedures 

similar to EC 
Directives) 

? Mandatory  

Japan Y Y Y Y (20) Mandatory 
(5%) 

New Zealand Y Y Y 
(concept of 
substantial 

equivalence) 

N Mandatory 
(1%) 

 
 



 

 

Norway Y ? Y 
 

Y Mandatory 
(2%) 

 
Poland Y Y Y 

(adopted EC 
Directives 
90/219 and 

90/220) 

? ? 

Russia Y ? Y ? Mandatory 
(some 

exemptions) 
Switzerland Y Y Y ? Mandatory 
South Korea Y ? Y 

(based on 
Biosafety 
Protocol) 

? Mandatory under 
discussion, 

similar to Japan 

COUNTRY 
GROUPING 

3 

 

Chile ? Y ? ? Mandatory 
(1%) 

Hong Kong ? ? ? ? Likely voluntary 
(5%) 

Indonesia ? ? Y ? Mandatory  
Malaysia Y ? Y Y (soybeans)) Preference for 

no labeling  
Mexico Y Y Cibiogem 

developing 
? Mandatory under 

discussion 
Philippines ? Y ? ? Mandatory under 

discussion 
Saudi Arabia ? ? Y 

(proposed 
import ban) 

N Mandatory 

Singapore ? ? Case-by-case ? No scheme 
proposed 

Sri Lanka ? ? Import ban ? ? 
Thailand Y Y Y Y (40) No scheme 

 
Source:  IATRC (2001) 

 

 

 
 

 
 
 
 
 


