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Genetically Modified Organisms (GMO’s) and their Legal/Regulatory Implications in Canada
I. Introduction
GMO’s are organisms that have a transgenic genome, meaning that they have, through genetic engineering, been given genes not native to the natural genetic structure of the organism’s natural counterparts. Several of these organisms have within the last decade been put on the market because of the supposed benefits which they express. Several issues result, such as the patentability of GMO’s; health and environmental risk assessment and whether it is properly performed by Canadian regulatory bodies; and questions regarding whether legislation has properly addressed many of the issues raised by GMO’s. 

The position taken in this paper is that, regarding GMO’s, there has not been an adequate amount of legislative and regulatory discussion and revision to properly deal with this rapidly evolving technology. With more stringent and public assessments, this problem can be addressed.
It is the purpose of this paper to illuminate some the legal and regulatory issues that GMO’s raise. Through examples of regulations and actual assessments and reports pertaining to GMO’s, it will be shown whether or not such a position bears any merit.

II. Elaboration of Problem
 “Seminal to the development of genetic engineering was the discovery in the 1970s that different DNA fragments can be assembled to form new human-made DNA molecules.… referred to as recombinant DNA. Genetically modified (or genetically engineered) organisms are made of cells which contain a recombinant DNA (rDNA) molecule.… this approach had the commercial disadvantage of being accessible to anyone who had the appropriate background knowledge and training. If a competitor could create the same engineered strain within a short time, the initial developer of a new strain would have gained comparatively little commercial advantage. The situation changed in 1980 with the U.S. Supreme Court decision (Diamond v Chakrabarty), which granted a patent for a GM bacterial strain specifically engineered to break down petroleum residues. This extended the legal definition of intellectual property (IP) as it provided patent protection for the first time to living organisms. (RSC, 2001, page 14-15)” 


Human societies have been crossbreeding varieties of microbes, plants and animals since the advent of the agriculturally based society.  It can be said that very little of what we eat can be described as truly natural. Through selective breeding, humanity has modified the progeny of wild plants and animals, using whatever desired trait as criteria, to eventually create many of the current forms and varieties of these organisms with which we are familiar with today. Modern genetic engineering can be seen as selective breeding on fast forward. This technology allows for the transfer of genetic material from one species to another to create entirely new features in microorganisms, plants and animals, resulting in ‘transgenic’ organisms which was not before possible in nature. As is with all things, there are two sides to this technology. The plus side is that, if done right, genetic engineering could yield more precise and beneficial results quicker than conventional techniques, as well as new traits which would have been impossible to achieve before. On the other hand, it is a fear that if not done properly, organisms with implanted genes could possibly be able to transfer these genes into wild relatives with unforeseen consequences, as well as spreading unforeseen allergens and toxics into our food.
III. Discussion of Applicable Law
The Monsanto v Schmeiser case raises many interesting legal questions about lbiotechnology, but they mostly focused on patent rights and intellectual property. In 2001, Percy Schmeiser was found guilty of patent infringement because he grew Roundup Ready Canola without a license for a canola crop that he grew in 1998. Now Mr. Schmeiser has been proven to never have purchased Roundup Ready Canola and has never signed a TUA relating to Roundup Ready Canola (MvS2, 200, para 18):
A farmer who wishes to grow Roundup Ready Canola must enter into a licensing agreement called a Technology Use Agreement (TUA), and must attend a Grower Enrollment Meeting conducted by Monsanto representatives, who describe the technology and its licensing terms. By signing the TUA, the farmer becomes entitled to purchase Roundup Ready Canola from an authorized seed agent but must promise to use the seed for planting only one crop, to sell the crop for consumption to a commercial purchaser authorized by Monsanto, and not to sell or give seed to any third party or save seed for replanting or inventory (MvS2, 2002, para 12). 

Since Roundup Ready Canola plants are indistinguishable from other canola plants, the only way to readily detect the presence of the Monsanto gene is by spraying the plant with Roundup, a glyphosate herbicide. A canola plant that survives being sprayed with Roundup is Roundup Ready Canola (MvS2, 2002, para 13). How then are average farmers supposed to detect transgenic contamination of their crops, short of spraying with round up and risking destroying the non-herbicide resistant canola. This issue applies to just more than the context of canola growers and other growers (most notably organic farmers). Schmeiser claimed that his crop had been contaminated, and that it was Monsanto’s responsibility and not his to prevent transgenic contamination. The evidence as presented to for Schmeiser’s 1997 crop was as follows:
“In 1996, there were five growers …who grew Roundup Ready Canola under license. One was Mr. Huber, who grew Roundup Ready Canola … adjacent to, Schmeiser field 6…. In 1997, a total of 780 acres of canola were planted in all or parts of six Schmeiser fields…. Mr. Schmeiser testified that he believed that field 2 was planted with canola seed saved in 1996 from fields 1 and 6.
 In late June or early July of 1997, Mr. Schmeiser …hand sprayed Roundup around power poles and in the ditches along the Bruno road where it bordered [Mr. Schmeiser’s] fields 1, 2, 3 and 4. This was part of his normal weed control practice. Several days after the spraying, he noticed that a large number of canola plants had survived the spraying. To determine why the canola plants had survived the Roundup spraying, Mr. Schmeiser conducted a test in field 2. Using a machine sprayer set to spray 40 feet, he sprayed Roundup on a section of field 2 in a strip along the road. He made two passes, the first weaving between and around the power poles and the second adjacent to the first pass, parallel to the power poles.... According to Mr. Schmeiser's evidence, after some days, approximately 60% of the canola plants sprayed were still alive, growing in clumps that were thickest near the road and thinner as one moved into the field (MvS2, 2002, para 21-22).” 

The pattern that Schmeiser had obseverd would suggest that those “plants could have resulted from canola seed spilled from a passing truck or carried from neighbouring fields by wind or flood water.” Para 49 2002 “Monsanto had initially alleged that Mr. Schmeiser had somehow acquired Roundup Ready Canola in 1997 but that allegation was withdrawn along with all claims of infringement with respect to Mr. Schmeiser's 1997 canola crop (MvS2, 2001, para 18).” It is clear from this evidence that the reason why Monsanto would lift infringement claims on Mr. Schmeiser’s 1997 crop was because it seems very likely that this crop had been contaminated from an outside source and that Schmeiser was powerless the have done anything about it.
It should be noted that probably the central piece of legislation referred to in these cases was the Patent Act as interpreted by Canadian Patent Office in the Manual of Patent Office Practice (IndC), which states that:

“Higher life forms are not patentable subject matter. However, a process for producing a higher life form may be patentable provided the process requires significant technical intervention by man and is not essentially a natural biological process which occurs according to the laws of nature…(MPO, 1998, page 151) “
Within the context of the manual higher life forms are defined as “multi-cellular differentiated organisms (plants, seeds and animals) (MPO, 1998, page 151).” It should be noted that on Dec 5, the supreme court of Canada ruled in the Harvard College v. Canada (Commissioner of Patents) case that existing legislation did not allow for the patenting of higher life forms. Judge Bastarache stated for the majority of the court:
“Patenting higher life forms would involve a radical departure from the traditional patent regime…. If higher life forms are to be patentable, it must be under the clear and unequivocal direction of Parliament…. the current Act does not clearly indicate that higher life forms are patentable. Far from it. Rather, I believe that the best reading of the words of the Act supports the opposite conclusion -- that higher life forms such as the oncomouse [a transgenic mouse] are not currently patentable in Canada (SCC, 2002, para 166).”
Judge Binnie, in his dissent, did point out the inconsistencies of “refusing to issue a patent for a higher animal life form in this case, [even though] the Commissioner has issued patents under the Patent Act for higher plant life forms” including a patent for Round-up Ready Canola(SCC, 2002, para 48).
The law concerning GMO’s does not end with the Patent Act. Legislative responsibility for biotechnology falls under several federal departments and agencies including the following: Environment Canada, the Canadian Food Inspection Agency (CFIA), Health Canada and the Department of Fisheries and Oceans (RSC, 2001, page 35):
“Genetically engineered products are evaluated through existing pieces of legislation governed by Agriculture and Agri-food Canada, Health Canada, and the Canadian Food Inspection Agency (CFIA). These pieces of legislation include the Food and Drugs Act, the Feeds Act, the Fertilizers Act, the Seeds Act, the Plant Protection Act, and the Health of Animals Act. For regulating GE crops - whether they be for food or pharmaceutical production - the Seeds Act and the Plant Protection Act are particularly important. For GE foods and human drugs that are derived from these crops, the Food and Drugs Act is the key piece of legislation. Given this approach, Canada has no specific comprehensive legislation governing the regulation of GE products. Only the Canadian Environmental Protection Act (CEPA) has any references to environmental and health aspects of biotechnology11. Despite having stronger provisions, this legislation has only a limited impact on the current regulatory process because other regulations are deemed to take precedence for most GE products over CEPA provisions (TBH, 2001, page 14).”
It should be noted that the Canadian Environmental Protection Act (CEPA) is an “umbrella legislation” that is apparently intended to serve as a regulatory safety net for any biotechnology products not currently regulated by another federal act. The Department of Fisheries and Oceans which regulates aquatic organisms under the powers of the Fisheries Act, has not yet adopted specific regulations that address GM organisms (CLFB).
The CFIA “plays the lead role (OPHA, 2001, page 34)” in GM product assessment and has the responsibility for the regulation of such products derived from biotechnology as plants, animal feeds and animal feed ingredients, fertilizers and veterinary biologics as set out under the powers of the Seeds Act, the Plant Protection Act, the Feeds Act, the Fertilizer Act, and the Health of Animals Act (CLFB). In order to assess the potential risk of adverse environmental effects of a GMO, the CFIA is set out to  authorize and oversee “import permits, confined trials, unconfined release and variety registration (FAQ).”
It must be said that the CFIA reports directly to the Ministry of Agriculture and Agri-Food Canada, which actively promotes the business and use of biotechnology in agriculture. There is much to be said of the concern about the need for separating a regulatory body from a ministry that formally supports biotechnology (OPHA, 2001, page 19).
Health Canada is responsible for assessing the human health safety of products derived through biotechnology. Under the Food and Drugs Act, Health Canada has to conduct a thorough safety assessment of each new product before it can be sold in Canada. The Food and Drug Regulations, based on the Food and Drugs Act, provides for pre-market notification and review for all novel foods including foods derived from biotechnology. GM crops and foods meant for human consumption must meet Health Canada's Guidelines for the Safety Assessment of Novel Foods as well (IndC).
Under the Canadian Environmental Protection Act (CEPA), Environment Canada and Health Canada are responsible for the conduct risk assessments of new substances including biotechnology products, regulated under the Food and Drugs Act including novel foods, to determine if there are any adverse effects to the environment or human health, prior to their import into or manufacture in Canada. This activity is required by the New Substance Notification Regulations of the Canadian Environmental Protection Act (FAQ).
IV. Problems with Law
A key problem is that the commericalization of biotechnology is developing too quickly for either national regulations, environmental and consumer protection policies to keep up. The fact is that most of these guidelines were developed in the early ninities, which is a lifetime ago by biotech standards. To address this “Elements of Precaution: Recommendations for the Regulation of Food Biotechnology in Canada,” was released by an Expert Panel on the Future of Food Biotechnology assembled by the The Royal Society of Canada and was very useful and objective source in assessing and addressing issues concerning biotechnology and their reasoning has been adopted by this author.
The present Canadian regulatory system for approval of the commercialization of GMOs falls under several types of legislation within several different federal ministries. These are not formally integrated, nor do they seem specially prepared for the unique characteristics of organisms altered through genetic engineering. 

According to the New Substances Notification Regulations of CEPA (IndC), in order for regulators to assess the potential risks to the environment posed by a GMO, the “proponent” must provide information on “the potential of the organism to have adverse environmental impacts that could affect the conservation and sustainable use of biological diversity (XIX)” and also the “potential for the organism to be involved in adverse human health effects … (XIX).”  These requirements are elaborated upon by sections 4.3 and 5.3 (GNTNS, 2001, pages 64 -75, 79) of the Guidelines for the Notification and Testing of New Substances: Organisms (IndC), accompanying the New Substances Notification Regulations.

 
Despite such seemingly extensive provisions set out by the Regulations and Guidelines of CEPA, the Expert Panel, based on interviews with Environment Canada officials, concluded:

“that CEPA Regulations have no explicit data requirements for information pertaining to the potential effects on conservation and biodiversity posed by GM animals.… [viewing] this to be a significant weakness in the current legislation and concludes that the existing regulatory framework is ill-prepared, from an environmental safety perspective, for imminent applications for the approval of transgenic animals for commercial production (RSC, 2001, page 165).”
The Expert Panel was also very critical about the lack of transparency in the regulatory process. Regulatory agencies only issue a decision document at the end of the review process and do not disclose how the process was carried out. The public remains unaware of what information was provided on human or environmental health effects, or how the agency reached its decision. It’s a system which seems to favour the biotechnology companies confedentiality information needs over the public’s right to disclosure:
“In principle, the Regulations specified by CFIA, Food and Drugs Act, and Canadian Environment Protection Act for approval of GMOs… are comprehensive in their breadth of required information, ranging from the molecular nature of the novel gene construct to potential consequences to human health and the environment. However, despite this breadth, the Panel has concluded that there is no means of determining the extent to which these information requirements are actually met during the approval process, or of assessing the degree to which the approvals are founded on scientifically rigorous information. The Panel attributes this uncertainty to a lack of transparency in the process by which GMOs are approved within the present regulatory framework. The Panel’s, and the public’s, lack of access to this information raises questions concerning the scientific rigor of the approval process. Based on the Guidelines that accompany the CEPA and FDA Regulations, and based on interviews with representatives of CFIA, Health Canada and Environment Canada, the Panel concluded that, although the proponents are required to provide new data in some areas, there is no means for independent evaluation of either the quality of the data or the statistical validity of the experimental design used to collect those data. Furthermore, it appears that a significant part of the decision-making process can be based on literature reviews alone (RSC, 2001, page 214). “
With such health crisis as the mad cow disease, the Europe Union has decided to adopt the Precautionary Principle in dealing with GMO’s. The principle is a philosophy stating that “action should be taken to reduce or eliminate likely environmental hazards even if the causal link between the suspected hazard and harm is not yet proven or fully understood scientifically (ELSC).”:
“The Commission considers that the [European] Community, like other WTO members, has the right to establish the level of protection - particularly of the environment, human, animal and plant health, - that it deems appropriate. Applying the precautionary principle is a key tenet of its policy, and the choices it makes to this end will continue to affect the views it defends internationally, on how this principle should be applied (CEC, 2000, page 3).”
The main legislation which authorises experimental releases and placing on the market of GMOs in the Community is currently Directive 2001/18/EC  (http://europa.eu.int/comm/food/fs/gmo/gmo_legi_authorise_en.html)
In Canada, the prevailing regulatory concept is that of “Substantial Equilvalence” which is a GMO assessment approach which occurs early in the regulatory process. It states conditions under which it can be assumed that a new crop or novel food poses no more risks than a non-modified counterpart that is already considered safe:

“A GM organism is “substantially equivalent” if, on the basis of reasoning analogous to that used in the assessment of varieties derived through conventional breeding, it is assumed that no changes have been introduced into the organism other than those directly attributable to the novel gene. If the latter are demonstrated to be harmless, the GM organism is predicted to have no greater adverse impacts upon health or environment than its traditional counterpart (RSC, 2001, page 182).”
The Expert Panel found that the use of “substantial equivalence” as a decision threshold tool to exempt GM agricultural products from rigorous scientific assessment to be scientifically unjustifiable and inconsistent with precautionary regulation of the technology. The approach assumes that the transgene and its products will not have any significant effect on other genes, products and other functions within the tissue in which the transgene is expressed (RSC, 2001, page 184).
Refering back to the Monsanto v Schmeiser case, the question of who is ultimately liable for the uncontrolled spread of biopollution caused by GMO transgenic contamination begs to be asked. This is a very big concern, and an alarming one for it seems that in Monsanto has successful shifted responsibility for its products away from itself. This excerpt offers a perfect example of what is astray in the regulatory practice in Canada: 

“… Canadian GE crop applications (Roundup Ready Canola (GT73) developed by Monsanto…) have been made publicly available through freedom of information requests…. In general, Monsanto supplied data using side-by-side comparisons with the untransformed parent canola variety in order to establish “substantial equivalence” and consequently, no further evidence or assessment was required by the regulators [from Canadian regulatory departments]. However, Dr. Katherine Barrett157 who has looked extensively at the Monsanto data, has noted … deficiencies with the data submitted and its treatment by regulators…. According to Barrett, the regulators did recognize some of the potential ecological risks of Roundup Ready canola, including the potential problems of resistance to herbicides from canola volunteer weeds and genetic pollution. However, they framed these risks as management-related problems, thereby shifting responsibility for managing the risks from the company to farmers [emphasis added] (TBH, 2001, page 41).”
V. Reform Possibilities
Royal Society of Canada’s Expert Panel on the Future of Food Biotechnology Panel made several socio-economically plausible recommendations:
“7.1 Approval of new transgenic organisms for environmental release, and for use as food or feed, should be based on rigorous scientific assessment of their potential for causing harm to the environment or to human health. Such testing should replace the current regulatory reliance on “substantial equivalence” as a decision threshold.

7.2 Design and execution of the testing regimes should be conducted in open consultation with the expert scientific community.

7.3 Analysis of the outcomes of these tests should be monitored by an appropriately configured panel of “arms-length” experts from all sectors, who report their decisions and rationale in a public forum.

7.4 Canada should develop and maintain comprehensive public baseline data resources that address the biology of both its major agroecosystems and adjacent biosystems (RSC, 2001, page 191).”
The question of how realistic these reforms are is up to whether or not the Government of Canada would be willing to secure public opinion concerning GMO’s. As it stands Canada either can be totally GMO pro as is the case with the United States; or be suspicious of GMO’s and like the European Union, undergo a GMO moratorium. 

The above recommendations do not go as far a calling for new legislation, though that too would be desirable. With the recent Supreme Court ruling, discussed above, new legislation may not be too far off.
VI. Conclusions/Recommendations
The initial position taken at the beginning of the paper has undergone a bit of a change, although in all it has stood up well. Originally it was felt that there was more disclosure to the public than there actually was and Canada’s regulatory system seems more inadequate now in being able to handle and assess any health and environmental problems, then when the position of this paper was taken. It was suggested that discussion and assessment would suffice to address the GMO issue, but now it seems that complete revision and reassessment should be taken. However, genetic engineering will not disappear and that public confidence in the new technologies is the true benchmark for its widespread adoption. With that in mind, it would be in the interests of biotechnology companies and the government to operate more transparently and with caution. Only then would there be a benefit from more informed public conceptions of this technology. 
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