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GM FOOD POLICY RESEARCH PROJECT 
 

INTRODUCTION 
 

This research paper on GM food policy had its beginnings in late 2001, when the Saskatchewan 
Institute of Public Policy began a research project on the GM industry in Saskatchewan supported 
equally by the Government of Saskatchewan and the Department of Western Economic 
Diversification.  Dr. Greg Marchildon and Dr. Louise Greenberg oversaw much of the research 
for this project while they were, successively, Government of Saskatchewan Public Policy 
Fellows at the Institute.  The Institute would like to acknowledge their contribution to this project. 
 
This report is divided into a number of sections.  The first section, prepared by Saskatchewan 
Institute of Public Policy (SIPP), provides an overview on issues surrounding genetic 
modification in food and policy recommendations to Saskatchewan Agriculture and Food and 
Western Economic Diversification.  The remaining sections, prepared by Dr. Alan McHughen, 
Dr. Cristine de Clercy, and Dr. Donald Gilchrist, provides information and analysis in the 
following areas: 
 
� An environmental scan of the current state of the genetically modified (GM) food industry in 

Canada, particularly as it relates to commodities produced, or potentially produced, in the 
western Canadian prairie region.   

 
� An environmental scan of organized food consumer groups in Canada and their respective 

perceptions of the GM industry; 
 
� An environmental scan of the opposition within Canada to GM food production and 

consumption, including the nature and sources of external influence such as non-
governmental organizations with international influence; and, 

 
� Scenario-building concerning the environment that will be faced by the western Canadian 

GM industry in the immediate and near future, and an analysis of the threats to the industry as 
well as the potential opportunities in the most likely scenario-environment. 

 
� A preliminary analysis of the economic impact of biotechnology in Saskatchewan 
 
SIPP wishes to acknowledge the contribution of the contributors. 
 
I.  OVERVIEW  
 
1. Economic Importance of Agricultural Biotechnology to Saskatchewan  
 

Biotechnology in Canada has grown faster than virtually any other industrial sector.   

From 1998 and 1999, private sector biotechnology revenues grew more than 25 per cent while 

research and development (R & D) expenditures grew by 19 per cent, with similar percentages of 

growth being experienced in Saskatchewan.  In terms of the provincial share of the national pie, 

however, Saskatchewan’s biotechnology revenues constituted 22.2 per cent of all Canadian 
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revenues and a whopping 73.1 per cent of total biotechnology revenues in the three prairie 

provinces in 1999.   

What is truly unique about these statistics, however, is the fact that almost all of 

Saskatchewan’s revenues were generated in only one sub-sector of the industry, agricultural 

biotechnology, which itself is responsible for approximately more than one-quarter of total 

biotechnology revenues on a national basis.  Moreover, based upon a survey of the main private 

sector biotechnology firms in Canada, it is forecast that Saskatchewan’s share of biotechnology 

activity, again concentrated in the agricultural sub-sector, will continue to outstrip that in any of 

the other Western provinces.  Saskatchewan’s revenues alone will be larger than those in Alberta, 

British Columbia and Manitoba combined. 

One reason for Saskatchewan’s prominence is the fact that it is home to canola, the most 

commercially viable GM crop in Canada.  Canola, which at one time had the nickname the 

“Cinderella crop”, is the most common and widespread GM crop grown in western Canada.  In 

2000, 70 per cent of the canola grown in Western Canada was genetically modified.  

Saskatchewan’s share was about 50 per cent of the total Canadian production of canola.  

According to the Canola Council of Canada, the direct economic impact from farmers adopting 

GM canola from 1997 to 2000 is between $144 million and $249 million.  Further, the indirect 

benefits are estimated at between $58 million to $215 million.  The cumulative value added to the 

Western Canadian economy from 1997 to 2000 is up to $464 million attributable to GM canola. 

2. Concerns about Genetic Modification 
 

Farmers have used genetic technology for thousands of years in order to improve 

production traits and disease resistance within specific species of plants or animals.   They would 

pick the best of a crop or litter for continued propagation.  Over time, this form of genetic 

technology or engineering resulted in the genetic shifting within the species population to reflect 

the selected traits.  Over the past 100 years, because of a better understanding of genetics, the 

breeding process became more structured and directed, with breeders intentionally choosing plant 
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or animal species to generate offspring with the right combination of genetic traits.  Contrary to 

popular belief, however, techniques used in traditional crop breeding are not simple and can be 

complex and intrusive.    

This type of conventional breeding also resulted in undesirable genetic material being 

passed along to the offspring.  Often a parent was chosen because it carried a single desired trait 

expressed by one gene.  The remaining genes found in this parent may have been neutral or 

undesirable.  Conventional cross breeding requires the combination of all of the genetic material 

from the two parents.  Therefore, much time and effort using traditional breeding was spent by 

plant breeders eliminating as much as possible the undesirable genetic material in the offspring 

(McHughen 2000, 68-70).  

During the 1970’s, the science of molecular biology provided the tools to breeders and 

researchers to propel the field of genetic technology into a whole new realm of scientific 

precision.  The ability to insert deoxyribonucleic acid (DNA) from one organism to another 

related or unrelated species changed the way food was produced.  This process is called 

recombinant DNA (rDNA) technology.  Using rDNA, a single desired gene was transferred to a 

parent with the resulting offspring having the one desired trait and none of the other undesired 

traits such as those seen with conventional or traditional breeding.  

First introduced in 1919 by Karl Ereky, a Hungarian agricultural engineer, the term 

biotechnology was used to describe the processes by which industrial products were produced 

from agricultural raw materials with the aid of living organisms.  The most important applications 

at that time were the fermentation technologies used in brewing (Ruttan 2001, 369).   

Later, biotechnology became identified with terms such as “genetic modification”, 

“genetic engineering” and “genetically modified organisms” which are at the core of modern 

biotechnology.  Genetic engineering is the process of making a copy of a gene from one 

organism, such as the insulin gene from humans, and transferring the gene to another organism, 

such as bacterium.  
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To most scientists and regulators, genetic modification (GM) refers to a genetically 

modified organism (GMO), where in those plants, animals or microbes, rDNA (genetic material) 

from another plant, animal or microbe, has been inserted.  In Canada, the regulatory definition of 

biotechnology is based on the novelty of a trait in a given species.  A plant with a novel trait 

(PNT) is regulated by the Canadian Food Inspection Agency (CFIA) regardless of how the novel 

trait is acquired, whether via rDNA, ordinary cross pollination, mutation breeding or otherwise.   

While some would argue that biotechnology is a generic set of biochemical and 

bioengineering techniques rather than an industry (Ruttan 2001, 368), Statistics Canada has 

defined biotechnology in terms of activity.  It has set out a list of 22 biotechnologies (eg. gene 

therapy, bioextraction, biofertilizers and bioprocessing) within nine broad categories, of which 

agriculture is one.  

The debate on the merits of biotechnology and its impact on human consumption and 

health, environmental health and sustainability of our land and resources, and social and 

economic aspects have attracted major media attention both nationally and internationally.  

Mixed into the debates by the pro and anti-genetic modification (GM) groups have been topics 

such as food safety, food security, malnutrition in developing countries, multinational companies 

and global capitalism, and non-tariff trade barriers.  These debates have not yet peaked in their 

intensity.  

There is general unease about the application of a science, which gives us the ability to 

“create” life forms.  In particular, there is much public concern about genetic manipulation as 

applied to living organisms for the purpose of food production and consumption.  At the same 

time, there is less concern about genetic modification for medical purposes. The reason for this is 

that most individuals immediately see the advantages of pharmaceuticals that are the product of 

GM processes.  They have yet to see the obvious benefits, as consumers, of GM food products. 
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3. The Polarized Environment Faced by Governments 
 

GMOs are an important part of farming in Saskatchewan in terms of canola production, 

as well as being central to agricultural biotechnology R & D in the province.  During the last 

couple of years, however, this industry has come under a cloud.  Its commercial viability was first 

undermined by the negative reaction of consumers outside Canada but now domestic consumers 

are beginning to respond negatively to GM foods.  Although not yet connected in the public’s 

mind as in Europe, GM products are beginning to be questioned as a food safety issue.  At the 

same time, there are serious concerns being raised about the environmental sustainability of GM 

food production.  These concerns are often accompanied by a suspicion of the large firms – many 

of which are multinationals with head offices based outside Canada – that are responsible for 

much of the research as well as commercial applications of GM. 

At the same time, media coverage of the early negative reactions to GM food production 

and research in parts of the European Union and Asia have made citizens in Canada and the 

United States suspicious, even if citizens in both countries have traditionally shown a greater 

acceptance of GM food.  Non-governmental organizations (NGOs) such as Greenpeace, which 

are themselves multinational in nature, have played a pivotal role in raising concerns.  

Greenpeace is joined by national umbrella organizations such as the Council of Canadians as well 

as grassroots, community organizations that are very local in nature.   

Anti-GM groups who act within networks can be much more effective than governments, 

large corporations and universities in acting quickly or responding to issues concerning GM food.  

Their effectiveness is due to a number of reasons including: their focus on a narrower range of 

issues; their emphasis on opposing existing government policies versus creating new policies; 

their “networked” organizational structures; and their freedom from the burdensome hierarchical 

and formal processes that governments in particular are required to follow.  As a consequence, 

these anti-GM networks can be potent in the public domain. Moreover, the political sophistication 

of the anti-GM side should not be underestimated.  The organizational capacity at the World 
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Trade Organization and G8 Summit meetings in Seattle, Quebec City and Genoa by so-called 

antiglobalization forces, demonstrate what can be deployed against the GM industry.     

At this time, most Canadians are bystanders in the debate but their anxiety towards GM 

food is growing rapidly as a natural consequence of the temperature in the conflict that is rising 

by the week.  Most members of the public lack the scientific sophistication of the pro-GM voices 

as well as the political sophistication of the anti-GM side.  The end result is confusion and 

growing unease. 

This project was not mandated to investigate public opinion surveys on biotechnology 

and Canadian attitudes towards buying GM products.  There have been some surveys conducted 

on public opinion towards biotechnology in selected parts of Canada.  A poll conducted by 

Pollara Research and Earnscliffe Research and Communications in early 2000, concluded that the 

awareness of biotechnology is growing but the depth of knowledge of the field remains low, and 

there is increased levels of concern accompanied by greater interest in regulation and research 

into the impacts of biotechnology applications.  An interesting finding from this poll was that an 

earlier poll had been conducted in October 1999 by the same companies and public opinion 

moved in a consistent direction towards higher overall concern towards biotechnology between 

the two polling dates.  The conclusion was that if the current pace and direction of change 

continues towards biotechnology, the result over time might be an undermining of confidence in 

the biotechnology sector and in the federal government’s ability to address the issues that 

biotechnology raises. 

As will be seen in the following body of analysis, there is a basic lack of effective 

communication between the scientists and the GM industry representatives on the one hand and 
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the GM opponents on the other.  This lack of communication occurs for a number of reasons, 

some of which relate to the:  

� Fundamentally different questions and concerns raised by both sides;  
� Relative emphasis on, and understanding of, the complex science of genetics; 
� Lack of respect for the perspectives on the opposite side of the debate; and, 
� Different definitions applied to GM and risk factors associated with GM research and GM 

commercial applications. 
 

The strongest supporters of GM food research have been the scientists, researchers, 

businesses and governments who benefit (or who are perceived to benefit) directly from growth 

in this area.  Agricultural producers are polarized.  Most consumers in Canada are neutral to 

slightly concerned.  Most grassroots organizations that have taken a position such as church 

groups, amateur science groups, environmental groups, organized labour and anti-poverty 

organizations range from somewhat opposed to implacably hostile to GM foods.   

Some of the current positioning is predictable.  Biotechnology offers different gains for 

different people.  Since the primary beneficiaries of GM are the biotech companies as well as GM 

research clusters, it is little wonder that the biotech industry and GM scientists are among the 

most vigorous GM supporters.  Where this is matched by potential economic gains, governments 

and larger segments of the business community can be expected to become staunch supporters of 

GM.  The gains to these beneficiaries are quite obvious. 

As for farmers, the picture is more complicated.  For producers with the knowledge base and 

necessary capital, the gains could include less pesticide usage, conservation of soil and increased 

yields.  GM farming techniques in the future could also deliver more sustainable long-term land 

use, particularly in regions with a very short growing season and marginal precipitation as in the 

northern Great Plains.   

For the consumer, there is no obvious direct benefit from GM food at this time.  There is, 

however, the future potential for a better priced and a more nutritional food product.  This 

potential benefit must be weighed against fears concerning GM food safety and many concerned 

consumers are asking why they should bear the risks of any unforeseen consequences due to GM 
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technology if there is no present benefit to them.   And currently, there are no GM products on the 

market with direct and appreciable consumer benefit except for GM pharmaceuticals. 

The case of GM pharmaceuticals raises an interesting point.  Consumers accept this 

technology when used in the production of medicine.  With development of new GM products 

that might have oils with reduced saturated fat content, or peanuts with allergenic proteins 

removed and sugars with half the calories, the consumer will have direct benefits and will be far 

more accepting of the GM technology used to produce these food products.  An example of a 

potentially safer food product is GM Bt corn.  GM Bt corn is less at risk from fungi and their 

mycotoxins than non-GM corn and therefore may be safer than non-GM corn.   In order to 

achieve future benefits from agricultural biotechnology, its potential has to be clear and visible to 

both the farmer and consumer.  In order for this to be achieved, support must continue to be 

provided to GM R & D. 

A scenario that should be considered is whether the GM food industry will become a target as 

the to the nuclear industry had which saw increasing citizen opposition.  At this time, it looks like 

the GM food industry is on the “nuclear” trajectory as demand for GM food products continues to 

decline in many countries outside North America due to citizen resistance and opposition.  The 

question is whether North America will follow this trend over the next two to five years. 

 
II.  STATE OF THE GM INDUSTRY IN CANADA: COMMODITIES IN WESTERN 
CANADA by Alan McHughen 
 
1.  Institutions involved in GM research and development in Canada, particularly western 
Canada 
 

Many people confuse the terms ‘genetic modification (GM)’, ‘genetic engineering (GE)’, 

‘biotechnology’ and similar expressions.  In order to properly assess a technology, we need to 

ensure we are using common definitions.  A major problem in the public debate over GM food is 

that so many people are confused by the terms.  It is not unusual for a layperson to express 

concern, saying, for example, the quality of their carrots, lettuce and other produce has 

deteriorated in recent years, attributing this decline in the adoption of genetic modification 
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technologies.  But none of these products is genetically modified in the sense used by scientists or 

regulators.  Often, what these concerned citizens are upset about is, in fact, the use (or overuse) of 

chemicals in agricultural production.  That is a very different issue, particularly as GM 

technologies are resulting in dramatically decreased use of chemicals. 

Every living thing contains DNA, the chemical substance of heredity.  DNA carries the 

genes, the hereditary information for the species.  Each gene is a unit of information, a recipe to 

make a particular protein.  It is the presence or absence of a specific protein that provides a trait.  

Animals lacking the gene recipe to make the protein insulin will suffer from diabetes, for 

example.  The gene recipe itself is a short piece of DNA, with the basic chemicals arranged in a 

particular sequence, like letters of the alphabet can be arranged in different sequences to make 

different words, and words can be arranged in different sequences to provide different 

information (including recipes).  The machinery within each cell reads the genetic recipe 

instructions and makes the required protein.   

The basic chemical building blocks of DNA are identical in plants, animals, and even 

bacteria.  Even more important, the language of the gene is common across all species, which 

means a gene from a human can be read and acted upon by the machinery in a bacterium to make 

the same protein as in the human.  For example, human insulin is now made in bacteria, because 

the human gene was provided to the bacteria.  Most diabetics now use human insulin made by 

bacteria from the human gene recipe.   

Genetic engineering is the process of making a copy of a gene from one organism, say the 

insulin gene from humans, and transferring the gene to another organism, say the bacterium.  This 

is also known as recombinant DNA (rDNA), or GM.  One aspect of the confusion is that virtually 

all of our crop varieties and animal breeds are genetically different from the original wild forms 

when humans began breeding for food some 10,000 years ago.  In this sense, all of our foods are 

‘genetically modified’.  But many people draw a distinction between this ‘traditional’ and 

acceptable GM and ‘modern’, questionable GM.   
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What, then, do we mean by modern ‘Genetic Modification’?  To most scientists and 

regulators, GM refers to a genetically modified organism (GMO), those plants, animals or 

microbes resulting from rDNA insertion into the genetic material of the host.  In Canada, the 

official definition is based on the novelty of a trait in a given species.  A plant with a novel trait 

(PNT) is regulated by the Canadian Food Inspection Agency (CFIA) regardless of how the novel 

trait is acquired, whether via rDNA, ordinary cross pollination, mutation breeding or otherwise.  

This is described more fully below, in section B (I) on regulatory issues.  In most of the world, 

GM is limited to products of rDNA; in Canada, GM includes some others in addition to rDNA.  

Biotechnology is a much broader term, encompassing a wide range of activities including rDNA 

technology, but also processes of microbial fermentation, plant tissue culture, DNA fingerprinting 

and analysis (but not necessarily DNA transfer) and others.  There are hundreds of organizations 

and institutions conducting ‘biotechnology’ R&D.  In this report, we shall deal only with the 

PNTs, plants with novel traits, the majority of which are products of rDNA. 

A quick survey of western Canadian research activity in agricultural GMOs is provided 

by the summary of confined field trials, authorized by the Canadian Food Inspection Agency.  

Those GMOs approved for commercial release (whether actually released or not) are described in 

greater detail below, in section 2.B.  However, those approved products can be grown under 

unconfined, essentially deregulated conditions and in any case do not represent the current state 

of research.  A better indicator of future developments is seen with the GM plants undergoing 

early, confined field trials.  Any GM plant intended for ultimate commercial release must be 

approved by CFIA (at least), and because the authorization is based on the results of various field 

trials with the relevant GM plant, and because CFIA publishes the information on approved field 

trials, the summary provides a comprehensive snapshot of who’s doing what, where.    

In the year 2000 growing season, CFIA authorized 406 field trials across the country, 117 

in Saskatchewan, 70 in Manitoba and 61 in Alberta.  These can be broken down by modified 

species: Manitoba conducted 44 trials with GM canola (including both Argentine (napus) and 
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Polish (rapa) types), two with flax, two on potato and 22 GM wheat trials.  Saskatchewan 

conducted one barley, 26 brown mustard, two canary seed, 51 canola, one Ethiopian mustard, 

four flax, two lentils, two monococcum (a wheat relative) three potato and 25 wheat trials.   

Alberta saw four brown mustard, 31 canola, two potato, one safflower, four sugarbeet and 19 

wheat trials.  Other species under test elsewhere in Canada include alfalfa, corn, bentgrass, 

grapevine, ryegrass, poplar, soybean, spruce, tobacco and white clover.  The range of attributes 

include the input trait oriented herbicide or insect tolerance, disease resistance, or stress tolerance 

as well as more output oriented traits as nutritional enhancements and pharmaceutical production.  

Unfortunately, the CFIA summary does not provide institutional affiliation for these GM plants 

and their novel traits.  Such information must be gleaned from other sources. 

Establishments develop research projects in-house or in collaboration, depending on the 

nature of the project and the internal capacity to conduct the work.  Many projects begin as ‘pure’ 

research in a public institution, then are transferred to the private sponsor as they approach 

commercial feasibility.  The institutions involved in R&D of biotech foods in Canada can be 

divided into sectors: public, semi-public and private. 

Semi-public  
AgWest Biotech, Inc. (Saskatoon). A non-profit umbrella organization facilitating 
communication and coordination among research units as well as with the general public.  
Provides funding assistance and advice to start-ups.  Organizes conferences and seminar series.   
 
Canodev Research Inc.  (Saskatoon), administers canola R&D as a subsidiary of the Sask Canola 
Development Commission.  They support and promote public plant breeding for improved 
agronomic features.   
 
Canola Council of Canada (Saskatoon).  The CCC promotes research into crop production, 
market development and public education.  They are involved in all aspects of canola crop 
research and utilization.   
 
Canadian Value Added Cereals Consortium, Inc.  (Saskatoon) includes members from industry, 
university and government organizations involved in the common interest of creating value added 
cereal products and processes.   
 
Public:  
AAFC, Research Station and farm (Saskatoon).  Center of excellence for oilseeds, biotechnology 
and home of the Brassica germplasm bank.  Major plant breeding installation, focussed on canola 
and related species (mustards, etc).  Many scientists are working on various aspects of applying 
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biotechnology to Brassica species.  The Saskatoon station has also had a presence in forage 
breeding and research, especially alfalfa.  Dr. M. Gruber is working on a transgenic alfalfa with 
altered tannin levels to overcome the bloating problem in cattle. 
 
AAFC, Research Station (Lethbridge, Alberta).  The Lethbridge Station is the largest AAFC 
facility in the region and has responsibilities for both crops and animals.  Dr. L.  Kawchuk is 
leading a program in potato enhancement using transgenic technologies, with a particular interest 
in disease resistance.  Dr. D. K. Fujimoto is conducting a research project titled “Development of 
Broad Range Disease Resistance in Potato Through the Incorporation of Antimicrobial Peptides”.  
Dr. K-J. Cheng is operating a program to use transgenic canola to make highly active fibrolytic 
(e.g.  cellulase and exylanase) enzymes for agricultural and industrial applications.   Dr. R. 
Forster and Dr. R. Teather are using GM technology to transform rumen microbes for increased 
productivity in cattle.   
 
CFIA (Saskatoon) maintains labs in Animal Parasitology, veterinary drug residues and the 
Western seed lab.  There is no activity in generating GM products.   
 
University of Alberta (Edmonton)  
University of Alberta Biotechnology Centre provides access to local expertise in various aspects 
of biotechnology.  They do not conduct research as a unit, although the members have their own 
programs.  These include: Associate Professor Anne Johnson-Flanagan has an active research 
program developing stress tolerance genes for use in oilseed Brassica (canola); she also has AARI 
(Alberta Agriculture Research Institute) projects titled: “Crop Molecular Biology and 
Biotechnology in Alberta: A Workshop to Review and Plan Brassica Research”, 
“Characterization of Transgenic B. napus Expressing Antisense RNA Directed at Reducing the 
Green Seed Problem”, and “Alberta Network for Agricultural Biotechnology Crops Section”.   
Professor Gary Stringham is a canola breeder using traditional and biotech methods (but not 
rDNA) to improve canola.   Dr.  Peter Constabel also works on transgenic canola, securing 
funding to conduct a project titled “Novel Defense Genes for Protection of Canola Against Pests 
and Pathogens”.  Dr.  Jocelyn Ann Ozga is working to develop a reliable gene transfer system for 
pea with the ultimate goal of using it to insert genes and traits of agronomic value.   Dr. Allen 
Good is another University of Alberta faculty member with expertise in transgenic canola; his 
interest is the molecular basis of stress tolerance.   Overall, although there is significant activity 
and expertise in studying various aspects of transgenic plants, the University of Alberta does not 
have a major presence in developing GM crop varieties.   
 
University of Lethbridge (Lethbridge).  Dr. Randy Weselake is in charge of a program to increase 
oil content in canola using transgenic technology.   
 
University of Calgary (Calgary).  Maurice Moloney (associated also with SemBioSys) is working 
on transgenic plants to produce pharmaceuticals, like hirudin.  Initially focussed on canola, now 
testing flax and safflower.  Dr. Peter Facchini is also at University of Calgary and also develops 
transgenic canola.  However, his objective is to insert enhanced pest resistance by altering cell 
wall biochemistry.   
 
Alberta Agriculture Food and Rural Development (Lacombe).  The J. H. Helm Cereal Research 
Centre, which includes a haploid laboratory to advance the breeding of cereal crops, was opened 
in Lacombe in the late 1990s.  DNA studies of scald resistance in barley were expanded and a 
molecular biologist was recruited to start the development of a bio-tech laboratory and research 
thrust. 
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Alberta Agriculture Food and Rural Development (Brooks).   Established facility to study biotech 
in greenhouse crops.   
 
Manitoba Agriculture does not appear to have a mandate specific to biotechnology R&D in the 
province.  However, the following is taken from the Manitoba Provincial government website: 
http://www.gov.mb.ca/itt/trade/invest/bus_facts/bus_opportunities/biotechnology.html 
 

Agricultural biotechnology research in Manitoba 
 
Manitoba has an excellent network of public and private R&D facilities supporting agricultural 
biotechnology activities in the province.  Companies from Europe and the United States have 
joined forces with Canadian partners to undertake agbiotech research within the province to 
strengthen the agricultural biotechnology commercial and research base.  Manitoba's dynamic 
research community including Agriculture and Agri-Food Canada's Research Brandon, Winnipeg 
and Morden, its Foreign Animal Disease unit, and the University of Manitoba's Faculties of 
Agricultural and Food Sciences, and Human Ecology offer expertise to help businesses turn 
innovative ideas into profitable ventures.  Moreover, Agriculture and Agri-Food Canada's Cereal 
Research Centre in Winnipeg is leading the development of improved cereal varieties through 
biotechnology. 
 

Agricultural biotechnology infrastructure 
 
Manitoba's agbiotech research facilities include: Agriculture and Agri-Food Canada Research 
Centres, located in Winnipeg, Brandon and Morden, concentrate on the development of improved 
varieties of five key crops: Wheat – Winnipeg; Oats – Winnipeg; Flax – Morden; Pulses (peas 
and beans) – Morden; Barley – Brandon.  The Cereal Research Centre in Winnipeg combines the 
expertise within the areas of cereal quality, pathology, cereal genomics and biotechnology to 
develop improved wheat and oat varieties.  It also offers expertise in safe processes for 
controlling insects, mites and fungi in stored grain and grain products, in addition to identifying 
controls for mycotoxins.  The Morden Research Centre's primary focus is on research and the 
marketing of oilseed and pulse crops.  New research directions are planned in co-operation with 
industrial partners.  These areas include identification and extraction of high value materials from 
new alternative crops as well as established crops such as flax and peas. 
 
The Brandon Research Centre's focus is on natural resource conservation with research on 
improved beef and pork genetics and programs in barley development and pasture management.   
 
The mandate of the Agriculture and Agri-Food Canada's Research Centres is the development of 
crop varieties with improved pest resistance and enhanced qualities.  The Centres achieve their 
mission through collaboration with producer groups and industry partners. 
 
University of Manitoba (Winnipeg) Plant Sciences Department includes Assistant Professor Brian 
Fristensky, working on GM for disease resistance in crops, and Professor Rachael Scarth, a 
breeder applying various forms of biotechnology to improve canola.  The University of Manitoba 
does not emphasize GM technology in its research priorities, but does have active programs in 
other forms of molecular genetic analysis and application of other types of biotechnology to crop 
improvement. 
 
University of Saskatchewan (Saskatoon) 
•  The Crop Development Centre (CDC), funded primarily by the Saskatchewan Agriculture 

and Food, is housed in the University of Saskatchewan.  Primarily a plant breeding 
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institution, it includes biotechnology activities in its overall mandate to provide improved 
crops and cropping systems for western Canadian farmers.  The CDC actively generates and 
field tests GM flax, canola and potato, and uses other forms of biotechnology in support of 
conventional breeding programs.  The CDC produced the first rDNA crop variety supported 
for registration in Canada.  

 
� Plant Sciences.  While much of the biotechnology research is conducted within the Crop 

Development Centre, faculty in the Plant Sciences department are active in both research and 
teaching of applications of biotechnology, including genetic transformation and molecular 
mapping technologies in support of breeding programs in horticultural and field crops.    

 
� Department of Animal and Poultry Science.  The department conducts biotechnology 

research and teaching in animal nutrition, management and assessment of feeds.  The Animal 
Biotech Centre, an interdisciplinary group housed in the department, investigates a broad 
range of technologies to be applied to farm animal health.   

 
� Department of Applied Micro and Food Science is about to undergo substantial re-

organization.  The future direction of research, whether more in the food or more into 
microbial, is uncertain. 

 
� Department of Chemical Engineering conducts research and teaching in biotechnology for 

biodegradation, biofilms, bioreactor bioremediation and fermentation systems.   
 
� Department of Biology.  Several members of the Biology department are working on various 

aspects of biotechnology.  The most prominent is likely Dr. Peta Bonham-Smith, who also 
serves as director of the University’s Virtual College of Biotechnology, which coordinates the 
academic and educational direction for delivering biotech-related courses.   A newer faculty 
member is Dr. Y.D. Wei, who studies molecular aspects of plant pathogenesis and disease 
resistance.   

 
� BioInsecticide Research Lab investigates biocontrol of crop pests, such as using microbial, 

especially fungal, agents to attack, for example, grasshoppers.   
  
PBI (Saskatoon).  The National Research Council’s presence on the Prairies is dedicated to basic 
scientific research in plant biotechnology.  PBI is a large institution with research direction 
encompassing many aspects of plant biotechnology.  Recent directions are more applied 
(although the PBI has no field facilities or actual crop development mandate) and include, for 
example, genetic transformation in peas, expanded oil alterations in canola, and genetic 
engineering in canola and relatives.   
 
Private 
Aventis (Saskatoon).  Liberty Link canola is the primary product from Aventis.  Part of a  large 
multinational corporation, Aventis Saskatoon concentrates primarily on GM canola, developing 
herbicide tolerant hybrids. 
 
BASF (Saskatoon).  Another diversified multinational, the Saskatoon office is primarily charged 
with marketing the company’s crop protection chemicals.  The bulk of the biotech R&D activities 
are conducted elsewhere. 
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BioLin (Saskatoon) is interested in adding value to flax straw and they conduct R&D primarily in 
fiber and textile attributes.  Biotechnological activity is minimal and secondary to agronomic, 
mechanical and microbiological interests.  No rDNA activity.   
  
Bioriginal Food and Science Corp. (Saskatoon).  Primary interest is borage oil for the 
nutraceutical/health food industry.  Interested in the potential for using genetic technologies to 
improve oil containing essential and valuable fatty acids, such as gamma linolenic acid (GLA) as 
found in borage.   
 
Central Biotech Inc. (Swift Current).  This company is focused on biotechnological products 
serving the animal health care field.  Little or no rDNA capacity.   
 
Dow Agrosciences Canada (Saskatoon), another major international player in agriculture and 
health care research and products.  They are the third largest crop protection company in North 
America, and have several interests in biotechnology, including majority ownership in Mycogen, 
which has proprietary technology for insect resistance systems for crops, and is in partnership for 
SemBioSys, the Calgary based company developing GM plants to produce pharmaceuticals such 
as hirudin. 
 
Fytokem Products, Inc. (Saskatoon) is a young firm interested in the health, cosmetic and 
nutraceutical components of native indigenous plants.   They also investigate such compounds 
isolated from agricultural plants and forestry species.  They are not directly involved in rDNA, 
but may use related technologies in product discovery and enhancement.   
 
Genex Swine Group (Regina) provides superior genetics for swine breeding.  Not yet directly 
involved in rDNA technology.   
 
GNC Bioferm Inc. (Saskatoon) uses biotechnology as applied to microbial systems in 
fermentation tanks to provide nutritionally enhanced animal feeds.   
 
Limagrain Canada Seeds (Saskatoon) is one of the world’s largest seed companies.  This local 
office conducts research  primarily in canola for western Canada.  They have licensed technology 
to introduce GM traits into their breeding lines.   
 
Metamorphix Canada Inc. (Saskatoon) uses biotechnology to develop improved livestock 
production and health.   
 
Microbio Rhizogen Corp. (Saskatoon) is a small company dedicated to agbiotech research in 
developing legume inoculants and is also developing microbial biocontrol agents.    
 
Monsanto Canada Inc. (Saskatoon).  Is best known for Roundup Ready canola and is well 
established in western Canada and maintains lab research and farm facilities here.   
Monsanto is also a partner with Agriculture and Agri-Food Canada (AAFC), (Winnipeg) in 
developing Roundup Ready wheat varieties adapted to the western Canadian farm environment.   
Much of the basic science and enabling technologies of rDNA are developed in St Louis, Mo.   
 
Roundup Ready wheat is under development and may be registered in 2003 or 2004, although 
there is considerable opposition in the wheat trade industry due to anxieties from overseas 
customers. 
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Norvigor Tubers Ltd. (Saskatoon) uses biotechnology to micropropagate disease free superior 
potato tubers.    
 
Performance Plants (Saskatoon).  Branch of a Canadian (Kingston, Ont) biotech company holding 
proprietary positions on plant growth and productivity enhancing technologies.  The local office 
concentrates on rDNA with canola, introducing stress tolerance and greater oil production.   
 
Philom Bios (Saskatoon). One of the oldest biotech firms in Innovation Place, Philom Bios uses 
biotechnology to produce microbial inoculants for enhanced crop productivity.   
 
Pioneer Hi-Bred (Saskatoon).  Known primarily as a leading company in corn hybrid technology 
and genetics, this US firm, now owned by DuPont, seeks novel crop traits using rDNA.  Corn is 
the crop of primary interest, but work is also conducted on canola. 
 
Prairie Plant Systems Inc. (PPS; Saskatoon).  PPS uses biotechnology to micropropagate those 
plant species difficult to propagate using conventional technologies, especially native plants such 
as Saskatoon berries.  PPS also has access to the near-unique underground growth chambers, 
offering high security plant growth capacity.    
 
Sask Canola Development Commission (Saskatoon) operates, using producer supported check-off 
funds, to promote the use of canola.  As such, part of the mandate includes supporting research, 
including genetic modification of canola.  However, no GM research is conducted ‘in house’.   
 
Sask Nutraceutical Network (SNN; Saskatoon).  The SNN supports the development of a 
nutraceutical and functional food industry in Saskatchewan.   The membership includes industry, 
government, academic and other agencies.  They do not conduct GM research specifically.   
 
Saskatchewan Pulse Growers (SPG; Saskatoon) supports R&D in pulses through a producer 
supported check-off system.   This active group has been instrumental in the successful 
establishment of the pulse industry in western Canada.  The SPG is involved in all aspects of 
pulse promotion, including breeding.   
 
Saskatchewan Research Council (Saskatoon) maintains several lab facilities and programs 
serving the broader industry.  They offer various expertise in genetic analyses, including 
molecular genetic (DNA) testing.  They do not develop GMOs themselves, but rather provide 
contract services for others.   
 
Saskatchewan Wheat Pool (Ag R&D; Saskatoon).  The Wheat Pool (along with its Manitoba and 
Alberta partners) maintains an active research program in several areas of biotechnology, 
including crop breeding.    
 
Sunwest Food Laboratory Ltd. (Saskatoon) is a private independent lab offering analytical 
services for grain, oilseeds and other foods.  They are not active in GM research or development, 
but do testing, on a contract basis, for others.   
 
Svalof Weibull Ltd. (Saskatoon) is another multinational breeding and seed company, involved 
with canola, peas, oats rye, barley forages and potatoes.  The Saskatoon office conducts breeding 
trials and administers variety registration and Plant Breeders Rights protection, but is not directly 
involved in GMO breeding beyond testing.   
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Taiga BioActives Inc. (Saskatoon) is a small private company focussed on nutraceutical and 
‘natural products’.   Their four products in development include a herpes remedy, an enriched oat 
bran, an anti-bacterial ointment and a pet appetite suppressant.   
 
VIDO (Saskatoon), the Veterinary Infectious Disease Organization at the University of 
Saskatchewan is heavily involved in biotechnology, including GM research and development, 
focussed on bacterial and viral diseases of cattle poultry and swine.  They are best known for their 
leading and proprietary work on vaccine development.    
 
Western Grains Research Foundation (WGRF; Saskatoon).  The WGRF was founded in 1981 to 
administer agricultural research funds from an obsolete farmer support program.  They have 
provided funds over the years to a number of biotech, including genetic modification, programs 
as well as more traditional agricultural research programs.  The farmer-oriented board gives 
priority to heavily applied research and development proposals.  The WGRF also administers the 
Wheat and Barley Check-off, distributing about $4 million each year to breeding establishments 
across western Canada.   
 
SemBioSys (University of Calgary) Pharmaceuticals (e.g. hirudin) from GM plants. 
 
2.  State of GM food produced in Canada   
 
A) Regulatory issues 

 
The major regulatory agency in Canada responsible for genetically modified (GM) food 

is the Canadian Food Inspection Agency (CFIA).  It regulates new plants (the main source for 

new foods) under different statutes, depending on the nature of the product and its intended use.   

Most GM plants are regulated under more than one Act; the primary ones are the Seeds Act, the 

Feeds Act, and the Food and Drugs Act.   

Unlike regulatory bodies in other countries, CFIA and Health Canada regulate new plants 

based on their characteristics, not the breeding methods used to derive them.  This “product, not 

process” approach, considered revolutionary by some, is supported by scientists and, increasingly, 

regulators around the world.  The concept states that hazard, if any, is presented by the physical 

and chemical composition of the object under review, and not by the method used to breed the 

object.   

Because of this criterion, certain non-GM products expressing characteristics new to the 

species, like imidazolinone tolerant canola, (Smart Canola™) was regulated here, but it is not so 

regulated in most of the rest of the world.  By the same token, there may be some genetically 

modified products escaping PNT (plants with novel traits) regulatory oversight if they do not 
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exhibit a novel property.  It is not clear if a non-novel GM plant would invoke the scrutiny of 

Environment Canada under CEPA (Canadian Environmental Protection Act), as that statute is 

designed to capture any new products not regulated under other legislation.  In any case, there is 

no evidence for such exempted products currently on the market in Canada.    

Regulated plants, those exhibiting characteristics not normally present in the plant species, 

may require assessment for: 

� Authorization for unconfined release into the environment.  This authorization, regulated 
under the Seeds Act, allows unrestricted environmental release, usually for cultivation of the 
PNT.   PNTs grown exclusively under confined conditions, such as in a greenhouse or growth 
chamber do not require this authorization.   

 
� Authorization for use as livestock feed.  PNTs or their derived material cannot be fed to 

animals until authorized; regulated under authority of the Feeds Act. 
 
� Variety registration.  Most field crops in Canada, including wheat, canola, flax etc.  require 

variety registration before seed can be sold.  This is a requirement for all such designated 
crops, including PNTs and conventional cultivars.  Variety registration is regulated under the 
Seeds Act.  Some important crop species, e.g.  corn, tomato, are not subject to variety 
registration requirements.  PNTs of these species must still meet the other regulatory criteria 
prior to commercialization.   

 
� Food safety approval.  PNTs (or derived components) intended for food use must be 

authorized by Health Canada, applying Novel Food regulations under the Food and Drugs 
Act. 

 
B) Approved GM food plants 
 
Note: The 45 approved PNTs include various products imported, but not grown in Canada, such 
as various GM cotton varieties grown in the US, but requiring Health Canada approval for 
importation and consumption of cottonseed oil.   
 
Canola.  The most common and widespread PNT crop in western Canada is canola.  The first 
PNT canola was approved in 1996 and in only four years climbed to occupy 70% of canola in 
western Canada.  To date, CFIA and Health Canada have approved twelve PNT canola varieties.  
These include: three glyphosate tolerant lines from Monsanto plus one quality modified (high 
laurate content); six from Aventis, including five with glufosinate tolerance, two of which also 
have male sterility, and one with bromoxynil tolerance; two from Pioneer, one with 
imidazolinone tolerance and one quality modified (high oleic acid, reduced linolenic acid).  Not 
all of these canola cultivars have completed all approvals.   
 
Flax.  In addition to canola, a GM flax was registered and approved as a PNT (allowing 
environmental release in Canada), for feed use (by CFIA) and as a human food (Health Canada).  
However, this flax has not been released commercially due to concerns stated by European buyers 
of Canadian flax.   
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Other GM crops approved for cultivation but not grown in western Canada include various potato 
varieties, corn and soybeans.   
 
Corn/maize.  PNT corn is grown mainly in eastern Canada, so is not a great concern to the West.  
However, fourteen corn cultivars have been approved for human consumption, thirteen of which 
were also approved for environmental release and as animal feed (the applicant withdrew the 
fourteenth).  A wide range of companies is represented in corn approvals, including Monsanto, 
Aventis, Novartis, DeKalb, Northrup-King, Pioneer and BASF.  The majority carried novel 
herbicide tolerance, including tolerance to glyphosate, imidazolinone, glufosinate, or sethoxydim.  
European corn borer resistance is present in six lines, in five cases combined with either 
glufosinate or glyphosate tolerance.  One corn line combined male sterility with glufosinate 
tolerance.   
 
Cotton.  Four cottonseed lines were evaluated for animal feed and human food use (cotton, of 
course, is not grown in Canada so environmental release is irrelevant).  Cottonseed oil is used in 
some prepared foods, and the meal may be used in animal feed.  Monsanto owns all four lines, 
one carries a Bt gene conferring resistance to lepidopteran insects, another carries glyphosate 
tolerance, the third bromoxynil tolerance and the final one carries both bromoxynil tolerance and 
the Bt insect resistance.  Interestingly, this fourth cotton line was approved for human 
consumption, but the application for use as animal feed was withdrawn.   
 
Potato.   Five PNT potatoes, all from Monsanto, have been fully authorized for cultivation, feed 
and food use in Canada.  All carry resistance to Colorado Potato Beetle, with three carrying 
resistance to viral disease (either Potato Y virus or Potato leafroll virus).  One PNT potato 
combines the insect resistance and leafroll virus resistance with glyphosate tolerance, although 
the herbicide tolerance was not registered for use in the crop (it was used as a marker trait in the 
early stages of breeding).   Growers welcomed the PNT potatoes as they overcame major 
production problems (insects and diseases).  However, public concern led the largest commercial 
processor, McCain’s, to a decision to cease purchasing the genetically modified potatoes.  
McCain’s was careful to state in their announcement that they had no concern with the safety of 
the potatoes, but they were complying with what they perceived as the wishes of the consumer.  
McCain’s had substantial inventory at the time of the announced moratorium, but the disposition 
of that inventory is unknown.  Growers dependent on McCain’s, however, were stuck with 
unmarketable PNT potatoes.  Some PNT potatoes were in demand and sold for domestic kitchen 
gardens, e.g. by Early’s Seed and Feed in Saskatoon.  Unfortunately, the kitchen garden niche, 
although successful, was too small to maintain the program and was curtailed.  Monsanto is no 
longer selling PNT potatoes in Canada.  Growers, whether professional or amateur, will have a 
hard time finding PNT potatoes anymore, although substantial inventory of PNT seed potatoes 
does remain and so a limited quantity is undoubtedly circulating in secondary markets.   Before 
the McCain decision, some growers in Northeastern Saskatchewan were provided with PNT 
potatoes in lieu of inventory of otherwise equivalent conventional varieties, but not told of the 
substitution until after the crop had been grown.   PNT potatoes is one of the best examples of a 
clearly superior product failing in the marketplace for inappropriate reasons.   
 
Soybeans.  Two soybeans have been approved in Canada, one from Monsanto (with glyphosate 
tolerance) and one from Aventis (with glufosinate tolerance).  A third PNT soybean, from 
Optimum Quality Grains LLC, offers high oleic acid, a superior and specialized oil profile, is 
currently under review for food use.  The high oleic acid lines were originally developed by 
DuPont in the USA and were approved by USDA and FDA in early 1997.  This was among the 
first true ‘quality improved’ (output or value oriented, as opposed to the input trait oriented) 
PNTs.   
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Squash.  Two PNT virus resistant squash, both from Seminis Vegetable, Inc., were approved by 
Health Canada for human consumption.  The squash are not intended for cultivation in Canada, 
nor for use in animal feed, so they were not subject to CFIA scrutiny as PNTs.  Instead, the 
squash will be grown in the US and imported to Canada for food use.   
 
Tomato.  Three PNT tomatoes were approved for human food by Health Canada.  Like the 
squash, these tomatoes are intended for cultivation in the US and imported to Canada for food 
use.  As such, they did not require regulatory scrutiny by CFIA.  Interestingly, one of the 
approved tomatoes is the famous “Flavr-Savr” delayed ripening tomato, the first GM food plant 
approved and on the market in the US.  It is no longer on the market, and was never brought to 
market here, in spite of Health Canada’s approval.   
 
Wheat.  The only PNT approved in Canada is an imidazolinone tolerant line developed by 
Cyanamid Crop Protection and Saskatchewan Wheat Pool.  This PNT wheat has approval from 
Health Canada for human consumption, and CFIA approval for environmental release and animal 
feed use.  However, wheat cultivars are stringently regulated under the Seeds Act in Canada and 
require variety registration prior to commercial release.  This non-GM PNT wheat has not yet 
received variety registration and so cannot be commercially grown.   
 
Another well known PNT wheat, the glyphosate tolerant (Roundup Ready™) line, is under 
development from Monsanto, but so far has received no regulatory approvals from either CFIA or 
Health Canada.  Similar glyphosate tolerant wheat lines are also being developed in the USA.   
 
3.  Future developments 
 

Western Canadian farmers and consumers will be able to consider a range of new PNT 

products in the coming years.  In addition to canola, PNT versions of flax, potatoes, wheat and 

barley will be available for large scale production.  Horticultural species and niche market crops 

will be genetically modified and available for smaller acreage.  Some very high value products, 

e.g. some rare pharmaceutical chemicals, might be grown entirely in enclosed facilities.  What 

follows is a discussion of the likely major PNT crops and their most imminent features. 

Canola will continue to be the main commodity modified using GM technology and 

grown by farmers here.  In addition to herbicide tolerance, future PNT canola cultivars will offer 

(on the input side) insect and disease resistance, as well as improved environmental stress (e.g. 

cold, drought) tolerance.  On the output or value added side, PNT canola with improved oil 

profiles and other nutritional enhancements will become available.  Canola (or, more likely, 

rapeseed) is likely also to be modified to provide industrial oils, biodiesel fuel, biodegradable 

plastics and other non-edible products.   
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However, in spite of popular publicity, canola is not likely to be modified to produce 

pharmaceutical chemicals such as hirudin.  Instead, pharmaceuticals will probably be the domain 

of GM flax, for a number of compelling reasons.  The major reason is that flax is highly self 

pollinating, unlike canola, which distributes its pollen widely on the wind.  Other plant species, 

such as safflower, might also be modified for pharmaceutical production, as it also has a number 

of attractive features.  Canola pollen (which carries a complete set of genes, including inserted 

ones) can hybridize with a number of closely related species, including both food and weedy 

species, so it is more likely to disperse genetic material than most plant species.  Also, flax seeds 

remain tightly held within the capsule, but the canola silique shatters easily, distributing the 

seeds.  Through these mechanisms, the potential for gene escape is much higher with canola than 

with flax.  As well, when a seed admixture occurs (and it will, sooner or later) the hazard with a 

pharmaceutical canola puts human consumers at risk, because the pharmaceutical chemical might 

end up in the food chain.  However, the vast majority of flax ends up as an industrial drying oil in 

paints and varnishes; an admixture of paint with some pharmaceutical chemical in flaxseed is less 

likely to cause damage.   The technical issues (e.g. the genetic transformation process) are similar 

for both flax and canola, as are the agronomic ones (e.g. oil yield per hectare are comparable).  

With the crucial health and environmental safety advantages going to flax, it is the obvious 

species for genetic modification for production of high value chemicals. 

Flax is also being modified for improvements in oil quantity (input) and profile (quality), 

and also to overcome environmental stresses such as cold and drought.  But new cultivars of GM 

flax are less likely to be commercialized here because of the European reluctance to accept GM 

commodities, and the importance of Europe as a flaxseed customer.  Already, the European 

position has split the flax community in western Canada, as some farmers are anxious to benefit 

from the new cultivars, while others demand a complete cessation of GM flax research and 

development in deference to ‘serving the demands of our customers’.   
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PNT potatoes will also return in the future to western Canada.  Like canola, input traits 

like insect and disease resistance will continue.  Current PNT potatoes have resistance to viral 

diseases, but so far none have been modified to overcome important fungal diseases.  PEI potato 

growers suffered this past year because the appearance of fungal wart disease in one corner of one 

field led to the shutdown of the US border.  Without the huge US market, the PEI potato industry 

is devastated.  Under development are potatoes with resistance to fungal diseases.  Researchers at 

the University of Victoria created and are currently testing PNT potatoes with fungal disease 

resistance, as are several institutions in the USA.  If these genes are successful at protecting 

against the potato wart, PEI growers could regain stable access to the crucial US market.  Other 

input traits, such as environmental stress tolerance, will be added as well.  Currently under field 

trial in Saskatchewan are PNT potatoes carrying stress response and protection genes.   

Output traits will become more important.  Improved quality starch is being developed by 

several institutions, including Monsanto.  At least one objective is a starch designed to absorb less 

oil during frying.  All of these PNT potatoes, no matter how improved they may be, whether 

designed to attract producers, consumers, or both, will need market acceptance in order to have 

any impact on the livelihood of western Canadian farmers. 

PNT wheat, the first true GM wheat (Roundup Ready™ from Monsanto), is still under 

field trial development.  Monsanto has pledged not to release the wheat commercially until 

market concerns are addressed.  The wheat breeding community is skeptical of this product, not 

only because of the potential marketplace jeopardy, but also because the product does not appear 

to offer substantial benefit to either producers or consumers.  Consumers generally perceive no 

benefit from any herbicide tolerant crop (they have to be reminded that growing most HT crops 

results in less chemical load on the environment).  And wheat farmers already have choices for 

weed control in wheat.  However, the release of a Roundup Ready™ wheat could cause rotational 

or other problems with volunteer Roundup Ready™ canola.   
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Even if the Roundup Ready™ wheat does not come to commercial fruition, other PNT 

wheat cultivars are under development.  Again, they fall into input and output oriented modified 

traits.  The value added output traits, such as specialty protein or modified starch, are probably the 

most important in wheat, because of the agronomically well-serviced and generally low value of 

the primary commodity.   

GM wheat may be accepted in certain markets without necessarily jeopardizing other 

markets if an effective segregation system can be established.  A mechanism to segregate 

different types of wheat is already under discussion in the wheat community.  Such a system, 

although not motivated by the prospect of GM wheat, could be adapted to facilitate GM wheat 

segregation.  Currently, western Canadian farmers grow ten different types of (non-GM) wheat on 

30 million acres and we export to 120 countries (SSGA Newsletter, March, 2001).  The different 

types of wheat are designed and destined for different markets and uses, and in many cases are 

not visually distinguishable.  Segregated production is therefore necessary to keep these different 

types of wheat apart and properly documented in order to export the right types to the right 

customers.  Presumably, the same segregated system can be applied to GM wheat cultivars when 

they become available.   

Barley has been genetically modified and has been used in field trials, but no GM barley 

cultivars are yet on the market anywhere.  The first ones will likely carry improved feed (e.g.  

phytase) or malting (glucanase) characteristics.  Many of the technical obstacles faced by wheat 

scientists are also faced by barley researchers.  The NRC’s Plant Biotechnology Institute in 

Saskatoon is a major research establishment for transformation technology in cereals, as is the 

AAFC research station in Winnipeg.   

Pulses have been a major addition to western Canadian agriculture in the last 20 years.  

The pulse growers are very active and involved in the research direction of pulse development  

and breeding, and cognizant both of problems of farmers and capabilities of new technologies.  

Most of the biotech research is conducted at the PBI (peas, under the direction of Dr. John 
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Mahon) and the Crop Development Centre, University of Saskatchewan (lentil, under Dr. Alan 

McHughen).   Pulses are notoriously recalcitrant to respond to biotechnological manipulations, but both 

groups have produced prototype (non-commercial) GM versions of peas and lentils, respectively.   

As relative newcomers to the western Canadian environment, peas and lentils are not naturally 

well adapted to cultivation here, but conventional breeding efforts, especially those of Dr. Al Slinkard 

(now retired), have yielded dramatic improvements in cultivars for western Canada.  However, many 

agronomic problems remain.  Chief among these are fungal diseases and weed control.  Current 

biotechnology has the potential to at least partially overcome these problems, especially weed control, by 

the insertion of genes conveying herbicide tolerance and disease resistance.  Unlike the other crop 

species discussed, the technology for inserting genes is the main obstacle with pulses.  As the technology 

improves, among the first agronomically useful genes inserted will be those conferring herbicide 

tolerance (to provide better weed control) and fungal disease resistance.   

III.  ORGANIZED INTEREST GROUPS AND THE DEBATE OVER GM FOODS  
by Cristine de Clercy 
 
1.  Introduction 
 

Recent growth in genetic engineering technology has not coincided with a corresponding 

expansion of public understanding.  In fact, overall public awareness in North America concerning the 

basic science supporting genetic modification has changed relatively little over the last decade.  In 

Canada, most consumers remain unaware of (or are simply indifferent to) the presence of GM food on 

their dinner table.  A small portion of consumers protest the presence of GM products in the 

marketplace.  At the same time, very few consumers actively demand access to GM food.  In this 

situation, governments cannot look to the public for clear guidance on how to approach the regulation 

of GM technology and its products.  As well scientific innovation proceeds here with great speed, and 

governmental regulatory regimes significantly lag behind the technology frontier. Governments at 

many levels are grappling with the complex policy conundrums, and political implications flowing 

from the movement of GM products into the marketplace. 
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Creating public policies around GM science is a large regulatory challenge that is exacerbated 

by the activities of several key interest groups. Usually, when probing how interest groups compete 

for dominance in a particular policy area, it is overly simplistic to divide the groups into two factions.   

However, in the case of interest group competition over GM food policy in Canada, the salient groups 

have, indeed, moved into opposing camps.   Most groups have forsaken the adoption of moderate or 

uncommitted positions on this issue.   As a result, and in the discussion below about how these groups 

lobby and struggle for influence, it is not an analytic oversimplification to refer to the main parties 

simply as pro-GM food and anti-GM food interest groups.    

Groups that are active in this issue area articulate many rationales and criticisms.  For 

example, some opposition groups express concern over potentially negative environmental effects. 

Other critiques employ a political economy perspective, and charge that multinational corporations 

(MNCs), governments and scientists are in collusion to disseminate unsafe substances for the purpose 

of commercial gain.  Here “GM crops are [put] in the same category as oestrogen-mimicking 

compounds and pesticide residues.  They are seen as an invisible force that will kill us all in our sleep 

or turn us all into mutants” (Ottawa Hill Times, 2000).   In this protest vernacular it is fairly common 

that groups opposed to biotech research in general focus specifically on genetically modified food.  

Often these group members use related words interchangeably, so “biotech,”  “GM food,” and 

“GMOs” are used as synonyms for each other despite their different scientific meanings.  Actors 

opposed to the broad field of biotechnological research discuss GM food specifically and publicly 

often because this subject is politically charged and therefore likely to capture media attention.  

While the opponents of GM food have been vocal and relatively successful in their public 

lobbying efforts, pro-GM food supporters have experienced much frustration.  In part this may be 

because many advocates are academics located at universities and within government labs who 

readily accept the scientific merits of GM.  They are unused to encountering resolute opposition 

to scientific perspectives on the benefits of biotechnology.  In other cases, proponents of GM 

technology clearly suspect that critics’ motivations lie in serving their group’s welfare rather than 
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society’s welfare.  These proponents charge that opposition groups are motivated by “rent 

seeking” goals rather than larger moral  of social goals.  Some GM advocates react to organized 

protest by suggesting that opposition interest groups possess irrational motives.  For example, 

BioTec Canada ran a supplement in the Hill Times (a local paper read by Ottawa politicians and 

decision-makers) that reviewed the benefits of biotech research.  In a section entitled  “Protesters 

Have Their Own Agendas,” the article berated the fact that “biotechnology, particularly in its 

agri-food applications, is being slammed by groups whose agendas are influenced almost entirely 

by emotion to the exclusion of science” (Ottawa Hill Times, 2000). 

To examine the organization of interest groups around the GM food issue in western Canada, 

below we survey the existing constellation of key interest groups.   Four questions guide this part of 

the analysis: 

1. Which groups are the most active ones in this policy area? 
 

2. In what ways are these groups similar (and dissimilar) in composition and strategy? 
 

3. Which of these groups are the key ones, or will likely emerge as the most influential ones, 
where influence is defined as the ability to affect public opinion? 

 
4. Is there any potential to broker among the groups to create a stable “middle ground” 

where bitterly opposed interests may be reconciled?  
 
2.  Key assumptions in the research approach 
 

A cursory glance at the list of organizations that appear to be active in the GM food 

policy area suggests that these groups are quite different from each other.  For example, some key 

groups are the Royal Society of Canada, Greenpeace Canada, the Consumers’ Association of 

Canada, the Council for Biotechnology Information (US & Canada), Northwest Rage (a Seattle-

based group), Totnes Genetics Group (U.K.) and Genetic Resources Action International 

(GRAIN is based in Spain, Uruguay and the Philippines).  These groups have different resource 

endowments, sources of membership support and public agenda-setting goals.  Some of them 

embrace a critical, anti-establishment identity and some are venerable social institutions.  While 

they share an interest in this policy issue, they do not necessarily share geographic proximity.  
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Some of these groups have few, if any, Canadians among their membership while others are 

comprised only of Canadian members. The membership of some groups comprises leading 

biotech firms, while others consist of networks of activists. 

As well, there are many governments with an interest in GM food policy.  Important 

governmental actors are not confined to a single department, but are located in many different 

bodies, departments and agencies.  At the local, regional, national and international levels, we 

find a variety of central actors, such as: Agriculture and Agri-Food Canada; Health Canada; 

Saskatchewan’s Department of Agriculture and Food; Alberta’s Safe Food Assurance System; the 

United States Food and Drug Administration (USDA); and regulatory, environmental and trade 

bodies associated with the European Union (EU).  Obviously, these bodies do not share a single 

approach or perspective.  Within a single domestic government department, one may find easily 

that internal bureaus espouse contradictory policy positions.  

These examples suggest that in the private sector, the interest group community and 

governmental sphere, it is difficult to group actors definitively according to a set of basic  

characteristics.  It is incorrect, for example, to suggest that all interest groups oppose GM food 

research while all governments support it. Such heterogeneity presents an analytical difficulty: 

how may we group the actors on a common basis when interests are so divergent? We resolve this 

problem through adapting the work of Arthur Wassenberg, who distinguishes three possible 

levels of interest group activity.  The first is the “micro” level including localized, very 

specialized and limited activities, such as the advocacy of a single person or a raid on a single 

experimental farm.  The “macro” level encompasses activities concerning the basic organizing 

principles of the political system, society-wide phenomena such as the economy and economic 

performance, and supra-national co-ordination.  The third level – the “sectoral” or “meso” level 

lies somewhere between these two extremes and concerns activities in particular sectors or 

regions of the economy, the behavior of one part of the labour movement or one area of a state 

(Wassenberg, 1982). 
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This perspective is used partly because it supplies a basis upon which to group the 

respective actors for further analysis.  Also, it is a useful starting point mainly because it does not 

focus on the nation-state directly (the state is a common orientation for most political analyses).  

Given the obvious fragmentation of interests among the disparate groups under study, we find it 

unhelpful to focus on the Canadian state as a single actor with homogenous interests concerning 

GM food. It is not useful to assume that interest groups active in the GM food context necessarily 

are limited to (or delineated by) the formal political parameters of national territorial sovereignty.   

Considering activity in these three levels also may help us to understand on what terms any 

possible accommodation between the two groups may be secured.  In Wassenberg’s view, the 

sectoral level “is often the site for productive negotiations between state agencies and societal 

actors while symbolic posturing takes place at the macro level and more bitter class conflict 

occurs at the micro level” (Coleman and Skogstad, 1989). 

In the next section we briefly survey or “map” the constellation of groups active in this 

policy area to try to identify how groups locate themselves on the GM food issue.  For this study, 

the “center” point of our constellation is defined as the policy debate about the merits of GM food 

occurring among and within groups located primarily in the province of Saskatchewan but also 

within Canada and beyond its borders.  This effort to locate the policy position of each group in 

relation to the subject, and identify each group’s age, agenda and resources, helps to explore how 

each group approaches the GM food issue.  
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3.  The interest group constellation 
 
A) Data and methodology 

 
In the winter and early spring of 2001, information about key interest groups was 

collected, mainly through searching the Web, newspaper and magazine articles, and extant 

interest group data collections.  Some useful information was collected through correspondence 

with activists and firm representatives. Appendix A lists the groups under consideration here.  For 

the purposes of this study an interest group is defined as: (1) a non-governmental body that has 

taken a public position with respect to GM foods; (2) one that has sought to influence the 

perception of government, business or the public about GM foods; or (3) a group that clearly has 

an obvious organizational interest in the results of the debate over GM foods.1  In fact there are 

far more organizations active in this area than discussed here.  The ones selected for analysis are 

those whose activities or overt organizational mandate was considered to be salient to the central 

issue point in the constellation of active groups (GM/biotech in Saskatchewan and western 

Canada).   

In the review below, the groups are analysed in terms of three classification methods.   

First we segregate them according to a basic structural typology.   We recognize four types:  

(1) Anomic  (2) Associational  
(3) Institutional   (4) Non-Associational (Latent).    

 
Second, we classify the groups according to their stated GM food policy position at the time of 

writing.   Here we use a six-part scale:  

1=Anti-GM 
2=Critical (mildly anti) 
3=Cautious- (mildly pro) 
4=Pro-GM 
5=Neutral 
6=Unknown.   
 

                                                 
1  Note of course that a single company is not considered here to constitute an interest group, but a group of people 
representing companies in association with one another concerning a particular public policy issue does fit within our 
definition of a constituted interest group. 
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As part of this discussion we probe briefly what sorts of rents some of these groups may seek and 

what sort of vested interests might motivate particular groups to advocate specific approaches.   

Third, we briefly discuss some of the anti-GM groups according to their current influence (and 

potential for influence) on public perceptions within Saskatchewan and Canada.  This section 

concludes with some propositions about why the community of groups interested in GM food 

policy has become so polarized. We speculate about what sort of conditions might exacerbate 

rivalry or, conversely, minimize the extant antipathy. 

B) Interest groups according to structure 
 

Table 1 summarizes the groups under study, classified according to the structural 

typology noted above, and ranked within each of the domains by age from newest to oldest.  It is 

worth noting that the last category, labeled “Non-Associational” refers to intangible latent 

identities.  These latter identities are not arranged in any specific order. 

Anomic Groups 

By definition, anomic groups are single-issue groups that form in reaction to the 

popularization of policy issues.  Lacking a formal organizational structure or long term member 

commitment, they usually disappear shortly after the policy issue that precipitated their formation 

fades from the public agenda.  Lacking the resources of more established interest groups, anomic 

groups usually rely on the mass media for generating publicity and attracting adherents.  Some 

groups elect to pursue controversial but high profile lobbying strategies, such as picketing grocery 

stores or staging “sit-ins” at legislatures. While anomic groups rarely substantively influence 

policymaking, studying them can help to identify what sorts of citizens (e.g. seniors, 

environmentalists, young underemployed workers, local community development activists) are 

active on specific policy issues.  As well, comparing these groups with their more established 

counterparts can aid in illuminating whether the interest group “establishment” is responding to 

anomic activism on extant policy debates.   
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Many of the anomic groups that have formed around the GM food issue are supported by 

people belonging to groups that are (or have been) active in other current policy areas, such as the 

globalization issue.  Northwest Rage, for example, has clear institutional affiliations with groups 

that formed around the WTO and Seattle protest events.  For these groups, the GM foods issue 

seems to be largely an extension of their past anti-establishment campaigns.  In contrast, other 

groups, such as Biotech Action Montreal, are single-issue organizations on a mission to inform 

and educate the public regarding the risks associated with GMOs.  A few groups, such as 

Agbioworld, are pro-GM.  Although some other anomic groups are not considered here, it is clear 

that so far, activity on the GM food issue mainly has not originated in these single-issue groups.  

Rather, the bulk of interest group activity on GM food issues originates in associational groups. 

However, the relative paucity of anomic groups should be treated with some caution.  

First, owing to their unstable organizational and resource bases, in actual number these groups 

may be larger than we realize.  Anomic groups that do not publicize their efforts will, of course, 

not appear in the sources from which we culled group information.  Also, the number of active 

anomic groups may change over the next few years.  As existing informal GM food issue 

associations solidify into organized associations, as the struggle for agenda control between 

critics and advocates continues to gain media attention, and as protest actions à la Seattle and 

Quebec City help to forge network linkages among concerned but isolated individuals, anomic 

groups possibly may well become the most common group type.  

Table 1: Interest Groups Categorized According to Structure and Age 
Anomic 
(issue-driven) 

Associational 
(sectoral/industry) 

Institutional 
(links to govt’s) 

  Non-Associational 
(latent identities) 

Biotech Action Montreal 
(BAM)  
(2 years) 

Council for 
Biotechnology 
Information (1 year) 

Cndn.  Biotechnology  
Advisory Committee 
(1.5 years) 

“Dependent 
Consumers” 

NW Rage (2 years) 
 

Fed.  Nationale des 
Associations de 
Consummateurs 
(5 years) 

BioTec Canada  
(5 years) 
 

“Anti-MNC” 
 

NW Bioengineering 
Action Coalition (date 
unknown; about 2 years) 

Saskatchewan Eco-
Network (unknown—at 
least 3 years) 

Ag-West Biotech (12 
years) 

“Anti-American” 
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Centre for Food Safety (4 
years) 

Certified Organic 
Association of B.C. (8 
years) 

Rural Advancement 
Foundation International 
(Canada) (16 years) 

“Pro-American” 

BC Biotechnology Circle 
(6 years) 

Biotech Industry 
Organization  (8 years) 

Royal Society of Canada 
(119 years) 

“NAFTA Citizen” 

Agbioworld/ Agbioview 
(6 years) 

Council of Canadians 
(16 years) 

 “Canadian  
Nationalist” 

 Council for Responsible 
Genetics (18 years) 

 “Provincial 
Chauvinist” 

 Canadian Environmental 
Network (24 years) 

“Youth Movement/ 
Generation X andY” 

 
 

Friends of the Earth  
Canada (23 years) 

 

“Postmodernist” 

 Cndn.  Institute for 
Environmental Policy & 
Law (31) 

 “Urban Consumer” 

Anomic 
(issue-driven) 

Associational 
(sectoral/industry) 

Institutional 
(links to gov’ts) 

  Non-Associational 
(latent identities) 

 Green Peace Canada (30 
years) 

 “Exploited 
Agricultural 
Producer” 

 Sierra Club of Canada 
(32 years) 

 “Pro Scientific 
Advance”  

 World Wildlife Fund (34 
years) 

 “Anti-Third World 
Poverty” 

 Consumers International 
(41 years) 

  

 Nature Saskatchewan  
(52 years) 

  

 Consumers Assoc.  of 
Canada (54 years) 

  
 

 
Associational Groups 

Associational groups by definition address a broader range of public policy issues and are 

more organized and stable than anomic groups.  This is clear when we consider the average age 

of the groups in this category, which is about twenty-six years (the average age of the anomic 

groups is 3.7 years).  There are some obvious differences among the members of this category.  

The youngest members largely are business networks located within the biotech/GM food sectors, 

such as the Council for Biotechnology Information.  So, biotech/GM groups are one type.   A 

second sort of associational group found in this category is the eco-environmental type.  Most 

eco-environmental groups originated in the environmental movement of the 1970s, although 

some were formed in the late 1980s.  It is important to note that more than fifty percent of groups 
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active on the biotech/GM issue are environmental networks or groups affiliated with such 

networks.  Many organizations such as Greenpeace and the Saskatchewan Environmental 

Network were active in multiple policy areas such as the export of fresh water and the Kyoto 

Accord debate.    

A third group comprises consumer associations.  Canadian versions of these associations 

are made up of loosely knit networks of local committee chapters, and they are among the oldest 

groups surveyed here; the Consumers Association of Canada has existed for fifty-four years.   

They are not issue-specific; rather they serve as “watchdogs” for their members concerning a 

variety of public policy areas.  In this capacity they are concerned to communicate reliable 

information, rather than biased or politically strategic information.  It is worth noting that despite 

their associational form, individual member groups enjoy much autonomy.  This autonomy, as 

well as the age of the association as well as concern with credibility, seems to influence the policy 

stance of consumer groups policy stance on GM foods: unlike the eco-environmental groups or 

the biotech sector groups, to date the consumers associations largely have eschewed taking a clear 

or co-ordinated position on GM foods.   

Institutional Groups 

While these groups may have many of the same characteristics as associational groups, 

they are distinct because of their durable ties to government (Atkinson and Coleman, 1989).  By 

“durable ties” we mean any relationships that are iterated (not single episodes) and expressed 

through concrete means such as financial support, informational exchange, personnel linkages, 

working agreements, or informal means for policy co-ordination and exchanging information. In 

general these ties may be one of three types.  First, government may specifically create a link to a 

group though a formal partnership.  The most reciprocal type of institutional arrangement, Type 1 

links, usually exist where sectoral associations seek strong government support while government 

seeks more control and information.  Second, ties with government may be established through 

the creation of advisory bodies or occasional forums that bring middle-level bureaucrats and 
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association-insiders together.  In Type 2 linkages, the main commodity exchanged is information; 

the main product is decision-making co-ordination among the participants.  Finally, ties to 

government may be so weak and informal as to be barely discernible.  In such Type 3 

arrangements, often the only visible and direct link between the parties occurs though resource 

disbursement: government supplies the group with technical information or monies but respects 

its decision-making and policy independence.   

Two of the youngest groups in this category clearly have Type 1 links to government:    

Biotec Canada (formed five years ago)  and the Canadian Biotechnology Advisory Committee or 

CBAC (formed eighteen months ago).  Biotec Canada is fascinating particularly because of the 

diversity of its membership (see Appendix B).  Corporations make up the bulk of the list, but 

governments and non-profit organizations may join as “Affiliate Members” for a flat rate of 

$2000.00.   In meetings of this group, members such as the Royal Bank of Canada associate with 

representatives from the Canadian Institutes of Health Research (CIHR), DuPont Canada, the 

National Research Council (NRC), the Ontario Ministry of Energy, Science and Technology and 

McGill University.   Created in the fall of 1999, CBAC “is an expert, arm's-length committee 

created under the renewed strategy to advise federal Ministers on biotechnology issues, raise 

public awareness and engage Canadians on biotechnology matters.” 2  Housed in the Industry 

Department, its twenty-one independent advisors report to key federal ministries.   

AgWest Biotech’s governmental links are somewhat less structured and so resemble 

Type 2 and Type 3 links.  Founded in 1989 as a not-for-profit corporation, it focuses mainly on 

the agbiotech industry in Saskatchewan (AgWest Biotech, 2001). The Saskatchewan Agriculture 

                                                 
2 Quote from CBAC’s webpage at http://www.cbac.gc.ca/english/FAQ.aro, retrieved April 4, 2001.    This page goes to 
state that “This independent committee will advise Ministers on the ethical, social, economic, scientific, regulatory, 
environmental and health aspects of biotechnology.  It will advise on policy direction but will not be involved in 
specific regulatory decisions.  CBAC will give Canadians an ongoing forum to voice their views and participate in an 
open and transparent dialogue on biotechnology issues, including social and ethical issues.  .  .  .  CBAC reports to the 
Biotechnology Ministerial Coordinating Committee, which oversees the Canadian Biotechnology Strategy and 
addresses issues that cut across the mandates of various federal departments and agencies.  The Minister of Industry 
coordinates the committee, which is comprised of the Ministers of Industry, Agriculture and Agri-Food, Health, 
Environment, Fisheries and Oceans, Natural Resources and International Trade.” 
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and Food department committed $1.1 million in funding to Ag West Biotech through to March 

31st, 2004, including funds for operating expenditures and discretionary projects. 

  Biotec Canada, CBAC and AgWest Biotec are distinct because their supporters are drawn 

from the biotech sector, large multinational corporations, governmental departments as well as 

from academic ranks.  A large portion of the scientists currently engaged in biotech research 

directly, or indirectly, are represented within these bodies.  For example, many people would 

consider the Royal Society (RS) of Canada to be an associational interest group because its 

members are noted scholars and it emphasizes its political neutrality.   Although this seems odd, 

in fact, the RS is an institutional group when the subject is GM food.  Although the RS website 

does not advertise this fact, the RS is a member of Biotec Canada.   Moreover, most of its 

scholars are dependent for research support from other agencies and institutions that belong to 

Biotec Canada, such as CIHR, the NRC, the Universities of Toronto and British Columbia.  It is 

fair to say that the Society’s ties to the state are Type 3. 

The final institutional group under study here is the Rural Advancement Foundation 

International (Canada), known by the acronym RAFI.  RAFI is an international non-governmental 

organization headquartered in Winnipeg.  It is dedicated to the conservation and sustainable 

improvement of agricultural biodiversity, and to the socially responsible development of 

technologies useful to rural societies.  RAFI is concerned about the loss of genetic diversity 

(especially in agriculture) and about the impact of intellectual property on agriculture and world 

food security (Rural Advancement Foundation International (Canada) 2001). RAFI has roster 

status with United Nations' Economic & Social Council (ECOSOC), consulting status with 

United Nations' Conference on Trade & Development (UNCTAD) and the UN Food & 

Agriculture Organization (FAO).   It is a member of Canadian Council for International 

Cooperation, and works jointly with a number of NGOs (mostly at the regional or international 

levels).   It is active in Canada but not particularly enmeshed with Canadian governments.  Owing 

to UN linkages, its relations are of the Type 2 variety.   
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Non-Associational Groups 

Although this section aims to survey the characteristics of organized interests, it is worth 

mentioning briefly some of the obvious unorganized or non-associational groups.   This type of 

group is also termed a “latent” group because the key identities that frame an individual’s 

membership are not yet realized or “active.”   While this subject is somewhat beyond the scope of 

this paper, given the nature of the topic we must point out that latent socio-cultural group 

identities form a large part of the social terrain upon which pro-GM and anti-GM groups are 

struggling for dominance.  Each side has devoted, and continues to devote, considerable resources 

toward winning support by means of mobilizing people who share specific attitudes, 

predispositions, values and biases. It is likely that those groups that are best able to activate some 

of these identities in support of their cause will be successful in influencing public opinion. The 

identities listed in the relevant column in Table 1 are not exhaustive by any means.   However, 

they are ones that appear currently to be common targets for interest group appeals.   

For example, it has been well documented that Canadian citizens do not evince as much 

trust with respect to large multinational corporations (MNC) as do most average Americans.   

Some interest groups that oppose GM technology might seek to activate this anti-corporate 

identity though claiming that large MNCs are pursuing the commercialization of GM food 

research solely to establish new monopolies and secure incredible profits.  If these groups manage 

to activate the “anti-MNC” identity, they may secure access to a new group of supporters who 

subscribe to the group’s GM policy position mainly on the basis of this latent identity.   There are 

many more latent group identities than those listed above in Table 1.  As well, some of these 

identities overlap each other; they are not discrete and isolated.  It is reasonable to assume, for 

example, that someone who identifies with people opposing MNC activities also might subscribe 

to the following identities: “Anti-American”; “Exploited Agricultural Producer”; and “Canadian 

Nationalist.” 
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C) Interest groups according to issue orientation 
 

In this section we seek to examine how the interest groups are arranged along a single 

dimension: GM food development.  This exercise was undertaken partly in order to establish 

whether the active interest group community was as profoundly divided as is commonly  

suggested.  To classify the groups reviewed above according to their publicly stated position (if 

any) on GM food policy, we used a six-part scale:  

1=Anti-GM   2=Critical (mildly anti) 
3=Cautious- (mildly pro)  4=Pro-GM  
5=Neutral    6=Unknown.    
 

Based upon information gathered about each specific group from websites, newspapers, 

extant research papers and organizational spokespersons, the groups under study were assigned to 

one of the six scalar categories. The information is current as of the time of writing. Within each 

specific category below, the groups were ordered alphabetically (e.g. not by importance).   A 

discussion of some of the anti-GM groups and their lobbying strategies follows. 

Position 1: Anti-GM 
� BC Biotechnology Circle 
� Biotech Action Montreal 
� Bioengineering Action Coalition 
� Certified Organic Association of B.C. 
� Council of Canadians 
� Council for Responsible Genetics 
� Greenpeace Canada 
� Natural Law Party3 
� NW Bioengineering Coalition 
� NW Rage 
� Rural Advancement Foundation 

International (Canada) 
� Sierra Club of Canada 

Position 4: Pro-GM 
� AgbioWest 
� Agbioworld/Agbioview 
� Biotech Canada  
� Biotech Industry Organization 
� Canadian Biotech Advisory Committee 
� Council for Biotechnology Information 

 

                                                 
3  As an organization formally registered as a political party, the Natural Law Party does not, by definition, constitute an 
interest group.   However, this party for all intents and purposes is behaving as an interest group on the GM foods issue.   
Although it does not appear on the grid, it will be discussed subsequently owing to its organizational strength and clear 
strategic intentions in this policy area. 
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Position 2: Critical 
� CEN Biotech Caucus (CEN itself is neutral 

- “5”) 
� Canadian Institute for Environmental 

Policy & Law 
� Centre for Food Safety 
� Consumers International 
� Friends of the Earth 
� National Farmers’ Union 
� Royal Society of Canada 
� Saskatchewan Eco-Network 

Position 5: Neutral 
� Canadian Consumers Association 
� Canadian Environmental Network ( its 

Biotech Caucus rates a “2”- Critical) 
� Fédération Nationale des Associations de 

Consummateurs 

Position 3: Cautious 
� (none) 

Position 6: Unknown 
� Guelph Food Technology Centre 
� World Wildlife Fund 

 
D) A brief discussion of key groups  
 

Through assigning groups to these, it becomes clear that relatively few of the groups 

under study here have remained neutral with respect to the debate over GM food.  The positions 

of the three consumers’ associations are particularly interesting.  All three are large, well 

established associational groups with solid membership bases and ample organizational resources.  

In view of their pro-consumer “watchdog” mandates and capacity to influence a large number of 

citizens, it is logical to expect that these groups face (or will face) much pressure from both sides 

of the debate (and at least a handful of members) to take a formal policy position on GM foods.  

As mentioned above, the Consumers International officially is critical of GM foods.  However, 

this is a body representative of about 250 members organizations located in 120 countries, 

including many Third World nations.  Judging from the bulk of material concerning GM foods 

that it publishes and displays on its homepage, much of its opposition to GM foods stems from 

the larger issue of Third World dependency on First World technology.  This organization seems 

more concerned about how biotech will exacerbate the existing economic and technological 

monopolies enjoyed by First World MNCs than by the risks of GM food consumption per se.  In 

other words, this group’s position is not understood solely in reference to a narrow concern for its 

consumer-members.  Rather, its policy position seems to simply reflect the network’s overarching 

approach to international political economy.  While the group is relatively active, its potential 
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influence over most Canadian consumers is likely rather limited: most Canadians are unaware of, 

or are insensitive to, the First World-Third World technology gap.   

In contrast, the Fédéderation Nationale des Associations de Consummateurs and the 

Canadian Consumers Association remain neutral on the issue, at least for the time being.  This is 

likely because both organizations, as associational interest groups with solid membership bases 

and long histories in Canada, have little incentive to choose a side.  Most associational groups 

serving specific citizen interests are rather conservative when new issues ascend the public 

agenda.  Consumers’ groups usually are not the first to stake out policy positions on controversial 

topics.    

As well, there are other factors that may explain the neutral position adopted by these two 

associations.  In the case of GM food, there is not consensus among the scientific community 

about its risks and benefits.  It is difficult to say definitively that GM food technology is, or is not, 

desirable. Also, most consumers are unaware of the presence of GM foods in the marketplace, 

and so most members are not yet demanding credible information on this front.   Finally, 

consumer organizations (unlike other groups) place a premium on supplying credible and reliable 

information to their members.  Research in this area is quite new, and future implications of new 

GMO technological applications often are only partially understood.  In view of the strong 

incentives to avoid disseminating fallacious or misleading information, the associations’ neutral 

position is logical.   

We expect that there may well be is a fairly high overlap between the membership of 

consumers’ associations and the membership of many groups currently opposing GM food 

technology.  It is likely that these consumer associations will soon take a less neutral position on 

the debate.  For the time being, however, their current strategy seems to be the most advantageous 

one: they are best off waiting to see whether consumers will demand GM goods; what sort of 

regulatory regimes will emerge; and what type of risk issues emerge as more GM food is 

consumed by the public.   
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E) Potential for Public Influence 

Precisely because the two consumer groups are cautious organizations dedicated to 

serving the interests of their members through disseminating credible, reliable information, they 

possess a great deal of potential influence over how the public perceives GM foods.  In contrast, 

among the groups critical or opposed to GM food, the anomic groups identified above likely will 

not have an enduring influence.  By their nature, these groups tend to begin collapsing once 

debate about a policy issue moves into the realm of general public discussion.  At this point, such 

groups might have some limited impact where they are able to supply information to concerned 

citizens without competition from other groups.  However, the fact that most of the opposition to 

GM food already has been established within several large associational groups suggests that 

these few anomic groups will follow the more organized opposition leaders. 

Several associational opposition groups have significant potential to exert influence over 

the shape of the debate around GM food.  For example, Greenpeace Canada has launched a slick, 

professional campaign about GM Foods.  Titled the “True Food” Campaign, it is targeted at 

younger, educated, upper income students and “thirtysomethings.”   The message clearly is aimed 

at activating some of the Latent Associational Identities described above, such as “postmodern 

anti –establishment protester” and “dependent, exploited consumer”, this campaign lacks subtlety 

and honesty.  The logo implies that GM foods are not “true foods”; the clenched fist is the 

universal protest sign against organized injustice, and a sign that ‘the people” shall rise up and 

overcome tyranny.  A significant part of this campaign centers around the creation of a food 

policy guide which advises readers about the GM content of foods they consume.  This likely is 

quite effective in catching people’s attention: brand name goods such as Coca-Cola and Sarah 

Lee are said to contain GMOs or GMO by-products.  Greenpeace’s organizational efforts are 

well-planned and well-executed.  Moreover, it concentrates its key resources on those societal 

sectors where it knows it is most likely to garner support. In Canada, this means focusing on 

people located in the larger cities such as Vancouver and Toronto.   Because these are also the 
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most populous areas of the country, and therefore more politically valuable to the parties 

competing for power, Greenpeace’s potential influence over citizens and governments is quite 

large. 

The Canadian Institute for Environmental Policy and Law, in contrast, has quite different 

aims and concerns.  It appears to be much more interested in ensuring that the regulatory 

framework with respect to GM foods/intellectual property rights is comprehensive and fair to 

consumers, scientists, corporations and businesses.  So, they tend to want more active 

government involvement in terms of establishing overt policy guidelines and creating appropriate 

legislation. 

To date the Council for Canadians has taken the lead in criticizing GMO research and 

development in the media.  The Council, and the Natural Law Party, seem to have the most 

presence in the media at the time of writing.  Both are disseminating quite a large volume of 

information on GM food via their websites and mailed “householder” materials.  Although the 

Council often is dismissed by members of the intelligentsia and the press, a large number of 

Canadians are drawn to it and rely on its information.  Its strident national (and nationalist) 

message brings it legitimacy in the view of a significant portion of the citizenry. It has already 

been quite influential: under leader Maude Barlow, it has become a common source for 

commentary in the media on GM food policy.   

RAFI has launched a postcard campaign to fight Basmati Patent RAFI's postcard 

campaign is the latest in a series of civil society protests of the Basmati rice patent.  Owing to the 

heightened public awareness about the controversy over patent rights in the Monsanto-Schmeiser 

trial, this is likely to be this organization’s most influential domestic action. 

F) The value of networks 

One of the most significant means by which groups critical of GM food technology  

lobby is through the Canadian Environmental Network (CEN).  Formed in 1977, the CEN 

facilitates networking among environmental and other organizations sharing its mandate (“To 
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protect the Earth and promote ecologically sound ways of life").   It claims to be officially neutral 

across all policy issues.4  However, its internal Biotechnology Caucus, and some (but not all) of 

its member organizations decidedly are anti-GM. 

An example is the Saskatchewan Eco Network (SEN).  This network comprises a large 

number of small NGO groups (see Appendix C).   Although the CEN has remained unaligned, the 

SEN organization took a clear policy stand on April 4, 2000.   At this point, the Canadian 

Biotechnology Advisory Committee was holding meetings to gather public input in Saskatoon, 

Vancouver, Toronto, Halifax and Montreal as part of its mandate to proffer advice on the regulation of 

GM foods (Canadian Biotechnology Advisory Committee, 2001).  In a “Letter to the Government of 

Canada: Ministers, CBAC Committee Members and Prime Minister,” the SEN and fifty-eight other 

NGO signatories informed the government that they were abstaining from participating in the CBAC 

consultation process because they believed it to be “inherently flawed” (Saskatchewan Eco Network, 

2001).  The SEN was the only regional environmental organization belonging to the CEN to sign the 

petition. Other signatories included Biotech Action Montreal, the Council of Canadians, Greenpeace 

Canada and the Western Sustainable Agriculture Working Group. 

The signatories charged that “CBAC’s mandate has always been to foster the growth of 

the biotechnology industry.  CBAC is housed in Industry Canada and the committee includes 

many members who have considerable connections to, or sympathy with, the biotechnology 

industry.  .  .  .  We fear that CBAC’s recommendations will supplant a much needed debate in 

the House of Commons on the issue of biotechnology.” The letter concludes by emphasizing that 

recent reports issued by the Royal Society of Canada and the Auditor General are more cautious 

about the benefits of GM foods, and reaffirms the network’s desire for a “fair and honest” public 

consultation process. In response, Peter McCann, then president of AgWest Biotech, stated that 

he was disappointed that the groups decided to boycott the CBAC meetings.   McCann suggested 

                                                 
4  The CEN website state that “ As a non-advocacy network, the CEN  does not take positions on issues rather it 
actively encourages more equitable consultation of environmental groups in the setting of government policy.” At 
http://www.cen-rce.org/. 
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that the consultation process in fact was quite inclusive and the actions of the signatories “points 

to the fact that they really don’t want a reasoned debate” (Paulson, 2001).  Apparently, McCann  

became upset when he learned about the boycott and the network’s coordinated release of their 

letter to respective local and national media outlets.5 

Beyond serving as an example of how CEN affiliate networks may act independently of 

the broader organization, this episode is interesting for several other reasons.  First, on the tactical 

side, it was beneficial for the anti-GM groups.  Through boycotting the CBAC meetings precisely 

on grounds that CBAC is a front for the biotech industry, the signatories succeeded in getting 

their message out via the media: local Saskatoon headlines read  “[CBAC] Committee ‘promo 

wing’ for biotech: environmentalist.”   In the fight for public support, such publicity is invaluable.  

Second, this boycott clearly irritated some pro-GM advocates and took aim where CBAC is most 

vulnerable.  The CBAC group was put on the defensive by the signatories’ charges, and 

responded by arguing that its consultation process was legitimate, broadly representative and 

unbiased.  

There is some evidence the protesters’ accusations were accurate.  One may well argue 

that in fact CBAC’s process is not designed for broad, democratic public consultation.  While 

ordinary citizens have some means to contribute their views, CBAC is structured mainly to co-opt 

opposition groups.6  Biotech supporters generally, and CBAC specifically, cannot claim to be 

particularly representative of the Canadian public.  This is an industry sponsored group, rather 

than an impartial tribunal or commission of inquiry. So, the SEN network’s criticisms are not 

without support of foundation. 

                                                                                                                                                  
 
5  Telephone conversation with Joanne Paulson, Star-Phoenix business editor, April 5, 2001. 
 
6  For example, although its consultation document encourages citizen participation via its questionnaire, website or toll 
free number, a call to the toll free line reached a group of young people answering the CBAC telephones who 
represented fifteen businesses (the reader will remember that CBAC ostensibly is housed in a government department).   
On two separate occasions the people who answered the toll free telephones were entirely unaware of CBAC’s public 
consultation process and unable to accept input or answer the caller’s questions about the consultation exercise or its 
companion document.  The calls, as per the CBAC published directions, were placed by the author on April 5 and 9, 
2001. 
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Another interesting product of this episode was the creation of another new protest 

network.  Several new anomic associations appeared publicly on this issue for the first time, and  

several other fringe, protest, labour and development organizations were drawn together.  Of 

course, expanding the circle of protest organizations only adds to the anti-GM groups’ claim to 

representational credibility.   Finally, this event is intriguing because it demonstrated the speed 

and influence of networked action.   Many diverse interests were knitted together for this action.  

The groups were able to co-ordinate their policy positions along common lines and produce a 

fairly lengthy and clear statement articulating this common position without sacrificing 

organizational autonomy.  While it is not possible to test this proposition at this time, given the 

speed with which this letter was crafted, produced and distributed to key media outlets, it is 

reasonable to assume that only a few people per organization were actually involved in the 

decision-making process.  Unlike governments, private sector firms and universities, networked 

NGOs can effect actions quickly.   Lacking a large, hierarchically organized bureaucracy with the 

concomitant formal processes dictating the form (and necessity) for internal checks and external 

consultations, and through allocating decision-making authority to a few key individuals while 

retaining the group’s structural independence, networked groups can act rapidly.  In other words, 

these groups are effective precisely because authority is not deeply layered: on any issue there are 

few people who have to be consulted, and so very few people can stall or cancel an initiative.    

Governments, large corporations and universities, in contrast, make decisions quite 

slowly.   Moreover, the processes surrounding the act of decision-making are often designed to 

deliberately retard sudden actions or rapid responsiveness.  As well, the decision-making 

processes often are transparent to some degree.  Particularly in the case of governments, the 

responsibility of government to citizens and the media means that it can undertake few 

unanticipated, sudden actions.  As a result, non-governmental actors usually have much 
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forewarning about impending decisions and so are able to plan a response and to respond very 

quickly.   

So, although they may lack resources, many anti-GM NGO’s have an advantage in their 

ability to decide quickly, plan simply, act effectively and unpredictably.  This is true also of NGOs 

acting in concert in a network: they are able to strike quickly, publicly, and with the force of a number 

of organizations on side.  In such cases, without a clear organizational hierarchy there is no clear 

organizational leader.  This is entirely problematical for hierarchical organizations: lacking a clear 

leader, or a single actor imbued with decision-making authority, with whom does a government 

negotiate?  With a single person representing only one group in a complex network? With the entire 

membership of the NGO network, which may number as many as a hundred organizations and several 

hundred individuals?  Precisely because they are large cumbersome hierarchies imbued with a specific 

organizational culture, governments have an extremely difficult time planning how to respond to 

organizations founded upon radically different decision-making principles.  There is little mystery as 

to why governmental representatives often are frustrated when they must interact with networked 

NGOs. 

At this point perhaps it is useful to take note of which anti-GM groups and GM-critical 

groups are likely to have the most influence in this issue area at this time, given their extant 

policy positions and actions, over the short term.  Here we use a simple ranking based upon a 

score comprising each group’s relative influence (1) in and upon the media (and the public by 

implication); (2) over “grassroots” members; and (3) in their relations with government.   Note 

that the ranking is not static; the main groups will be more or less influential depending on the 

issue, their actions and the actions of their competitors and critics.  Also this does not include 

consideration of overtly neutral groups.    

1: Greenpeace Canada   2: Natural Law Party ** 
3: Saskatchewan Eco-Network  4: Council of Canadians 
5: CEN Biotech Caucus 
** The Natural Law Party is not formally an interest group. 
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The findings presented in this section suggest that, while the GM food policy area has yet 

to become the subject of wider public debate (or even sustained formal political debate), already a 

fairly large number of established interest groups oppose GM food technology (or the commercial 

application of biotech research.)  Another large group of organizations are critical of GM foods, 

although they have not gone so far as to completely oppose the current direction of domestic 

industry development and regulatory policy.  This study finds that none of the groups that are 

among the most active ones in this issue area are cautiously favouring GM foods.   Moreover, all 

of the active groups that have adopted a strongly pro-GM position are associational or 

institutional groups with a clear material interest in the biotech sector. 

Of course, one would expect to find the strongest support for the commercialization of 

GM food research and more biotech R&D in these same sectors.  However, the absence of other, 

less directly and materially interested parties from the “pro-GM” category is troubling.  The 

strongest supporters of GM food research are researchers, scientists, businesspeople and 

government bureaucrats who benefit (or who are perceived to benefit) directly from growth in 

this area.  As a review of the Biotec members listed in Appendix B suggests, this isolated group 

clearly comprises a coterie of academic, business and political elites with obvious interlinkages 

among their membership.  The stark absence of consumer support for GM foods is apparent, and 

has been noted before in other research (McHughen, 2000; Grace, 1997).7  As well, there is a 

glaring lack of support from what one might term “civil society” groups, such as church groups, 

amateur science groups, social economy thinkers, organized labour, gardening clubs and anti-

poverty organizations.   

Many political scientists adhere to the maxim that the structure of a contest influences the 

players’ strategies and ultimately affects the result of the competition. We can summarize the 

broad structural features of the contest between those supporting and opposing GM food in eleven 

points, as follows. 
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1. The pro-GM groups make up a small, structurally interlinked group. 
 
2. Concentrated in the biotech sector, the pro-GM groups clearly are not representative of broader 
society. 
 
3. Despite their rather large differences in other issue areas, concerning GM food the anti-GM 
groups face a single, clearly identifiable opponent: biotech firms and trade associations. 
 
4. Given their loose network affiliations, some anti-GM groups can combine quickly and act 
effectively and with disproportionate influence. 
 
5. Filling the civil society void, the anti-GM groups can somewhat legitimately claim that they 
represent civil society because the pro-GM groups clearly do not. 
 
6. The anti-GM groups can portray the debate over GM foods as “polite society” versus “civil 
society”. 
 
7. As the sole representatives of civil society the anti-GM groups secure enormous public 
credibility and legitimacy; therefore they access power. 
 
8. Such a credible position allows some of the anti-GM groups to force the pro-GM groups to a 
position of having to defend the merits of GM food.  
 
9. When pro-GM groups defend their position, they cannot win (or even “tie”) the debate because 
the anti-GM groups respond by attacking the supporters’ legitimacy and motivation; 
 
10. The efforts by pro-GM groups to attack the irrationality and bias of opposition groups seem to 
backfire often and (as in the case of the SEN network protest) simply give opponents additional 
opportunity to point to the collusion of “polite society” against “civil society”. 
 
11. The result is stalemate.  A constructive reconciliation of interests is unlikely to occur so long 
as one side retains an unimpeachable representative legitimacy to oppose GM foods.    
 
4. Conclusion 

The state of the debate as it now stands is neither constructive or helpful.  As the 

activities of the interest groups stimulate public curiosity, more and more citizens will demand 

reliable information on the subject, will expect their governments to represent the people’s 

interests, and will desire that their representatives respond to safety concerns while making 

decisions with regard for gains in economic advantage.  The biotech and GM food industry 

undoubtedly is beneficial to western Canada’s economy.  But convincing citizens about the merits 

of expansion in this sector, and addressing their safety concerns, are difficult tasks.  Given the 

                                                                                                                                                  
7 Both authors make the point that the absence of consumer demand for GM foods has diminished the sector’s ability to 
respond effectively to opposition groups. 
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current alignment of interests, a “legitimacy asymmetry” exists.  In part this is because 

governments have circumscribed their ability to act as  “honest brokers” between the opposing 

camps, owing to their clear ties to the biotech sector.  So, ironically, unrepresentative NGO 

leaders currently enjoy much credibility and legitimacy as representatives of “the people.”  We 

expect that the protest groups have little incentive to abandon the power advantage granted to 

them through the “legitimacy asymmetry” described above.  It is likely that they will seek to 

further entrench themselves as the best suppliers of reliable public information about GM food. 

A few circumstances may break this impasse.  First, a credible scare where a group of 

consumers suffers from the effects of GM food consumption likely will force domestic consumer 

associations to abandon their neutrality and actively oppose further GM food development.  In 

such a scenario, governments will face an uphill battle in securing public acceptance.  The 

difficulties previous federal governments encountered over implementation of the metric system 

or GST tax regime change may be good examples of the large scale public relations effort that 

may be required to entrench public acceptance of GM food.   

Another change in the structure of the debate over GM food may occur if another issue 

begins to dominate the public policy agenda.  The entrenched associational groups like 

Greenpeace and the Council for Canadians are limited by the fact that they pursue particular 

positions across multiple policy areas.  If, say, the debate over Canadian water exports heats up, 

this may undermine the level of resources that may be devoted to lobbying on the anti-GM food 

issue.   

Finally, the standoff may change if an actor manages to become a trusted neutral broker.  

This might occur if governments choose to cut their obvious linkages to the major pro-GM 

groups in hopes of restoring their claim to neutrality and representational legitimacy.  It is clear 

that generally this debate suffers from a lack of disinterested parties.  This fact, and the legitimacy 

asymmetry described above, are important when one seeks to explain why the relatively few 

number of people opposing GM food technology seem exercise disproportionate public influence.    
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IV.  THE ECONOMIC IMPACT OF BIOTECHNIOLOGY IN SASKATCHEWAN  
by Donald Gilchrist 
 

This section reviews data on the economic significance of biotechnology in 

Saskatchewan.  The other western provinces have been included for perspective; most of the 

Canadian activity outside of these provinces occurs in Ontario and Quebec.  The data are drawn 

from tables in McNiven (2001) which is based on Statistics Canada's Biotechnology Use and 

Development Survey in 1999.   

The 1999 survey is the latest and most comprehensive of a series of surveys and provides 

the best available overview.  The survey received responses from 358 firms actively involved in 

the biotechnology industry.8  Statistics Canada describes biotechnology firms as those firms 

performing research and development in biotechnology and developing new biotechnology 

processes or products.  The data below reflect the responses from "core" biotechnology firms, the 

firms which conduct active R&D in biotechnology and view biotechnology as central to their 

activities.9   

There is no internationally agreed upon definition of biotechnology.  The Canadian 

Biotechnology Advisory Committee defined "biotechnology as a body of technical knowledge 

about living organisms or their constituent parts and applied biotechnology as those aspects of 

biotechnology that are used to make products and drive processes that serve social, scientific or 

economic purposes" (McNiven 2001, 8).  Operationally, Statistics Canada has established a list of 

biotechnologies (Pattinson, Van Beuzekom and Wykoff, 2001, 10) and it is these biotechnologies, 

grouped into sectors, that are reflected in the data.10  The biotechnology sectors distinguished in 

                                                 
8 The survey covered a sample of firms drawn from the Business Register of Statistics Canada supplemented by a list 
prepared by industry experts.  The national response rate was 66%; the results were weighted to reflect the entire count 
of firms.  The survey and results excluded very small biotech firms (fewer than five employees and less than $100,000 
in R&D expenditures); the impact on the results is negligible. 
9 More information is available in the survey and future data releases will analyze firms using biotechnology but not 
engaging in R&D, and firms which do not use biotechnology.  This information will provide a basis for understanding 
of forward linkages, for example.   
10 Although this report is primarily concerned with GM techniques, the firms and other agencies active in 
Saskatchewan (see Section II) utilize varying ranges of biotechnology techniques and it is therefore appropriate to 
identify them with a biotechnology sector rather than technique.  For example, biotechnology firms in plant breeding 
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McNiven (2001) are: Human Health, Agriculture, Natural Resources, Environment, Aquaculture, 

Bioinformatics, Food Processing, and Other.   

McNiven reports biotechnology activity in Saskatchewan at any stage of development -- 

from R&D to on-the-market -- for four of the eight biotechnology sectors.  These sectors are 

Agriculture (plant or animal biotechnologies, biofertilizers, biopesticides, bioherbicides, 

biological feed additives, microbial pest control, and non-food applications of agricultural 

products), Environment (biofilitration, bioremediation and phytoremediation, and diagnostics), 

Bioinformatics (genomics and molecular modeling), and Food Processing (bioprocessing, 

functional foods, and nutriceuticals); see Pattinson, Van Beuzekom and Wykoff (2001).  The 

sectoral tabulations below include only the sectors revealed to be active in Saskatchewan in 

1999.11   

Saskatoon and Guelph are the two Canadian centres of agricultural biotechnology; 

agricultural biotechnology is the only biotechnology with a centre in Saskatchewan.  The other 

biotechnologies have centres and subcentres in major cities in other provinces.12  In the analysis 

below, the Saskatchewan presence in biotechnology is interpreted as one stemming from 

agricultural biotechnology.   

 

 

 

                                                                                                                                                  
might focus on the use of genetic makers to improve conventional breeding but also utilize GM techniques; others 
might contract-out.   
11 Statistics Canada is capable of providing additional cross tabulations on a cost recovery basis and it would be 
interesting to have them.  For example, McNiven (2001)  includes information on firm size, but only at the national 
level.  However, it is not clear that such additional information would alter the fundamental conclusions in this report.   
12 Industry Canada identifies the following Canadian biotechnology centres, significant groupings of activity which are 
termed clusters:  
Agriculture clusters: Guelph and Saskatoon;  
Aquaculture clusters: Halifax and St.  John's;  
Environment clusters: Montreal, Toronto, and Vancouver;  
Industrial process clusters: Vancouver;  and, 
Health clusters: Halifax, Quebec City, Montreal, Ottawa, Toronto, London, Edmonton, and Vancouver.   
Industry Canada also identifies smaller groupings of health biotechnology activity in Kingston, Winnipeg, Calgary, and 
Victoria. 
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1.  Biotechnology revenues and international trade  

Table 2 shows the revenues and expenditures of biotechnology firms for 1999 and for the 

preceding year, and also provides a forecast for 2002.13  It is important to note that the forecast is 

drawn from the firms' responses in 1999.  It is neither a Statistics Canada projection nor an 

inference of this study.  The forecasts are consistent with projections of rapid growth throughout 

the biotechnology industry (see Ruttan 2001).   

It is clear that Saskatchewan has a significant stake in the biotechnology industry.  In 

1999, Saskatchewan biotechnology revenues were 22.2% of Canadian biotechnology revenues 

and 73.1% of Prairie biotechnology revenues.  It is probable that this reflects the importance of 

agricultural biotechnology in Saskatchewan.  On a national basis, agricultural biotechnology 

revenues were 26.9% of total biotechnology revenues.  Although these shares are likely to 

decrease as some of the newer biotechnology sectors develop marketable products, and human 

health biotechnology is growing rapidly, the economic importance of biotechnology in 

Saskatchewan is likely to persist for the foreseeable future.   

The most striking revelation in the table is the rapid growth across the industry, both 

observed between 1998 and 1999 and anticipated between 1999 and 2002.  Between 1998 and 

1999 in Saskatchewan, biotechnology revenues grew by 25.9%, biotechnology R&D expenditures 

by 16.7%, and total R&D expenditures by 19.4%.  The corresponding figures for Canada -- 

25.4%, 19.0%, and 20.8% -- indicate that  Saskatchewan was roughly in line with national 

experience.  Between 1999 and 2002, anticipated growth in the 16 surveyed firms in 

Saskatchewan is 28.6% in biotechnology R&D expenditures and a striking 121.2% in 

biotechnology revenues.  The Saskatchewan biotechnology revenue forecast is consistent with the 

national revenue growth forecast of 126.5% for the agricultural biotechnology sector.   

For initial investments funded by Ag West Biotech, Phillips (1999) estimated that a 5.2 

leveraging ratio was appropriate (and observed that it is more reasonable than the 9 to 1 ratio 
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widely utilized as a rule of thumb in the technology area).  Phillips argued that most of the impact 

will appear in the province -- imports are not a large leakage for research funds.  Phillips' 

multiplier was applied to initial investment funding and since the table shows R&D expenditures 

inclusive of such funding, it is not appropriate to apply a multiplier of 5.2 to the survey data.  

However, as with the other tables in this section, the table values do not include knock-on effects.  

It is common to use GDP multipliers in the range of 1.5 for most activity, and it is reasonable to 

apply a similar multiplier here. 

Table 2 – Revenue and R&D Expenditures of Core Biotechnology Firms  
($millions) 

 Total Revenue Biotech Revenue Total R&D 
Expenditure 

Biotech R&D 
Expenditure 

1998 
British Columbia 1838   72 137 117 
Alberta 385 36 61 45 
Saskatchewan na 344 36 24 
Manitoba 100 47 25 15 
Canada 17998 1554 1002 695 

1999 
British Columbia 1880 138 158 131 
Alberta 392 90 102 81 
Saskatchewan na 433 43 28 
Manitoba 123 69 31 20 
Canada 18730 1948 1210 827 

2002 Respondent Forecast 
British Columbia 2671 515 284 251 
Alberta 663 181 170 133 
Saskatchewan na 958 53 36 
Manitoba 183 121 46 30 
Canada 25222 5009 2018 1481 
Source: McNiven (2001) 
 

International export and import activity is shown in Tables 3, which shows the number of 

firms active in international markets, and 4, which shows the dollar values of their international 

trade.14   

                                                                                                                                                  
13 Some figures were not available and are noted as "na".  The reasons for non availability were not specified in the 
data.   
14 Corresponding data for interprovincial trade were not available.  The tables show trade for the core biotechnology 
firms; there may be additional trade in biotechnology products by firms whose core business is not biotechnology.   It is 
not clear that there will be a direct linkage between the import and export trade of the core firms, and in any case, the 
Saskatchewan data on the imports are incomplete.  As with the other tabulations, multiplier effects are not included.   
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Table 3 - Core Biotechnology Firms Reporting Exports and Imports   
(number of firms in 1999) 

 Total Exports Biotech Exports Total Imports Biotech Imports 
British Columbia 42 33 24 17 
Alberta 24 14 6 na 
Saskatchewan 13 8 5 na 
Manitoba 5 4 na 4 
Canada 208 133 92 61 
 
Agriculture 60 33 20 10 
Environment 12 6 4 3 
Bioinformatics 8 7 na na 
Food Processing 25 12 10 5 
Source:  McNiven (2001) 
 

The Saskatchewan biotechnology industry has a strong presence in international markets: 

"In 1998, biotechnology firms in Saskatchewan led Canada in both total exports and 

biotechnology exports with 38% of biotechnology exports and 33% of total exports.  The 

province increased its biotechnology exports in 1999 by 32% to over $200 million, but placed 

behind Quebec, where growth in biotechnology exports from biotechnology firms more than 

doubled to $227 million in 1999"  (McNiven 2001, 19).   

The surveyed firms expect Saskatchewan's biotechnology exports to increase by 67.8% 

between 1999 and 2002.  Canadian agricultural biotechnology exports are expected to increase by 

82.4% and food processing exports by 43.1%.  Environmental biotechnologies and bioinformatics 

are expected to grow rapidly with Canadian exports increasing by fourfold and sixfold.  Rapid 

growth in B.C., Ontario, and Quebec exports will reduce Saskatchewan's share of Canadian 

biotechnology exports 20.6%; this reduction is largely attributable to human health 

biotechnologies.   
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Table 4 - Exports and Imports by Core Biotechnology Firms  
($ millions) 

 Total Exports Biotech Exports Total Imports Biotech Imports 
1998 
British Columbia 261 38 22 18 
Alberta 49 8 na na 
Saskatchewan 737 142 na na 
Manitoba 33 na 11 10 
Canada 2251 372 213 195 

1999 
British Columbia 290 60 33 26 
Alberta 101 15 1 na 
Saskatchewan 763 208 na na 
Manitoba 53 43 12 10 
Canada 2530 718 258 234 

2002 Respondent Forecast 
British Columbia 595 343 44 41 
Alberta 179 67 1 na 
Saskatchewan 862 349 1 na 
Manitoba 84 71 na na 
Canada 3645 1694 368 317 
 Source: McNiven (2001).   
 
2.  Research and development activity 

The sales and trade forecasts of the firms provide one indicator of the prospects of the 

biotechnology industry.  Another indicator is the product pipeline which reflects the significant 

time and money investments required in biotechnology firms.  It reveals the work in progress and 

thereby provides a sense of some of the developments that will appear on markets over the next 

several years.  It is an understatement of potential developments in the industry however, as it 

does not capture complementary work in other organizations such as university and government 

research facilities.  The data in Table 5 shows the Canadian product pipeline for the main 

Saskatchewan sectors and is meaningful to the extent that Saskatchewan parallels the national 

patterns.  An overview of products on the market and others at various stages of development was 

provided above.   

In terms of the number of products or processes, the dominant biotechnologies at the 

R&D stage are, in order, bioinformatics, agriculture, and human health (not shown); the others 

are substantially smaller.  Agriculture accounts for 63.4% of regulatory phase activity, and 

agriculture and bioinformatics dominate the on-market products and processes.  The purpose of 
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the table, however, is not to support a columnar attribution of relative sectoral dominance, but 

instead a row-wise sense of the activity within each sector.  In this respect, agriculture has a 

substantial presence at each stage of the R&D to market progression and bioinformatics is clearly 

a major presence at the R&D and market stages.   

Note: Human health (not shown) holds third place with significant activity at every stage. 

Table 5 - Biotechnology Products or Processes by Stage of Development 
(number of products or processes in 1999) 

 Research and 
Development 

Pre-Clinical Trials Regulatory Phase On-Market 

Agriculture 2892 88 1051 1527 
Environment 46 12 na 174 
Bioinformatics 3153 59 na 3568 
Food Processing 130 39 19 596 
Source: McNiven (2001)  
 

Table 6 provides a measure of the market consequences of the activity in the product 

pipeline.  Biotechnology revenues and biotechnology R&D expenditures are expected by the 

surveyed core biotechnology firms to grow rapidly.  The substantial revenue growth rate 

expectations in bioinformatics are partly a result of the relatively small size of the sector in 1999; 

the expected growth in R&D expenditures is indicative of the potential prospects in the sector.   

Table 6 - Revenues and R&D Expenditures by Core Biotechnology Firms 
 Total Revenue Biotech Revenue Total R&D 

Expenditure 
Biotech R&D 
Expenditure 

$millions in 1999 
Agriculture 6674 524 115 66 
Environment 287 45 13 na 
Bioinformatics 25 20 21 20 
Food Processing 479 185 9 7 

Percent change, 1999-2002 respondent forecast 
Agriculture 45.8 126.5 35.7 43.9 
Environment 44.6 51.1 30.8 na 
Bioinformatics 496.0 620.0 190.5 180.0 
Food Processing 32.4 29.7 33.3 28.6 
Source: McNiven (2001) and author calculations.   
 

An important caveat in the interpretation of the product pipeline is that the pipeline 

reflects the surveyed firms -- very small firms and new firms, and developments in 

biotechnologies not active in Saskatchewan in 1999, may grow to a significant presence over a 
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horizon of, say, ten years.  The possibilities associated with the Canadian Light Source facility 

have not been speculated upon.    

3.  Firms and Employment   

Tables 7 - 9 describe the biotechnology industry as revealed in the 1999 survey.  The 

survey covered 16 Saskatchewan firms.  The detailed list (see section one), identifying 28 private 

organizations active in Saskatchewan in 2001, cannot be directly correlated with the Statistics 

Canada sample for reasons of confidentiality.  However, a rough comparison is possible.  Not all 

of the organizations involved in the biotechnology industry are business firms, and not all of these 

are firms whose "core business" is biotechnology.  Allowing as well for the omission of very 

small firms and for the growth of the industry between 1999 and 2001, the survey results can be 

regarded as a representative, if slightly understated, stock taking.   

In 1999, Saskatchewan had 4.5% of Canadian biotechnology firms and 32% of Prairie 

biotechnology firms.  Agriculture biotechnology firms comprised 25% of the industry.   

Table 7 - Distribution of Biotechnology Firms  
(number of firms in 1999) 

Firms by Province 
British Columbia 71 
Alberta 28 
Saskatchewan 16 
Manitoba 6 
Canada 358 

Firms by Sector 
Agriculture 90 
Environment 35 
Bioinformatics 18 
Food Processing 29 
All Sectors 358 
Source: McNiven (2001) 
 
There were 114 products and processes at all stages of development in Saskatchewan (McNiven 

suppresses some data), comprising 36.7% of Prairie activity.  In Saskatchewan, agricultural 

biotechnology products and processes were 66.7% of products and processes at all stages of 

development; the share for the Prairies was 48.2%.   
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A comparison of the upper and lower panels of Table 8 supports the conclusion that the 

three environmental products or processes were developed or in development in the three 

environmental biotechnology firms in Saskatchewan, and a parallel conclusion for the five 

bioinformatics products and processes and four bioinformatics firms.  Similarly, it seems likely 

that the 76 agricultural biotechnology products or processes were developed or in development in 

9 agricultural biotechnology firms in Saskatchewan.  This is approximately 8.4 per firm versus 

47.5 per firm for Canada.  It is possible that the difference results from measurement error; it is 

also possible that it signals a substantive difference, say a relative infancy or smaller scale of the 

Prairie agriculture biotechnology industry (the number for Alberta is 4.2 per firm).  The published 

data do not reveal the stages of development by province and sector, and this inference cannot be 

explored.  In food processing, the Saskatchewan and national products or processes per firm are 

quite close (17.7 versus 14.8).   

Table 8 – Core Biotechnology Firms Developing Products or Processes 
Number of Firms in 1999 

 Agriculture Environment Bioinformatics Food Processing 
British Columbia 19 6 10 16 
Alberta 16 4 na 8 
Saskatchewan 9 3 4 3 
Manitoba na na na na 
Canada 117 51 51 53 

Products or Processes at all Stages of Development – Number of Products in 1999 
British Columbia 3192 124 571 169 
Alberta 67 5 na 21 
Saskatchewan 76 3 5 12 
Manitoba 7 na na na 
Canada 5557 233 7249 785 
Source: McNiven (2001)  
 

Saskatchewan biotechnology employees were 3.8% of Canadian biotechnology 

employees and 23.7% of Prairie biotechnology employees.  Biotechnology employees per firm 

were 18.1 for Saskatchewan, 24.1 for the Prairies, and 21.5 for Canada.  There were 10.9 

biotechnology employees per agricultural biotechnology firm in Canada.  One possible inference 

is that to the extent that biotechnology activity in Saskatchewan can be interpreted as agricultural 

biotechnology, the Saskatchewan firms are relatively active in the core business.  Another is that 
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there are relatively fewer small start-ups in Saskatchewan, a possibility that could be explored 

with data on firm sizes and ages.   

Table 9 - Employment in Core Biotechnology Firms  
(number of employees in 1999) 

 Total Employees Biotech Employees 
British Columbia 7558 1191 
Alberta 3347 574 
Saskatchewan na 289 
Manitoba 635 357 
Canada 62667 7695 
Source: McNiven (2001) 
                      

Phillips (1999) estimated direct R&D employment generated by Ag West Biotech 

investments to be 92 person-years in 1999.  To this he added another 68 person-years to reflect 

indirect employment generated by the economic activity in funded projects, for an implied 

employment multiplier of 1.74.  On average, over 11 years of investment activity, Phillips 

estimated an employment multiplier of 1.54.  The data in Table 9 reflect direct employment only: 

important "knock-on" effects have not been included. 

4.  Implications    

The tabulations above provide a sense of the stakes in biotechnology policy.  

Saskatchewan's only significant presence in the biotechnology industry is in the agricultural 

sector.  It is a participant in other areas of biotechnology; it is probable that these involvements 

are a consequence of its agri-food activity.  It is possible that Saskatchewan will develop a 

presence in other areas of biotechnology.  However, agriculture is a large and important part of 

the biotechnology industry with significant growth expectations both in Saskatchewan and 

elsewhere.  The policy issue is not whether the sector will grow but whether a significant share of 

that growth will occur in Saskatchewan.   

A.  Clustering  

Biotechnology developments work in clusters, and Saskatchewan has a cluster only in 

agricultural biotechnology.  Participation in the growth of agricultural biotechnology requires that 

the cluster be maintained and developed.  Although Saskatchewan is active in other 
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biotechnologies, it is likely that the prospects for these developments depend on the success of the 

agricultural biotechnology cluster.  Clustering arises from complementarities in input and output 

markets, and these complementarities are not accounted for in conventional estimates of knock-on 

effects.  Conventional multipliers are calculated in linear models while complementarities 

emphasize nonlinearities arising through economies of scale and economies of scope.  An 

example of economies of scale is captured in the notion of threshold effects resulting from the 

critical mass required to attract lead researchers, management skills, and capital finance sufficient 

to be competitive in international markets.  Geographical proximity facilitates technological 

bundling, tacit knowledge exchange, informal sharing of knowledge and skills, and skilled job 

markets.  Economies of scope captures the notion that a broadly based capacity in, say 

agricultural biotechnology, will facilitate the success of each of the various specialized 

endeavours within agricultural biotechnology -- the whole is more than the sum of its component 

parts.  (See Industry Canada's Canadian Biotechnology Strategy for a further discussion of the 

importance of clustering.) 

One issue in this regard is the availability of R&D finance and investment capital.  

Saskatchewan does not have a well developed venture capital market, and thus it is important that 

the deficiency be ameliorated by policy.  Phillips (1999) provides some evidence that the impact 

can be substantial; Ruttan (2001, 405) observes that "there is probably no other industry in which 

as large a share of early research and development costs have been accounted for by the public 

sector." 

The analysis has not included an essential component of the cluster, the University of 

Saskatchewan and associated federal and provincial research facilities.  This was appropriate in 

the sense that the market impact of biotechnology is the focus of the report and its policy 

recommendations, and the research and training capacities of the university are not the direct 

concerns.  As is the case in biotechnology elsewhere however, Saskatchewan's agricultural 

biotechnology industry has been realized in the proximity of a major university with broadly 
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based capabilities developed over a long history.  "The close linkages between the universities 

and the biotechnology industries ...  has turned out to be a major source of competitive advantage 

for the U.S.  biotechnology industries" (Ruttan 2001, 408).  The lack of university research 

capacity has hampered progress in Germany and Japan, countries with long histories in the 

relevant chemical, pharmaceutical, and fermentation industries, for example.  Although 

attempting to disentangle the origins of the relevant capabilities within the university, and then 

attribute values to each, is beyond the scope of this analysis, international experience makes it 

clear that the private industry cannot be fostered selectively.   

The impact of the Canadian Light Source facility on the prospects for the cluster have not 

been systematically evaluated, although there is considerable potential in all of the 

biotechnologies.  For example, the facility is particularly useful for "rational drug design", a 

technique which includes rational herbicide and pesticide design.  Knowing the molecular 

structure of a target molecule, usually a protein, makes it possible to target it specifically rather 

than approach it through the usual trial and error process.  There are other applications such as 

structural genomics (see bioinformatics) in which the structures of tens of thousands of proteins 

are systematically mapped.  Saskatchewan has not invested in the relevant research capacities 

(nor has it protected preferential access) to take advantage of the CLS facility.  It is possible that 

the major benefits will accrue in other centres.   

The importance of clustering is consistent with the implicit baseline scenario for policy 

evaluation: the status quo revealed in the tables above: a decision to encourage the biotechnology 

industry in Saskatchewan is essentially a decision to support agricultural biotechnology in 

Saskatchewan.  This point is made forcefully in the "worst case scenario" above.  The implication 

is that the values in the tables are not scaleable, they are realized as a lump.  Attempts to sever 

parts of the industry from others are not likely to prosper and attempts to substitute alternative 

biotechnologies ignore Saskatchewan's first-mover advantage in agricultural biotechnology, as 

well as the first-mover advantages of clusters already established elsewhere in Canada and other 
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countries.  Of course, it is possible to pursue other opportunities, say in human health, as well as 

to build on the agricultural biotechnology core.   As already observed, the possibilities opened up 

by the proximity of the Canadian Light Source are unexplored here.  Nonetheless, the agricultural 

biotechnology core cannot be replaced readily or easily in Saskatchewan.   

B.  Longer term economic considerations and risks   

"It is hard to avoid a conclusion, however, that the biotechnology industries are poised for 

dramatic growth in the first decades of the twenty-first century.  ...  Agricultural biotechnology 

appears to have overcome its initial development lag and was, in the late 1990s, the most rapidly 

growing, and potentially the largest sector of the industry.  Bioengineered fruits and vegetables 

are beginning to appear on supermarket shelves.  And the food industry is developing more 

applications of biotechnology in food processing, storage, and distribution" (Ruttan 2001, 413).   

Ruttan's optimism is tempered, however, by the social resistance that these products are 

encountering.  The long-run success of agricultural biotechnology is risky and in the short-run, it 

will be contentious.  It is possible that there will be a product or process that goes awry with 

significant human, financial, or environmental costs.  Policies directed toward the anticipation 

and mitigation of such errors will be rewarded in avoided costs and preserved development 

prospects for the sector.  It might be useful to recall that the postwar developments in 

pharmaceuticals have been highly beneficial but not without some costly mistakes and 

unanticipated delays.   

The probability of errors depends in part on the responsibility evidenced in the industry 

and coordinated by policy; the credibility of official assurances has been eroded in recent years 

and the rapid growth of organic foods may be one consequence (Ruttan 2001).  Another 

consequence is that a possible requirement GM products be distinguishable in markets.  As a 

result, "[s]ubstantial changes in the marketing system will be required ....When transgenic crops...  

are placed on the market, identity will have to be preserved from farm through processing, 

transportation, and distribution to the consumer.  This will mean a transition from a high-volume, 
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low-margin to a low-volume, high-margin system" (Ruttan 2001, 412).  The attendant costs have 

not been evaluated.   

Product segregation is likely to be an international trade concern in that it may be 

required to secure access to foreign markets for our products, whether GM or conventional.  But 

note the observation above that EU countries are simultaneously resisting trade in GM products 

while engaging in their own R&D into GM agri-food products.   

The impact on Saskatchewan agriculture of biotechnology, and GM products in 

particular, is illustrated later with a case study of GM canola below.  The values summarized 

there -- a total economic gain over 1997 to 2000 of $202 to $464 million -- are roughly consistent 

with the per acre estimates for GM soybeans in the U.S.  (see Ruttan 2001).  However, it would 

not be appropriate to simply sum the economic impact of successful use of GM canola on 

Saskatchewan farms with the economic impact of the biotechnology industry in Saskatchewan.  

That would result in some double counting since some of the farm purchases are sales of 

biotechnology companies.  The more important errors would be in the direction of 

understatement, however.  Linkages with the research community in Saskatchewan are not 

accounted for.  Another error would arise in that the growth prospects of the sectors differ.  

Intuitively, the gain from use is a sustainable flow; the gain from a prospering biotechnology 

industry is expected to grow, probably rapidly.  One reason for differing growth prospects is that 

international markets for biotechnology products are likely to expand more rapidly than 

Saskatchewan’s ability to produce GM crops and foods.   

Realizing the combined, though imperfectly specified, estimates as a single net gain 

would constitute the "best case scenario".  Supposing that one-third of the sales revenue of the 

biotechnology industry in 1999 was value-added would give a return of $150 million, and with a 

multiplier, $200 million.  Adding the one-year return to GM canola gives at least $250 million.  

This does not adjust for possible double counting, but it also takes no account of research and 

development activity in the firms and in the university and other facilities; it values only a single 
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crop, and it does not adequately capture the future prospects of the industry.  It seems fair to say 

that an economic value of several hundred millions of dollars would be a realistic valuation in the 

near future.   

From the perspective of Saskatchewan, there is a distinction between its participation in a 

global biotechnology industry and the local utilization of agricultural biotechnologies developed 

in Saskatchewan or elsewhere.  Implementing some agricultural biotechnologies may involve 

market access risks for agricultural exports but developing and exporting the technologies need 

not involve the same risks.15  However, it is not always practicable to pursue one without the 

other, that a failure to secure market access for GM products will undermine the agricultural 

biotechnology industry in Saskatchewan.  That is the "worst case scenario".   

It would not be appropriate to evaluate the "worst case scenario", in which the economic 

benefits of GM canola and other products are foregone and the biotechnology industry shrivels in 

Saskatchewan, by summing the agricultural losses and the biotechnology industry revenues.  That 

would produce an understatement.  It would not capture "knock-back" effects on the research 

community in Saskatchewan, and it would not reflect the difference in foregone growth prospects 

in the complementary industries.   

The future of the agriculture biotechnology industry is unlikely to be accurately captured 

in either the best or worst case scenario.  More likely is some mixture as in the middle or neutral 

scenarios described in chapter four.  Those scenarios are much like the best case scenario, but 

with variations in timing.  Ruttan (2001, 414) puts it nicely: "I suspect that when we look back at 

the end of the first quarter of the twenty-first century, that most of these concerns will seem rather 

exaggerated.  But we should not rule out surprise.  Both benefits and costs in terms of agricultural 

production, human health, and environmental integrity will probably exceed our expectations."  

                                                 
15 Consumer reaction to GM products is not obvious a priori.  For example, segregating and labelling rbST-free milk 
encountered more market resistance than expected in the U.S.  as consumers were unwilling to pay a significant price 
premium for the rbST-free product (Rutter 2001). 
 



 

 

 

65

One example of a long-term risk that has not been evaluated is climate change.  To the 

extent that agricultural biotechnologies can help agriculture to adapt to climate change, it is likely 

that they will be increasingly valued.  Since the local impacts of climate change are likely to 

require locally specific responses, historically the case in agriculture, it will be important to 

Saskatchewan to have a capability in developing responses.   

 
V.  FUTURE OF GM INDUSTRY IN WESTERN CANADA; THREATS AND 
OPPORTUNITIES TO INDUSTRY by Alan McHughen and Cristine de Clercy 
 

To this point the paper has considered the current state of the GM food industry in 

Western Canada, the organization and position of key interest groups in this policy area, and 

examined why a few opposition groups apparently exercise much influence.  It is logical to turn 

to focus on the implications of the information presented above for the future of the GM industry 

in Western Canada.  Certainly by this point it should be apparent to readers that this industry’s 

future likely holds difficulties as well as opportunities.  Farmers embrace new technologies, 

including GM varieties, but are fearful of consumer and market rejection of GM products.  The 

major obstacle to having GM technology enhance western Canadian agriculture is not the 

technical aspects, but rather its market acceptance, both here (e.g. McCain’s) and abroad. 

While it is imperative to consider the needs of customers, this degree of compliance is 

excessive and unhealthy.  Once the Europeans see our farm policy bend to their will, they have no 

incentive ever to relieve the pressure.  One can reasonably predict other demands will be 

forthcoming, perhaps demanding better (lower) prices for flax or other commodities.  The view of 

some flax growers, though understandably anxious to please customers, allows Canadian 

agricultural policy to be set in Brussels.  If the Europeans were truly concerned with 

environmental or health hazards of GM commodities (their pretext for refusing to accept them), 

they could eliminate the current prohibitive tariff on processed oil and allow Canadian processors 

to ship the value added linseed oil, lacking DNA and protein altogether, into the EU markets.  
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Similarly, if European countries were truly concerned with the risks of GM technology, why are 

they spending so much money on developing their own GM products? 

1.  Case study: Canola  

The Canola Council of Canada recently issued “Impact of transgenic canola on growers, 

industry and environment”, a summary of the status of GM canola.  GM canola was first 

registered in Canada in 1995, with first commercial production in 1996.  Four years later, more 

than 80% of canola growers had at least tried one of the available GM canola varieties, which 

occupied over half of the total canola acres by 2000.  In the Canola Council study, farmers were 

asked why they chose GM canola.  Several responses were recorded, the primary one being ease 

of weed control (also the major marketing pitch).  Other responses included higher profitability, 

rotational flexibility, reduced costs, reduced tillage, curiosity and even to clean up messy fields.  

Over 80% of transgenic canola growers agreed that weed control was improved, and almost the 

same number (76%) said managing transgenic volunteer canola was the same or easier than 

regular canola.  Among those farmers declining to try the GM varieties, about 20% said the 

reason was the cost of the contract or overall costs, around 15% said they were concerned with 

market acceptance or they were satisfied with their current production practice.  Less than 10% 

were worried about health impacts. 

Overall, yields were increased by about 10% (attributed to a number of factors) and 

dockage was reduced with GM canola varieties.  Fewer field operations resulted in reduced soil 

erosion (though not quantified) and less fuel consumption, approximately 31 million litres saved 

in 2000 alone.  The total reduction in herbicide usage with GM canola is estimated at 6,000 

tonnes per year.   These advantages to canola growers amounted to a net return increase of $5.80 

per acre for GM canola (based on revenue minus all input costs) as compared to conventional 

canola varieties.   

According to the Canola Council of Canada, the direct economic impact from farmers 

adopting GM canola from 1997 to 2000 is between $144 million and $249 million.  As well, the 
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Council estimates the indirect benefits (e.g. investments in crushing facilities, seed, chemical and 

equipment as well as additional shipping, handling and marketing) from GM canola at between 

$58 million and $215 million.  The cumulative value added to the western Canadian economy 

from 1997 to 2000 is, then up to $464 million attributable to GM canola.  Using these figures as a 

guide, we could envisage a best case/worst case scenario around the development and adoption of 

GM crops.  In these scenarios we focus on economic research and political impacts with respect 

to the GM industry and government. 

In the best case scenario, international regulations become functional and consumer 

resistance diminishes, allowing the commercial production of new GM crops to proceed.   

In this scenario, and in the short term (several years), western Canadian farmers would have 

access to a broader range of species, expanding from the current canola to GM flax, wheat, barley 

and possibly peas and lentil.  Many of these prospective GM crops would benefit from the same 

traits as are currently available in GM canola, especially herbicide tolerance for improved weed 

control options.  In the longer term (more than five years), additional traits will become available 

in all crop species currently grown, plus new GM crop species not now available to western 

Canadian farmers due to environmental or agronomic limitations.  These might include increased 

acreage of marginal crops such as corn and sunflower, giving our farmers opportunities to access 

new commodity markets. 

   Farmers will also access niche markets in specialty products.  Pharmaceuticals, 

nutraceuticals, vaccines, antibodies, vitamins and other high value products may be grown inside 

a crop plant.  Ordinarily, such products would not be widely grown, as (depending on demand) 

world production might be satisfied by growing on smaller acres.  But the high value of the 

product would compensate for total volume and bring benefit for at least some farmers.  It is 

likely that niche market products will become much more prevalent in the future in any case, but 

the adoption and acceptance of GM technology will accelerate fragmentation of the farm 

economy.   
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Farmers will also benefit from serving another component of the market if GM 

technology is more readily accepted.  There will always be a segment of the population choosing 

to avoid ‘modern technology’, including GM crops.  Some farmers will undoubtedly be attracted 

to, if not organic, then at least a ‘traditional’ style of farming, and be able to sell their product into 

markets serving like-minded consumers.  Organic itself will, of course stabilize once GM 

technology and foods become prevalent, for similar reasons that some consumers will wish to 

avoid GM foods and embrace what they perceive as superior farming practices. 

The concrete example of the economic benefits of GM canola provides a foundation to 

speculate on the economic effects of more widespread GM cropping opportunities.  While 

confidence in the analysis can be extrapolated to, for example, herbicide tolerant wheat, providing 

reasonable estimates of economic benefit, confidence diminishes when considering the greater 

unknowns.  For example, a GM cold tolerant corn introduced into western Canadian agriculture 

might prove very popular and occupy substantial acreage, or it may not successfully compete with 

either Eastern (or US) corn or with current crops.  The difference in impact could be substantial.   

Quantification of other benefits is similarly difficult to predict with any degree of 

confidence.  For example, a flax variety with a nutritionally improved oil profile may or may not 

be accepted or popular in the market (not due to the GM aspect, but to pedestrian and mundane 

market forces).  Varieties producing high linoleic, low linolenic acid oil were recently approved, 

but the oil has had a difficult time finding a stable home in the market, in spite of enthusiastic 

predictions and expectations.  This type of flaxseed, called solin (Linola™), is not even a product 

of rDNA.   

In addition to new crops and access to new commodity and specialty markets, GM 

technology in the longer term might provide farmers with GM varieties of crops “customized” to 

the particular farm, designed for optimum performance according to the soil, moisture and other 

aspects of the immediate environment.  Such optimization (still several years off) could be 

applied to any crop of commodity chosen by the individual farmer.   
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Indirect benefits from the best case scenario include expansion of R&D, especially in 

Saskatoon, as it already enjoys a worldwide reputation in agricultural biotechnology and so the 

best case would attract more investments and research capacity.  Across the Prairies, it would 

expand opportunities in processing, value added and otherwise, and in marketing and handling the 

wider range of commodities and specialty products.  This infrastructure would double, to 

accommodate the new GM products as well as the competing, non-GM counterparts.  The 

benefits accruing to governments obviously are many, particularly with respect to securing the 

livelihood of western farmers, deepening the research base in key related areas in western Canada 

(important for securing granting agency support), improving economic stability and regional 

competitive advantage, and ultimately improving the government’s fiscal position as fewer 

farmers pressure for subsidies to offset poor prices.   

The worst case scenario implies GM technology in general is widely rejected, such that 

no GM crops are grown here.  In this event, all the benefits of current GM canola would be wiped 

out, along with the potential benefits from those products under development.  The impact of 

rejecting GM technology on the farm sector could be wide ranging, as it would require farmers to 

revert to obsolete technology as well as increasing chemical weed and insect control, greater 

tillage and so on.   

The local research community would likely wither.  Although only a small portion of the 

overall research and development activity is aimed at generating GM crop varieties, much of the 

current biotech effort is based or founded on GM technology.  A rejection of the products of GM 

research would inevitably lead to the dismantling of our research infrastructure.  GM is the 

foundation of the biotechnology research base, and without GM, it is unlikely that the remaining 

bits and pieces of biotechnology research would be sustainable on its own.  Certainly, there is 

considerable interest in developing non-GM biotechnologies such as those surrounding genomics, 

proteomics, metabolomics, etc., (the study of genes, proteins and metabolism in various 

organisms without necessarily transferring DNA from one organism to another) and substantial 
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funding has been made available to establish these topic areas.  But they depend largely on 

associated applications, including GM, to derive benefits in agriculture and to society.  Without 

the vehicle of GM to deliver the bulk of expected benefits of genomics and related research, it is 

unlikely to attract investment here, as there will be little apparent application and return on 

investment.  In addition, genomics research centers are springing up around North America and 

Europe, some with very substantial funding and other resources.  Without GM, the critical mass 

of researchers and the research infrastructure we enjoy here has no particular advantage over 

these other well funded institutes.  In a related aspect, one of the worst scenarios most likely to 

come to pass is the loss of our best scientists to these other fledgling research centers, particularly 

those in the US.   

Off farm impacts include the loss of the R&D establishments in western Canada.   Who’s 

going to invest in GM research and employ scientists and support staff to conduct the work if GM 

products are severely restricted or rejected outright? 

Indirect effects include the likely reduction in total research and development for western 

Canada and the continued deterioration in environmental quality due to increased farm chemical 

usage, demand for water and fuel for tillage operations.  Smaller firms at Innovation Place will 

either have to close or move, or possibly reorient activities to capture other, acceptable 

opportunities (but this could be after they move elsewhere).  The University of Saskatchewan, 

AAFC and, especially, the NRCs Plant Biotechnology Institute will sharply reduce their research 

efforts.  With no demand for GM technology, much of the staff (the GM specialists and support 

staff) will become redundant, and associated staff will likely be reassigned to other programs or 

institutes.  Inevitably, the rejection of GM technology and products will devastate the applied 

research base of Saskatoon, adversely affecting the entire community and Province.   

The political ramifications in this scenario would depend to a great degree upon how the 

rejection of GMO technology takes place.  For example, a major GM health scare would carry 

different political costs than those associated with a slow withering of an industry that is largely 



 

 

 

71

ignored or misunderstood by most citizens.   Certainly the benefits realized in the best case 

scenario would not accrue. In one absolute worst case view, the mass public rejects GM 

technology and governments find themselves the target of public anger for their support of the 

GM industry.  People abandon trust in their governments to fulfill a duty to protect the public 

interest.  Such distrust and uncertainty spreads beyond holding the party in power accountable to 

threaten trust in the very institutions of the state, its departments, agencies courts and Crown.    

The perception that the government had abandoned its fiduciary duty to citizens would 

carry large political costs indeed.   It is difficult to identify comparable historical cases.   Some 

salient comparators, in which there was an obvious division between government/elites and the 

non-elites/mass public, might be found in the 1919 Winnipeg General Strike; the 1949 Asbestos 

Strike; the 1990 failure of the Meech Lake Accord, and perhaps the 1872-1873 Pacific Scandal. 

2.  Other scenarios 

 Here we discuss the potential impact of several hypothetical, but realistic scenario.  One 

scenario clearly is negative with respect to the GM industry and government interests, two are 

positive and two essentially are neutral.   

Negative: Genetically modified foods have been on the market in North America since the 

delayed ripening Flavr-Savr tomato was released in 1996.  Over the period, a number of incidents 

besmirched the reputation of GM developers and products (for example, Aventis’ Starlink corn, 

intended and approved only for animal feed getting inadvertently mixed into human food).  

However, there have been no documented cases of real harm from the consumption of GM foods.  

Even with Starlink, which was claimed by some to carry an allergenic protein, was recently found 

to be non-allergenic by the Center for Disease Control, who analyzed people claiming to have had 

an allergic reaction after consuming Starlink-contaminated foods.   

It is not impossible, and perhaps even likely, that eventually a GM food will result in a 

true allergic or toxic reaction in at least some people.  The consequences of such an event are 

likely to be dramatic, if the media attention given to the relatively benign Starlink is any 
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indicator.  The political costs will escalate in direct proportion to (1) the perceived severity of the 

health risk; (2) the number of people who suffer compromised health; (3) any lag or uncertainty 

in governmental response; and (4) the number of people whose health is “unfairly” compromised 

(such as children).  As suggested above, such an outbreak is at least somewhat probable, and so 

governments in all cases should prepare a response and communications strategy in anticipation 

of problems.  Precisely because there is a lack of knowledge about GM foods among members of 

the public, a health scare might easily trigger panic.  Governments must be prepared to intervene 

swiftly to restore public confidence.    

Also, because the media has already publicized fairly questionable cases of GM-related 

sicknesses, a real health problem will have an unusually large impact on public perception.   

Worst case, where more than a handful of people become sick and/or die from eating a GM food, 

the political and policy problems may resemble the Walkerton tainted water tragedy at a regional 

or even national scale.  Governments, and the institutions of the state, may be viewed with great 

distrust by citizens. 

Positive 1: A number of consumers claim to be negatively inclined (if not outright opposed) to 

GM technology because the primary beneficiary of a GMO is the company and perhaps the 

farmer, but no benefit flows to the consumer.  Yet the consumer is asked to bear the risks of any 

unforeseen consequences.  Regardless of how small or large one determines the risks to be, the 

consumer bears the risk but the company reaps the rewards.   

Currently, there are no GM foods on the market with direct consumer benefit (although 

GM pharmaceuticals clearly benefit the consumer/patient).  Although there are indirect benefits, 

such as the reduction in pesticide usage with most GM crops, and most consumers say they’d 

support a product grown with fewer chemical inputs, this ‘indirect benefit’ argument seems to 

carry little weight.   

What will be the impact when GM foods with clear and obvious consumer benefits 

become available?  Under development include such products as vegetable oil with reduced 
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saturated fat content, peanuts with allergenic proteins removed, and sugars with half the calories.  

In this case, governments may encounter some pressure to approve the products for public 

consumption.  As well, obvious economic benefits (such as increased employment in secondary 

manufacturing sectors) will generate benefits for governments where the GM industry has a 

presence. 

Positive 2: Most consumers accept the current food supply as ‘safe’; some do not and prefer 

alternatives to conventional foods, usually turning to ‘organic’ or ‘natural’ foods.  The common 

opinion is that GM foods have not met the standard of safety associated with conventional foods.  

However, most consumers don’t know the baseline for food safety, and that most foods come 

onto the market with less scrutiny than GM foods.  What will be the impact of a scenario in which 

a GM food is shown indisputably to be actually safer than conventional or organic counterparts?  

One potential real example is with the GM Bt corn (the same one earlier thought to 

threaten Monarch butterfly populations).  Corn is occasionally attacked by various insects, 

including the corn borer, which is very difficult to control using pesticides because, as it burrows 

into the corn plant, it is protected from topical applications of pesticides.  As the borer burrows, it 

creates cell injury to the plant, exposing cell contents to the open air and providing a nutritious 

substrate for fungal spores.  If the right species of fungi are present, they can grow, courtesy of 

the opportunity provided by the corn borer, and release mycotoxins into the plant tissue.  These 

naturally occurring mycotoxins are among the most toxic substances known, and even a tiny 

amount can be hazardous.  The GM Bt corn, in contrast, is protected from the corn borer, so there 

is no opportunistic injury to the plant from the burrowing insect.  With no exposed tissue, the 

fungi cannot grow and, as a result, the corn is also protected against the fungi and their 

mycotoxins.  Data from several studies shows Bt corn to be less at risk from mycotoxins than 

non-GM corn.   

Apart from consumer attitude, what are the legal liability issues in this case?  For 

example, if a schoolchild suffers mycotoxin poisoning from eating regular corn from the school 
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cafeteria, can the parents sue the school for not providing the ‘safest’ form of corn? How will the 

organic industry react to consumers learning that GM corn is safer than organic? 

Aside from obvious economic benefits already articulated in the positive cases, in this 

case governments may secure gains of some small or medium magnitude as public health 

improves overall owing to the benefits of GM foods.  Governments may find themselves 

embroiled in a complex regulatory battle concerning what constitutes “healthy food”, “organic” 

and “genetically modified” goods in the marketplace, a scenario which carries with it many 

regulatory and statutory implications. 

Neutral 1: Many opponents of GM technology are concerned about corporate control of food 

production, pointing, correctly, to the fact that almost all GM crops were developed and owned 

by five or six multinational companies.  For some of these groups, the ‘enemy’ is not so much 

crop production technology but the corporate structure.  If multinational companies were less 

dominant in commercialization of the technology, would there be less opposition from these 

groups?  In fact, the presence of smaller companies and public institutions is becoming more 

evident.  The USDA listing of GM plant field trials, including those GMOs under trial for 

ultimate commercial release, shows a substantial increase in the number of trials being conducted 

by USDA research branch, as well as by small companies (e.g. ‘Applied Phytologics’) and 

universities (e.g. Universities of Washington, California, Kentucky, Florida, Iowa State and 

Cornell).  Will public concern over the apparent monopolization be satisfied when these other 

institutions start releasing their GM products? 

Politically, the reduction of the technology oligopoly may improve the public’s view of 

this industry and governments’ rather close relations with it.   However, many critics who argue 

against GM on political economy grounds likely will not change their position because the firms 

most likely to compete with the large MNC’s in this industry are First World firms.  So, a change 

in the First World competitive business environment may do little to assuage the fears and 
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complaints of those who condemn GM out of concern with the First World-Third World 

technology-development-wealth gap. 

Neutral 2: There is a scientifically curious situation in the public debate over GM technology.  

Products of GM technology applied to medical uses, pharmaceuticals and treatments, are widely 

accepted by consumers, yet foods developed using the same technologies are suspect.  The 

illogical dichotomy in acceptance between the medical or “red” biotechnology and agricultural, or 

“green” biotechnology is rarely raised in public, although is well known to the participants.  

Consumers rarely question insulin (for treatment of diabetes), betaseron (MS) or dornase alpha 

(CF), all of which come primarily or exclusively from GM technology.  On the other side, Bt 

corn, herbicide tolerant canola and disease resistant potatoes are shunned as coming from some 

potentially hazardous dark art.  What impact will the development of hybrid (“pink?”) products 

have on the attitudes?  Already on the market are such products as vitamin C (almost all is 

derived from GM plant sources) and chymosin, used in making vegetarian cheese.  Under test 

include such products as beta-carotene enriched rice (“Golden rice”) and bananas modified to 

provide vaccination against hepatitis B.  Such GM products are clearly medical/nutritional in 

scope, and also clearly derived from GM plants.  Will the public attitude coincide more with the 

‘red’ or the ‘green’?  

  Politically, this is surely a fascinating case concerning how the public differentially 

perceives the real world applications of the same technology.  It is worth noting that a good 

portion of the interest groups opposed to GMO technology are located in groups associated with 

the “green movement” - environmental groups.  On the other hand, interest groups that are 

certainly affected by the “red” applications of GM technology (such as the Canadian Diabetes 

Association) are not present in the current debate over GM (although the CDA has faced recent 

pressure to move back towards traditional animal based insulin sources from a few vocal 

members).  So, at least based on the scant evidence so far, we might suggest that public reaction 

to “pink” applications may well be varied and unpredictable in the short term, depending largely 
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on whether an organized interest group objects to the new “pink” application and seeks to 

mobilize public opinion against such a product or process.    

In the event of widespread commercialization of “pink” GM products, governments may 

face contradictory demands from the public: pressure to increase access to one type of GM 

product while concomitant pressure to remove a similar product from the market.   Obviously, 

such an unstable situation might breed havoc on the regulatory side as governments struggle to 

determine which policy decision rules are enforceable in the courts and in the court of public 

opinion. 
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APPENDIX A 

Interest Groups Under Study 
 

AgbioWest 
Agbioworld/Agbioview 
BC Biotechnology Circle 
Bioengineering Action Coalition 
Biotech Action Montreal 
Biotech Canada 
Biotech Industry Organization 
Canadian Biotech Advisory Committee 
Canadian Consumers Association 
Canadian Environmental Network 
Canadian Institute for Environmental Policy & Law 
Centre for Food Safety 
Certified Organic Association of B.C. 
Consumers International 
Council for Biotechnology Information 
Council of Canadians 
Council for Responsible Genetics 
Federation Nationale des Associations de Consummateurs 
Friends of the Earth 
Greenpeace Canada 
Guelph Food Technology Centre 
National Farmers’ Union 
Natural Law Party16 
NW Bioengineering Coalition 
NW Rage 
Royal Society of Canada 
Rural Advancement Foundation International (Canada) 
Saskatchewan Eco-Network 
Sierra Club of Canada 
 
 
 

                                                 
16  As an organization formally registered as a political party, the Natural Law Party does not, by definition, constitute 
an interest group.   However, this party for all intents and purposes is behaving as an interest group on the GM foods 
issue.   Although it does not appear on the grid, it will be discussed subsequently owing to its organizational strength 
and clear strategic intentions in this policy area. 
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APPENDIX B 
Biotec Canada Membership & Affiliates 

 
Acadian Institute of Biotechnology  
AdCulture Group Inc.   
AEgera Therapeutics Inc.   
AgAlberta Research Council 
Apoptogen Inc. 
Aventis CropScience Canada Company  
Aventis Pasteur Limited 
Bayer Inc.   
Banner Pharmacaps Canada Ltd. 
BC Biotechnology Alliance 
BCG Life Sciences Inc. 
BCY LifeSciences  
BioAlberta 
BioAtlantech 
BioChem Pharma Inc. 
BioEast 
Biomira Inc. 
Bioniche Inc. 
BioNova  
BioQuebec  
Biostrategy Inc.   
Biotechnology Human Resources Council 
Blake, Cassels & Graydon LLP 
Canadian Agri-Food Research Council 
Canadian Council of Professional Engineers  
Canadian Institutes of Health Research 
Canadian Federation of Biological Societies 
Cantest Ltd. 
CANTOX Health Sciences International   
Chromos Molecular Systems Inc.   
City of Toronto  
Contact Canada Inc.   
CRS Robotics Corporation  
Dalhousie University 
Deeth Williams Wall  
DigiScript Inc.   
DSM Biologics Company Inc.   
DNA Plant Technology Inc.   
Dow AgroSciences Canada Inc. 
DuPont Canada Inc. 
Eli Lilly Canada Inc. 
Ernst & Young  
Michener Institute for Applied Health Science  
Milestone Medica Corporation  
Monsanto Company  
National Research Council of Canada  
Novartis Canada 
Novo Nordisk Canada Inc. 
Okanagan Biotechnology Inc.   
Opus 2 Direct.com 
Ontario Agri-Food Technologies 
Ontario Ministry of Energy, Science & Technology 
Osler, Hoskin & Harcourt 
Ottawa Life Sciences Council Generex Biotechnology 
Corporation   
GlaxoSmithKline 

GlycoDesign Inc.   
Gowling, Strathy & Henderson  
GPC Communications 
P.E.N.C.E.  Inc.  (Protein Engineering NCE) 
Palmer D'Angelo Consulting Inc.   
Pall Canada Ltd.   
Pharmacia Canada  
Pioneer Hi-Bred Limited  
PBR Laboratories Inc.   
Prescient NeuroPharma Inc.   
Prince Edward Island Business Development 
Patheon  
ProMetic BioSciences Inc.   
Promotive Communications 
QLT PhotoTherapeutics Inc.   
Quintiles Canada Inc. 
Randy Stroud Consulting Inc. 
Royal Bank of Canada  
Royal Society of Canada  
SemBioSys Genetics Inc. 
Serono Canada Inc. 
SignalGene Inc. 
Smart & Biggar/Fetherstonhaugh & Co. 
Spectrum Medical Market Consultants 
Syndel International Inc. 
SYNSORB Biotech Inc.   
Toronto Biotechnology Initiative  
Trevor-Deutsch, Burleigh: Bioethics Consultant 
Université de Montréal 
University of British Columbia 
University of Calgary 
University of Guelph 
University of Toronto  
Vasogen  
Veritas Communications Inc.   
Viventia Biotech Inc.   
VWR Canlab  
Yorkton  
Haemacure Corporation 
Hazzard & Hore 
Hemosol Inc. 
Hoffmann-LaRoche Ltd. 
Industry Canada 
Invitrogen Canada Inc.   
Intellivax International Inc.                              
Janssen-Ortho Inc.   
KEY Foundation 
KPMG LLP (Toronto)  
Lapointe Rosenstein 
Marsh Canada Limited 
McCarthy Consultant Services Inc. 
McGill University 
MEDSCOPE Communications Inc. 
Merck Frosst Canada Inc.   
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APPENDIX C 
Saskatchewan Eco-Network Member Groups: 

 
      Back to the Farm Research Foundation 
      Canadian Centre for Sustainable Agriculture 
      Canadian Crossroads International 
      Child Hunger and Education Program Community Garden Project 
      Community Outreach and Education Centre 
      Canadian Parks and Wilderness Society - Saskatchewan Chapter 
      Certificate in Ecological Education (CERTEE) 
      CUPE Environment Committee 
      Core Neighborhood Youth Co-op 
      Earthcare Connections 
      Eco-tourism Society of Saskatchewan 
      Energy Management Task Force 
      Farm Woodlot Association of Saskatchewan 
      Grandma's Environment Fund 
      Green Campus Society 
      Inter Church Uranium Committee Educational Co-operative 
      Meewasin Valley Authority 
      National Farmers Union 
      Nature Saskatchewan 
      Ness Creek Society 
      Northeast Alliance for Co-Management 
      Oxfam - Prairie Region 
      Prince Albert Model Forest 
      Prairie Institute for Human Ecology 
      Prince Albert Earth Advocates 
      Redberry Pelican Project 
      Regina Natural History Society 
      SARCAN 
      Saskatchewan Environmental Society 
      Saskatchewan Federation of Labour 
      Saskatchewan Forest Conservation Network 
      Saskatchewan Forestry Association 
      Saskatchewan Organic Directorate 
      Saskatoon Nature Society 
      SOS Elms 
      Saskatchewan Waste Reduction Council 
      Synergy Magazine Co-operative 
      The Gaia Group 
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