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Mars 2009

Monsieur Raymond Bachand
Ministre du Développement économique,
de l’Innovation et de l’Exportation
710, place D’Youville, 6e étage
Québec (Québec) G1R 4Y4

Monsieur le Ministre,
Je vous transmets par la présente la version finale du supplément à l’avis de 2003 Pour
une gestion éthique des OGM. Ce supplément intitulé Regard éthique sur les technologies
de restriction de l’utilisation génétique (TRUG) a été préparé par la Commission de l’éthique
de la science et de la technologie.
Espérant le tout à votre entière satisfaction, je vous prie d’accepter, Monsieur le Ministre,
l’expression de ma haute considération.

La présidente par intérim du Conseil de la science et de la technologie
et présidente de la Commission de l’éthique de la science et de la technologie,

Édith Deleury
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Introduction

The role of the Commission de l’éthique
impacts (potential or actual) on the environment and on
de la science et de la technologie (herevarious stakeholders involved, in order to identify the ethical
inafter called the Commission) is to
issues raised by this new technology.
consider the development of science
Genetic use restriction technologies (GURTs)4 were developed
and technology, to determine whether
in
the late 1990s as a way of using a biological mechanism
this development raises ethical issues,
to control the unauthorized proliferation of genetically modiand to advise political and institutional
fied plants and the inappropriate dispersal of transgenes* in
decision-makers so that they may interthe environment. Indeed, one cause for concern about GMOs5
vene for the common good of society
is that the dispersal of transgenes in
and the individuals who comprise it. In
nature, and associated theoretical
2006, the Convention on Biological Diversity (CBD)1 renewed
risks, could disrupt biodiversity*. A first
the moratorium on Genetic Use Restriction Technologies
patent for a GURT, “Control of plant gene
(commonly called GURTs). In February 2007, more than four
expression (U.S. patent 5723765)”6
years after publishing a position statement entitled For the
was filed in March 1998 by the DepartEthical Management of GMOs*2 the Commission expressed an
ment of U.S. Agriculture (USDA) and
interest in issuing a supplement that took into account the
Delta & Pine Land. For its part,
new reality of GURTs.
Monsanto7 pledged not to market
Given the nature of the issues raised by GURTs, the lack of
V-GURT8 technology to which Delta
3
published results and of media attention on the subject, the
& Pine Land owned rights.9 However,
Commission considers it within its mandate to understand
the patent for “Terminator” seed was
what GURTs are and to inform the public about predicted
approved in Europe (EP 775212B) and
Canada (CA patent 2196410) in 2005.10

10
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The filing of this patent raised awareness about the possible
consequences of the use or marketing of GURTs.11 It is important
to note, however, that in 2005, the Convention on Biological
Diversity’s Ad hoc technical expert group on genetic use restriction
technologies determined that no report had been issued about a
functional GURT system and no data from greenhouse trials had
been released.12 On the other hand, the registry of the Canadian
patent, seven years after the registry of the American patent, suggests
that seed growers still want to push this technology ahead.

1

See Chapter 2 for more information about
the Convention.
2
The terms followed by an asterisk are
defined in the glossary found towards the
end of this supplement.
3	An article in Le Devoir mentions that at the
present time suicide seeds are probably
the most controviersal biotechnology
innovation (Dennis BUECKERT, “Pas de
semences suicide dans les champs”, April
11 2006, p. A2). However, according to
a document published by the Convention
on Biological Diversity in 2006, no
peer-reviewed scientific journal deals with
V-GURTs, and no data have so far been
made available about greenhouse trials
(CBD, Submission to the Convention on
biological diversity on advice on the report
of the ad hoc technical expert group on
genetic use restriction technologies, UNEP/
CBD/WG8J/4/INF/17, December 8 2005, p. 6,
[on line], http://www.cbd.int/doc/meetings/
tk/wg8j-04/information/wg8j-04-inf-17-en.pdf).

11
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4 	In English, the acronym GURT is used
for Genetic use restriction technology.
	A whole range of other terms are also
used, such as Control of plant gene
expression, Technology protection system
(TPS), as well as nicknames such as
“Terminator”, “suicide seeds”, etc. This
supplement will use the term GURT.
	Although genetic use restriction technologies
involve genetically modified organisms,
the present document draws a distinction
between GURTs and GMOs as a way of
keeping things clear for the reader. As a
result, the term GMO will not refer here
to GMOs based on GURT technologies.
5
See the position statement of CEST, For the
Ethical Management of GMOs, especially
Chapter 1, for details about the history
and scientific context of GMOs. The full
original French document can be
downloaded from CEST’s website, in
addition to an English-language summary
with recommendations and cautionary
notes: http://www.ethique.gouv.qc.ca.
6
Melvin John OLIVER et al., Control of Plant
Gene Expression, US Patent 5723765.
7
In 2006, Monsanto finally bought Delta &
Pine Land, after being rebuffed initially in
1998 (A. Pollack, “Monsanto buys Delta and
Pine Land, top supplier of cotton seeds in U.S.”,
The New York Times, August 16 2006).
8
See Chapter 1 for explanations of different
types of GURTs.
9
“Monsanto also reaffirmed its existing policy
not to develop or utilize sterile seed technology, such as the so-called ‘terminator’
technology, to which Delta and Pine Land
has rights”. (MONSANTO, Monsanto
Company Completes Divestiture of
Stoneville and NexGen Businesses, Begins
Combining Delta and Pine Land Business,
News release, http://monsanto.mediaroom.
com/index.php?s=43&item=500&printable).
10 Jerry Edwin QUISENBERRY et al., Control
of Plant Gene Expression/Régulation de
l’expression d’un gène de plante, Patent
CA 2196410.
11 	It should be noted however that there
is no direct link between a patent and
marketing. A patent defines ownership of
an invention and aims to protect information
concerning it. Several years may actually pass
between registry of a patent and marketing
of the invention itself.
12 CBD, Submission to the Convention on
biological diversity on advice on the report
of the ad hoc technical expert group on
genetic use restriction technologies, op. cit.,
pp. 4 and 6.

The moratorium on GURTs

27. Urges Parties and Governments to assess whether there is a
need to develop, and how to ensure the application of, effective
regulations at national level which take into account, inter alia,
the specific nature of variety-specific and trait-specific genetic
use restriction technologies, in order to ensure the safety of
human health, the environment, food security and the conservation and sustainable use of biological diversity and to make
this information available through, inter alia, the clearing-house
mechanism;

Since 2000, GURT has been subject to a de facto moratorium at the request of Parties to
the Convention on Biological Diversity (CBD). Indeed, at its fifth meeting, the Conference
of Parties (COP):

23. Recommend that, in the current absence of reliable data on genetic use restriction
technologies, without which there is an inadequate basis on which to assess their
potential risks, and in accordance with the precautionary approach, products incorporating such technologies should not be approved by Parties for field testing until
appropriate scientific data can justify such testing, and for commercial use until
appropriate, authorized and strictly controlled scientific assessments with regard
to, inter alia, their ecological and socio-economic impacts and any adverse effects
for biological diversity, food security and human health have been carried out in a
transparent manner and the conditions for their safe and beneficial use validated.
In order to enhance the capacity of all countries to address these issues, Parties
should widely disseminate information on scientific assessments, including through
the clearing-house mechanism, and share their expertise in this regard;

[…]
29.	Recognizing the importance of indigenous and local
communities in the conservation and sustainable use of plant
genetic resources according to Article 8(j) of the Convention,
and taking into account the revision of the International
Undertaking on Plant Genetic Resources for Food and Agriculture, requests the Executive Secretary to discuss with those
organizations with relevant expertise and representatives of
indigenous and local communities on the potential impacts
of the application of genetic use restriction technologies on
those communities and on Farmers’ Rights in keeping with
the revision of the aforementioned International Undertaking
to keep, use, exchange and sell seed or propagating material
and to prepare a report to be considered by the Conference
of the Parties.13

24. Encourages Parties and Governments to consider how to address generic concerns
regarding such technologies as genetic use restriction technologies under international and national approaches to the safe and sustainable use of germplasm;

b) The genetic constructs and inducers used;
c) Effects at the molecular level, such as site-specific effects, gene-silencing*,
epigenesis and recombination*;
d) Potential positive applications of the variety-specific genetic use restriction
technologies on limiting gene flow, and possible negative impacts of genetic use
restriction technologies on small populations of threatened wild relatives; and to
make these assessments available through, inter alia, the clearing-house mechanism;
26. Further encourages Parties and Governments to identify ways and means to
address the potential impacts of genetic use restriction technologies on the in situ
and ex situ conservation and sustainable use, including food security, of agricultural
biological diversity;
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In Quebec, the Commission issued a position statement in 2003 on
the ethical management of GMOs, without specifically addressing
GURTs. In this position statement, the Commission recommended that

«

the Government of Québec take steps to ensure that the
Government of Canada subject GMO approvals to scientific
evaluation that takes into account not only the foreseeable
risks, but also the potential effects of these organisms on
human and animal health and the environment.16

As mentioned earlier, the Canadian Food Inspection Agency (CFIA)
reports that for the moment,

«

no applications have come forward for the environmental release
of plants with GURT traits in Canada. This technology is currently
still at the research stage in laboratories – there have been no
confined research field trials or commercial applications from
developers to date in Canada.17

13

CBD, Decisions adopted by the Conference
of Parties to the Convention on Biological
Diversity at its Fifth Meeting, Nairobi, May
15 to 26 2000, Decision V/5, section III,
2000, pp. 88-90, [on line], http://www.cbd.
int/doc/decisions/COP-05-dec-en.pdf.
14 Minister of Agriculture and Agri-Food,
Minister of the Environment, Minister of
	Health, Minister of Industry, Response of
the Federal Departments and Agencies to the
Petition Filed April 7, 2004 by a Resident
of Canada under the Auditor General Act:
Social, Health and Environmental Concerns
of Genetic Engineering, August 2004.
15 CFIA, Genetic Use Restriction Technologies
(GURTs), [on line], http://www.inspection.
gc.ca/english/plaveg/bio/gurtse.shtml.
16 CEST, Pour une gestion éthique des OGM,
Sainte-Foy, 2003, p. 14 [on line], http://www.
ethique.gouv.qc.ca/Pour-une-gestion-ethiquedes-OGM.html#documents.
17 CFIA, Genetic Use Restriction Technologies
(GURTs), op. cit.
13

«

a) The molecular biology information available;

Although a patent has been registered in Canada for a V-GURT
technology, authorities do not plan to issue marketing permits in
the near future.14 They could, however, grant permission to carry out
impact studies in the field, if appropriate scientific data warranted it.15

«

25. Reaffirming the need of Parties and Governments for additional information, and
recalling Article 8(g) of the Convention on Biological Diversity, which calls on Parties
and Governments to establish or maintain procedures for regulating, managing or
controlling risks associated with the use and release of living modified organisms
resulting from biotechnology, invites Parties to carry out and disseminate the results
through the clearing-house mechanism and submit scientific assessments on, inter
alia, ecological, social and economic effects of genetic use restriction technologies
taking into account such information, as available, as:

«

«

Introduction

Groups and individuals opposed to lifting the moratorium on GURTs18 are for all intents
and purposes the same as those opposed to GMOs: environmentalist NGOs (e.g.,
Greenpeace,19 Ban Terminator,20 ETC Group21 (formerly RAFI etc.), EcoNexus and the
Federation of German Scientists,22 members of the Cartagena Protocol. These groups are
concerned about the risks posed by GURTs for biodiversity, world food security, the rights
of small farmers in developing countries and the artisanal production methods that ensure
both the reuse of seeds and a certain degree of self-sufficiency for farmers. As a result,
these groups are campaigning in favour of maintaining the moratorium. Other groups,
such as insurance companies, are refraining from making public statements about the
issue, but their market behaviour (the level of premiums and deductibles, for example)
suggests a high degree of distrust where GURTs are concerned.
Meanwhile, seed companies that have developed GURT patents (Delta & Pine Land Co.,
Monsanto, Syngenta, Zeneca Ltd.,23 Novartis,24 UniCrop Ltd., Pioneer Hi-Bred International, Dow Agrosciences, BASF25 and Dupont26), as well as the U.S. Department of Agriculture
(USDA)27 and some American universities (including Rockefeller University, Yale, Cornell,
Iowa State University28), are defending the view that the market is capable of regulating
the use of GURTs in terms of the benefits and disadvantages they provide. In addition,
they say this technology could both have positive economic consequences for developing
countries and contribute to improving living conditions for their inhabitants. Finally, by
avoiding the spread of genetically modified seeds, GURTs would provide a technological
remedy to the problems associated with the contamination of conventional crops by
GMOs, thus enhancing biosafety*. For all these reasons, these groups see the moratorium
as a barrier hindering the pursuit of further research on GURTs: they want to see the
moratorium lifted29 so that field trials can be undertaken.

«

[…]
b)	In view of the current lack of data, recommend that Parties
and other Governments consider the development of
regulatory frameworks not to approve GURTs for field-testing
and commercial use;
c) Encourage Parties, other Governments, relevant private
sector entities and other relevant organizations to carry out
and disseminate the results of studies on the environmental
(e.g. risk assessment), socio-economic and cultural potential
impact of GURTs on smallholder farmers, indigenous and
local communities and make these studies available in a
transparent manner through, inter alia, the clearing-house
mechanism;”
[…].32

24

«

Problems

The moratorium would therefore appear to be creating a vicious circle, because it is
essential to know the environmental impacts and risks of genetic drift* before field trials
are undertaken, but it is impossible to obtain such knowledge without field trials:30
Given the many tangled variables involved, one cannot be satisfied with laboratory
experiments or the control of culture media. Phenomena considered “unlikely” and
not observed in vitro may occur in the field. Conversely, phenomena observed in
the laboratory may end up having no notable consequences in the environment.31

«

«

The debate about field trials continued in 2004 with the report of the technical expert
group on GURTs of the Convention on Biological Diversity (CBD), containing the following
main recommendations:

14
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18

See the section “Different positions on the
moratorium” in Chapter 2.
19 GREENPEACE, “Canada under Pressure
to Take Clear Stance Against Terminator”,
March 16 2006, [on line], http://www.
greenpeace.org/canada/en/press/pressreleases/canada-under-pressure-to-take.
20 	On the campaign website is a list of
international endorsements containing
about 600 names (among them associations
of biological and non-biological producers,
consumers and citizens). See BAN TERMINATOR,
List of Endorsements, May 31 2007, [on line],
http://www.banterminator.org/content/view/
full/323.
21 ETC Group, Terminator & Traitor, [on line],
http://www.etcgroup.org/en/issues/
terminator_traitor.html?language=English&
keyword=Terminator_%26_Traitor&limit=15.
22 ECONEXUS AND THE FEDERATION OF GERMAN
SCIENTISTS, V-Gurts (Terminator Technology) :
Design, Reality and Inherent Risks, January
2006, [on line], http://www.econexus.info/
pdf/V-GURTs_overview.html.
23 Zeneca has since merged with Astra, and is
now focused mainly on pharmaceuticals.
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Novartis has since withdrawn from
agrochemical activities to focus on health.
25	BASF (EXSEED GENETICS, L.L.C./Iowa State
University), WO9907211, February 18 1999.
26 DUPONT (Pioneer Hi-Bred), US 5859341,
January 12 1999.
27 For a detailed list of GURT patents and
patent-holders, see Annex 1.
28	According to an article from Iowa State
University, “To the extent that GURTs
contribute toward IP protection harmonization,
they can be world-welfare enhancing.
	However, the positive impact of GURTs
could be greatly reduced if they increase
	IP protection beyond a certain level. The
use of GURTs to impose IP protection in
South America generally increases the
expected welfare of US producers”. See
Sergio H. LENCE and Dermot J. HAYES,
“Technology fees versus GURTs in the
presence of spillovers: world welfare
impacts”, AgBioForum, September 2005,
vol. 8, nos. 2 and 3, p. 172.
29 See the section “Different positions on the
moratorium” in Chapter 2.
30	On this subject, a document of the Ad
	Hoc Technical Expert Group on the Genetic
Use Restriction Technologies (SBSTTA) dated
June 27, 1999 describes the reservations of
New Zealand with regard to the main
recommendation of the moratorium: “For
that reason, New Zealand had reservations
about the seventh preambular paragraph
and subparagraph (e), since the term
‘fieldtesting’ could be interpreted to include
testing in containment outside the laboratory.
	As currently worded, the recommendation
might prevent a country from completing
the necessary level of risk assessment to
make an informed decision on the technology”. See CBD, (Report of the Fourth
Meeting of the Subsidiary Body on Scientific,
Technical and Technological Advice), UNEP/
CBD/SBSTTA/4/14, June 27, 1999, p. 25,
[on line], http://www.cbd.int/doc/meetings/
sbstta/sbstta-04/official/sbstta-04-14-en.pdf.
31 CST, OGM et alimentation humaine:
impacts et enjeux pour le Québec,
Sainte-Foy, 2002, p. 35.
32 CBD, Advice on the Report of the Ad Hoc
Technical Expert Group on the Genetic Use
Restriction Technologies, October 21 2004,
UNEP/CDB/SBSTTA/10/15, p. 4, [on line] http://
www.cbd.int/doc/meetings/sbstta/sbstta-10/
official/sbstta-10-15-en.pdf.

Furthermore, although the group of experts mandated by the Subsidiary Body for Scientific,
Technical and Technological Advice (SBSTTA) advised the Parties to the CBD to conduct
GURT research on a case by case basis to collect environmental impact data, the Parties
to the Convention again voted in 2006 in favour of maintaining the moratorium and the
ban on field trials.33
Since 2000, knowledge on GURTs and their environmental impacts appears to have
made very little progress. To date, no living organism integrating GURT technology has
been either approved or marketed anywhere in the world. However, some of the Parties
to the Convention on Biological Diversity, such as Canada, Australia, New Zealand and
the United States, would like to see the introduction of controlled trials on a case by
case basis, in the field, to build up the required knowledge base and be able to take an
informed position. In the present supplement, the Commission is taking a position on
precisely this issue.
Moreover, the limited information available leads part of the scientific community to
question the effectiveness of genetic use restriction technologies, since GURTs have until
now seemed to be a complex and costly theoretical model whose effectiveness and feasibility have not been demonstrated. Besides, for this demonstration to be made, further
tests will need to be carried out in the greenhouse and laboratory. Without providing a
comprehensive measure of the environmental impact of GURTs, these trials could at least
determine if the system works. In other words, before considering lifting the moratorium,
reliable data are needed to show that the level of environmental risk is reasonable – or
even equivalent to risks posed by other products. If such data do not exist, then field trials
should not be conducted. Conversely, if the data exist, but are not accessible as a way of
protecting inventions or trade secrets, then the lifting of the moratorium requires that
data should be made available.

In summary, genetic use restriction technologies have existed since
1998 and are patented in several countries, including Canada.
Since 2000, the CBD moratorium has prohibited field trials for biosafety reasons and because of the potential socioeconomic impacts
which the marketing of organisms produced by this technology
could have on agriculture. Since Canada does not see the CBD
moratorium as a recommendation rather than a strict prohibition,
it favours field trials on a case-by-case basis in accordance with
procedures established by the CFIA. As a result, Canada has reiterated
its support for the above-mentioned recommendation at the Eighth
Conference of the Parties to the CBD, held in Curitiba, Brazil in March
2006. But the CFIA says on its website that it will apply the same
approach to any application for field trials in confined conditions
for plants with GURT characteristics as it applies to plants with novel
traits (PNT, which include GMOs), namely a rigorous scientific
assessment of environmental safety for human and animal health.34
In this context, the Commission considers it necessary to understand
what GURTs are, and what their potential or actual impacts are on
the environment and on various stakeholders, in order to identify
the ethical issues raised by these new technologies and offer ethical
guidance to the Government of Quebec. Moreover, it seems likely
that other Quebec government departments will eventually have to
take decisions with respect to the set of problems raised by GURTs
that goes well beyond Quebec’s borders.
The first chapter of this supplement will define the scientific technologies surrounding genetic use restriction, present the different
types of GURTs and the range of their applications, their primary
objective, as well as their strengths and weaknesses. The second
chapter will address the regulatory and policy framework for GURTs
at the national and international levels, and present different positions
on this issue. The next chapter will analyze the positive and negative
impacts resulting from the use and marketing of GURTs as well as
ethical issues they raise and the values at stake. Following this ethical
assessment, the final chapter will offer recommendations for Quebec,
Canadian and international policy makers.
33

34
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“The Conference of the Parties reaffirms
decision V/5, section III (Genetic use
restriction technologies)”. See Decisions
of the Conference of the Parties to the
Convention on Biological Diversity at its
Eighth Meeting, Curitiba, March 20-31,
2006, UNEP/CDB/COP/8/31. http://www.cbd.
int/doc/decisions/COP-08-dec-en.pdf.
CFIA, Genetic Use Restriction Technologies
(GURTs), op. cit.

The Scientific Context

35

Chapter

The Scientific Context

1

Given that GURTs or “Genetic Use Restriction Technologies” are not well known by the general
public, the Commission considered it useful to explain the technical and scientific aspects of these
technologies in order to make it easier to understand the ethical issues they raise.

Moreover, the initial effort devoted to research on GURTs was above
all a way to strengthen corporate intellectual property, and other
interests only emerged at a later date.

What are GURTs?

However, few technologies are 100% effective and in the absence
of data on GURTs it is impossible to ascertain their effectiveness.
In an area such as agriculture, a rate of hybridization* – or contamination – of just 0.01% could ultimately prove significant.39 The rate
of introgression*, or the long-term movement of a gene into the
environment, is hard to predict let alone measure.

“Genetic Use Restriction Technologies” (GURTs) are by definition
GMOs35 have been created for many
GMO products designed to limit gene flow using a molecular
reasons, the most common of which
confinement strategy (for example, by making a GMO sterile).37
are the desire to reduce the amount
of pesticides in use and to increase the
These are processes designed to insert a mechanism into a
efficiency of agricultural production
living organism by transgenesis*; the
systems.36 These are organisms in which
mechanism in turn prevents the unauthorized or unwanted multiplication of
genetic material has been inserted in the laboratory by nona variety (Variety-GURT) or of a given
sexual means. One of the main fears associated with GMOs is
trait (characteristic) of the organism
the dispersal of exogenous (or recombinant) genetic material
(Trait-GURT). GURTs are thus intended
in nature. For this reason, researchers have devised various
to hold transgenes in check and prevent
strategies in order to minimize gene flow, i.e. the migration of
their release into the wild. However,
genes from one population to another. Two main strategies
their primary purpose is economic,
can be identified: 1) physical confinement* and 2) molecular
namely the protection of the investconfinement by means of chloroplast transformation*,
ment required to develop the seed,
apomixis*, male sterility, cleistogamy*, transgene mitigation*,
which in turn is secured by the need
or lethal segregation* (see Annex 2).
to acquire the seed from the supplier.38
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The different types of GURTs
As mentioned above, GURTs consist of two distinct types of technology: V-GURTs (for variety), which require limiting the multiplication
of transgenic plants by making sterile seeds, and T-GURTs (for trait)
whose function is to limit the use or expression of a trait conferred
by the transgene. These two broad categories then include variants
that are the subject of dozens of patents (see Annex 1 for examples).
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For a history of the development of GMOs,
see the position statement Pour une gestion
éthique des OGM, (CEST, op. cit., 2003).
	In addition, see the Quebec government
site on GMOs: http://www.ogm.gouv.qc.ca/
info_historique.html and Annex 3 of the
present document for the proportion of
GMO crops world-wide in 2007.
36 GMOs have been created for many other
uses. For example, in the food area:
resistance to a herbicide capable of
destroying any other variety, resistance
to insect pests, resistance to viruses, adapting
to the constraints of a physical environment,
such as drought, salinity, cold, etc., the
control of pollination for the production of
hybrid varieties of rapeseed and chicory,
improving the conservation of fruits and
vegetables by delaying ripening, improving
the nutritional value of food, improving and
optimizing the flavour of certain foods and
their shelf life, making certain plants
non-allergenic. There are also other uses for
microorganisms, animals and plants in various
areas: research, food, the pharmaceutical
industry, ornamental horticulture, forestry.
See the position statement Pour une
gestion éthique des OGM, op. cit., pp. 10-13.
37 «A concern has often been expressed that
transgenes might escape from genetically
modified plants into wild populations. One
of the main purposes for the development
of TPS (technology protection system) was
to offer a way in which the risk could be
restricted or completely eliminated.»
(UNITED STATES DEPARTMENT OF AGRICULTURE,
«Why USDA’s technology protection system
(aka “Terminator”) benefits agriculture»,
Agricultural Research Service, 2004,
[en ligne], http://www.ars.usda.gov/is/br/
tps/#limiting).
38 Letter from Hugh Grant at Monsanto,
addressed to the Secretariat of the
Convention on Biological Diversity, May 14
1999, in the CBD document Consequences
of the use of the new technology for the
control of plant gene expression for the
conservation and sustainable use of biological
diversity, UNEP/CBD/SBSTTA/4/Inf.3, May 18
1999, p. 10, [on line], http://www.cbd.int/
doc/meetings/sbstta/sbstta-04/information/
sbstta-04-inf-03-en.pdf.
39	According to a study of the rapeseed
species Brassica napus, a rate of hybidization
of 0.019% would lead to the formation
of 17,000 viable and non-viable hybrids
(± 16 000) in agriculture. The generous
confidence interval is explained by the
variable nature of the frequency of hybrid
formation (Rosie S. HAILS et Kate MORLEY,
«Genes invading new populations: A risk
assessment perspective», Trends in Ecology
& Evolution, 2005, vol. 20, p. 245).
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V-GURTs (see Table 1)

Table 1

V-GURT appeared in 1998 and are better known as “Terminator Technology”40 (see figure
below). Other technologies have subsequently been developed, with similar effects, i.e.
they produce sterile seeds. They use different mechanisms to induce sterility, and each
company has created – and patented – its own system.
Some V-GURT systems have a “recoverable block of function”, i.e. a recovery mechanism
for fertility which is activated when the plant is exposed to a trigger such as a chemical
or thermal shock. These are seeds whose sterility is reversible.41 Activists have dubbed
these latter seeds “zombie seeds”.
Other V-GURT technologies are characterized by bisexual infertility based on the principle
of forming a hybrid from the seed of two parent plants, each of which expresses a specific
gene. These genes are harmless in themselves, but the plants derived from this cross-breeding
sustain the combined expression* of both genes and are unable to develop seeds.42
Parthenocarpy*, in other words the formation of fruit without seeds and without fertilization – occurs naturally in some fruit or is induced by conventional improvement methods 43
– is another way to limit gene flow. Recently, research teams have identified genes
involved in parthenocarpy, and it could prove feasible to extend this phenomenon, using
transgenesis, to all plant species.44 Some researchers suggest that it might be possible to
combine both methods – bisexual sterility and parthenocarpy – in order to obtain “super
sterile” plant varieties.45
Finally, other V-GURTs, dubbed “kamikaze plants” by environmental activists, 46 have a
lethal gene* which is herbicide sensitive.47 When exposed to the herbicide, these plants
convert an inert toxin precursor*, and then they die. Other plants which do not have
the lethal gene are not affected by the inert precursor contained in the herbicide. As a
result, conditional lethal transgenic plants could easily be destroyed without affecting
surrounding plants.

Types of sterile seeds

Name / nickname

Category

Status and market
availability

Reversibility

Control of gene
expression in plants/
“Terminator”

GMO-GURT

Irreversible

Patented, but not
marketed, subject
to the moratorium

Conditional
lethal gene /
“kamikaze plants”

GMO-GURT

Sterility actived
by a herbicide

Patented, but not
marketed, subject
to the moratorium

Parthenocarpy

Natural, classic
genetics or GMO-GURT

Irreversible

Naturally occurs
in some fruit

Seed with reversible
blockage of function /
“zombie seed”

GMO-GURT

Reversible, requires a
chemical or physical
trigger

Patented, but not
marketed

Bisexual sterility

GMO-GURT and
classical hybrid

Irreversible

No GMO using bisexual
sterility currently on
the market, subject
to the moratorium

Triploidy*48

Natural, classical
genetics

Irreversible

Naturally occurs in
some plants

43
44
40	A group of activists, the ETC Group (Action
Group on Erosion, Technology and Conservation), quickly gave this catchy nickname
to the technology. Nowadays, the general
public and the media commonly use the
nickname, and some researchers and
companies also readily use it.
41 Viktor KUVSHINOV et al., «Molecular control
of trangene escape from genetically
modified plants», Plant Science, vol. 160,
2001, p. 517-522.
42 Kappei KOBAYASHI et al., «Bisexual sterility
conferred by the differential expression
of Barnase and Barstar: a simple and efficient
method of transgene containment», Plant
Cell Report, 2006, vol. 25, p. 1347-1354.
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For example, seedless water melons.
Yi LI, Transgenic Seedless Fruit and Method,
US Patent 6268552.
45 Yi LI et al., «Invasive ornamental plants:
Problems, challenges, and molecular tools
to neutralize their invasiveness», Critical
Reviews in Plant Science, 2004, vol. 23,
p. 387.
46 Kelly PATTERSON, «Genetically modified
“Zombie seeds” raise environmental
concerns», The Ottawa Citizen,
13 June 2007.
47 CFIA, Plant Molecular Farming, discussion
paper.
48	A triploid organism has three sets of
chromosomes rather than two. In plants,
this phenomenon may occur naturally
(e.g., the banana tree). Triploid individuals
are sterile.
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V-GURT - “terminator” technologies developed
by Delta and Pine Land (D & PL)

B

Production of sterile seed, tetracycline is administered

(According to Oliver et al., 1998)

T
R

A

T

Production of fertile seed for multiplication and sale

Constitutive
promoter

1

R

R

R

R

T
Tetracycline (T)
forms a complex
with protein R

Repressor

T

R

T

T
R
R

1

Constitutive
promoter

R

Repressor

R

R

The repressor
protein (R) is
synthesized.

T

R

T

R

R

R

2

Repressible
promoter

3

Specific
promoter

Recombinase

Recombinase

R

The repressible
promoter of the
recombinase gene
is no longer repressed
by protein R, and
the recombinase
is expressed.

R

2

3

Repressible
promoter

Specific
promoter

Protein R binds
to the promoter,
blocking the synthesis
of recombinase.

Recombinase

In the absence
of recombinase,
the blocking
sequence is not
eliminated and
the lethal protein
is not synthesized.

Lethal
protein

Block
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The recombinase
excises the blocking
sequence present
on the lethal protein
promoter. The lethal
protein promoter
is synthesized
and is toxic for
the seedling.

Recombinase

Specific
promoter

24

Lethal
protein

Lethal
protein

Lethal
protein
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T-GURTs (see Table 2)
T-GURTs came out soon after sterile seeds (V-GURTs).49 They differ from V-GURTs in that
they aim to control the expression of a character – conferred by the transgene – in the
plant in particular, and not to limit the proliferation of the plant. This feature may affect
the nutritional value, taste, flowering, useful proteins*, resistance to certain diseases,
etc. Under the effect of an inducible promoter*50, activated by chemical or abiotic stress
(heat shock or osmotic stress), the transgene may be expressed not only when deemed
appropriate, but also in the part of the plant where it will be most useful.
Other T-GURTs have emerged more recently, including the “GM-gene-deletor” to which
activists have given the French nickname of “technologie exorciste” or “exorcist technology” in English.51 Developed at the University of Connecticut, this technology makes it
possible to remove 100% of the transgenes of genetically modified plants.52 Like other TGURTs, it requires the addition of a chemical53 to regulate the excision of the transgene,
by activation or repression. Excision may be limited to certain plant features, such as pollen
and seeds.54 A plant that was genetically modified using this technology would be fertile,
but the transgene would be absent from the plant’s descendants.55

Table 2

Types of T-GURTs

Name / nickname

“GM-gene deletor/
technology”
“Exorciste” in French

Inducible promoter

Category

Characteristics

Status and market
availability

GMO-GURT

Needs a chemical
inducer* to regulate
the excision of the
transgene

Patented, but not
marketed, subject
to the moratorium

GMO-GURT

Needs a physical
or chemical inducer to
express the character

Patented, but not
marketed, subject
to the moratorium

The scope of GURT applications
Although at the present genetic use restrictive technologies mainly involve plants,
they could also be applied to animals.

Plants

Quebec Corn Production
Corn has had a long history of use by
aboriginals. They used traditional openpollinated varieties of corn mainly for
domestic use and trading purposes.
However, the introduction of hybrid
corn during the 1930s and early 1940s
replaced traditional open-pollinated
varieties of corn and revolutionized corn
production because hybrid corn varieties
produced significantly higher yields.
With the development of better yielding
hybrid corn varieties together with earlier
maturing hybrids, corn production rapidly
expanded.

49

“T-Gurt seeds are also being developed by
the agrochemical industry“ (E. MASOOD,
“Compromise sought on ‘Terminator’”,
Nature, June 24 1999, vol. 399, p. 721).
50 Christiane GATZ and Ingo LENK, “Promoters
that respond to chemical inducers”, Trends
in Plant Science, vol. 3, 1998, p. 352.
51 Frédéric FORGE, “La technologie Terminator”,
Service d’information et de recherche
parlementaires, PRB 05-88F, Ottawa, 2006,
[on line], http://www.parl.gc.ca/information/
library/PRBpubs/prb0588-f.pdf.
52 Keming LUO et al., “GM-gene-deletor:
fused loxP-FRT recognition sequences
dramatically improve the efficiency of FLP
or CRE recombinase on transgene excision
from pollen and seed of tobacco plants”,
Plant Biotechnology Journal, 2007, vol. 5,
p. 263.
53	According to Robert J. KEENAN et Willem
P.C. STEMMER, an environmentally harmless
chemical product would be added in the
field (“Nontransgenic crops from transgenic
plants”, Nature Biotechnology, March 2002,
vol. 20, p. 216).
54 Keming LUO et al., op. cit., pp. 263-274.
This can also be considered an “exorcist”
technology (Frédéric FORGE, “La technologie
Terminator”, op. cit.).
55	As a result, the transgene may be removed
from genetic dispersion organs, such as
pollen or seed (Keming LUO et al., op. cit.,
p. 263).
56 Government of Canada, “Corn”, Biobasics:
The Science and the Issues, [on line],
http://www.biobasics.gc.ca/english/
View.asp?x=817.
57 Timo GOESCHL and Timothy SWANSON,
“Genetic use restriction technologies
and the diffusion of yield gains to developing
countries”, Journal of International
Development, 2000, vol. 12, p. 1161.
58 CBD, Thematic Programmes of Work –
Progress Reports on Implementation:
Agricultural Biological Diversity, UNEP/CDB/
COP/6/INF/1/Rev.1, La Haye, April 8 2002,
p. 5, [on line], http://www.cbd.int/doc/
meetings/cop/cop-06/information/
cop-06-inf-01-rev1-en.pdf.

Today, corn is Canada’s third largest grain
crop (after wheat and barley), with an
annual production of approximately seven
million tones. This makes Canada, together
with India and Romania, the sixth largest
producer of corn in the world.
Government of Canada, “Corn”, Biobasics:
The Science and the Issues, http://www.biobasics.
gc.ca/english/View.asp?x=817

In plants, the main targets of V-GURTs are species for which hybrid technology* is not
yet mature, such as wheat, soybeans, cotton and vegetable crops and ornamental crops
in which vegetative propagation* is used. Hybrids are plants derived by crossing two
distinct lineages of plants. These plants have a higher yield and tolerance to environmental
stresses, pests and diseases than non-hybrid varieties.56 Since hybrids cannot form identical
offspring, their descendants lack the uniformity required by mechanized agriculture. If
farmers want to enjoy the benefits provided by these varieties, then they must buy their
hybrid seeds every season, just as they do currently in the case of GMOs in general and
as may eventually need to do in the case of GURTs.57 T-GURTs, meanwhile, can in theory
apply to all species.58

26

An Ethical Examination of Genetic Use Restriction Technologies

27

Chapter 1 - The Scientific Context

Moreover, GURT technology is able to control gene flow. In this case, its application is not
limited to plants whose hybrid seeds are hard to find in the market, but is favored instead for
open-pollinated plants for which wild relatives exist in the local setting.59

Animals
One of the main challenges with optimal breeding programmes for farm livestock is to
achieve sufficient control of couplings to avoid mixing breeds and the inevitable resulting
dilution of genetic resources. In meat production, breeds are crossed in order to improve
productivity by coupling females with males having a high potential for lean tissue growth.
Using GURT technology, the sterilization of male hybrids would maximize the genetic
improvement program without having to control mating, while also protecting the breeding
integrity of females. Using GURT technology in milk production could encourage the
development of genetically modified animals capable of synthesizing new dairy products.
Another possible application of genetic use restriction technology is egg production; it
could result in infertile eggs without affecting the fertility of laying hens.60
According to the report of the United Nations Food and Agriculture Organization (FAO),
environmental hazards for farm animals associated with unintentional crossings may more
easily be controlled, given the high degree of domestication and current practices in terms
of reproductive control.
Among aquatic species, researchers have been working since the late 1990s to develop
sterile fish. In 2000, a laboratory of the Institut de recherché agronomique (INRA) in
Rennes, France produced a sterile fish. Although the fish is primarily seen as a model for
basic research, it presents definite advantages for the aquaculture* market:

Reproductive control of transgenic fish is therefore essential if environmental
impacts of such populations are to be avoided. In the absence of knowledge of
their impact on aquatic ecosystems, the production of sterile transgenic fish for
aquaculture is a minimum precaution.61

Unlike the case of farm livestock, the high probability of escapes of fish varieties containing
GURT chimeric genes* leads to concerns about the possible alteration of wild populations
if transgenes are transmitted into the wild genepool, thus affecting the reproductive ability
of wild populations.62 Even though other teams are also working on developing sterile
transgenic fish,63 no patent applications have been filed for GURTs specifically adapted
to animals.64
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Scientific knowledge about GURTs is scarce, and mostly of a
theoretical and hypothetical nature. On the one hand, knowledge
depends on the availability of data contained in patent applications
filed by companies. On the other hand, knowledge is derived either
from theoretical models or from available knowledge about similar
systems (hybrids). As a result, the applications mentioned above are
still theoretical in nature.

«

«

Finally, insects could also be targeted by GURTs. Instead of genetically modifying plants which are attacked by pests, researchers have
considered possible to change insects themselves. For example, one
could “insert* into the genome of the Pink Bollworm [a pest in cotton
farming] a gene that proves fatal for insects inheriting it. Eventually,
the species would be eradicated, without the need to go through a
costly annual program of irradiation”.65 This strategy aims to release
male insects into the environment which carry a dominant lethal
gene in females, as a way of replacing control methods based on
the release of male insects rendered sterile by irradiation.66 As in the
case of plants, the main concern raised by this breakthrough is the
possibility of gene flow.

CGRFA, Potential impacts of genetic use
restriction technologies (GURTs) on
agrobiodiversity and agricultural production
system, Background study paper no. 15,
p. 3, [on line], ftp://ftp.fao.org/ag/cgrfa/BSP/
bsp15e.pdf.
60 Ibid., p. 31.
61	Bernard BRETON and Patrick PRUNET,
«Quelles précautions imposerait la présence
de poissons transgéniques dans les
élevages?», Les OGM à l’INRA, May 1998,
[on line], http://www.inra.fr/internet/
Directions/DIC/ACTUALITES/DOSSIERS/OGM/
breton.htm. On this subject, cf. Svetlana
UZBEKOVA et al., “Transgenic rainbow
trout expressed sGnRH-antisense RNA
under the control of sGnRH promoter of
	Atlantic salmon”, Journal of Molecular
Endocrinology, 2000, vol. 25, pp. 337-350.
59
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62 FOOD AND AGRICULTURE ORGANIZATION
	OF THE UNITED NATIONS, Potential Impacts
of Genetic Use Retriction Technologies
(GURTs) on Agricultural Biodiversity and
Agricultural Production Systems: Technical
Study, CGRFA-9/02/17 Annex, Rome, October
2002, p. 5, [on line], ftp://ftp.fao.org/ag/
cgrfa/cgrfa9/r9w17ae.pdf.
63 Wei HU et al., “Antisense for gonadotropinreleasing hormone reduces gonadotropin
synthesis and gonadal development in
transgenic common carp (Cyprinus carpio)”,
Aquaculture, 2007, vol. 271, pp. 498-506.
64 The first (non sterile) transgenic fish is now
being marketed in the United States. For the
time being, it is sold in pet shops, but
scientists want to use it eventually in the war
on pollution since the fish becomes fluorescent
on contact with environmental toxins.
Scientists have inserted a fluorescence gene
into the fish which is contantly fluorescent
for the time being. (See website: http://www.
glofish.com).
65 Jean-Pierre ROGEL, “Et maintenant, les
insectes terminators”, Québec Science,
July-August 2002, p. 15.
66 Dean D. THOMAS et al., “Insect population
control using a dominant, repressible, lethal
genetic system”, Science, March 31 2000,
vol. 287, p. 2474.
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67

After describing the scientific background of genetic use restriction technologies,
the Commission describes regulations and national and international guidelines
governing GURTs, while taking note of the positions adopted by some countries
on the international moratorium of the Convention on Biological Diversity.

International regulations
Although there is no law with international jurisdiction governing GURTs, several international treaties mark out the limits of their possible use in the future. The following
section describes the main treaties in force.

The Convention on Biological Diversity (CBD)

The Conference of Parties (COP)
Created pursuant to Article 23 of the Convention on Biological
Diversity, the Conference of Parties is a body of the Convention
and is also the ultimate authority. Its first meeting was held in the
Bahamas in 1994. The COP brings together all governments that
have ratified the Treaty of the Convention.

«

[It] …reviews progress under the Convention, identifies new
priorities, and sets work plans for members. The COP can
also make amendments to the Convention, create expert
advisory bodies, review progress reports by member nations,
and collaborate with other international organizations
and agreements.70

As mentioned in the introduction, the CBD is an international treaty adopted at the Earth
Summit in Rio de Janeiro in Brazil in 1992:

«
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«

The Subsidiary Body for Scientific, Technical
and Technological Advice (SBSTTA)
At the 1992 Earth Summit in Rio de Janeiro, world leaders agreed on a comprehensive
strategy for “sustainable development” -- meeting our needs while ensuring that we leave
a healthy and viable world for future generations. One of the key agreements adopted
at Rio was the Convention on Biological Diversity. This pact among the vast majority
of the world’s governments sets out commitments for maintaining the world’s
ecological underpinnings as we go about the business of economic development.68

«

Chapter

The Conference of Parties may rely on the expertise and support
of several other bodies established by the Convention, such as the
Subsidiary Body for Scientific, Technical and Technological Advice
(SBSTTA), which was set up pursuant to Article 25 of the Convention.
The SBSTTA is a committee comprising government representatives
competent in relevant fields of expertise. It plays a key role in making
recommendations to the COP on scientific and technical issues.71
The SBSTTA’s first meeting took place in 1995 in France.

The Convention has three main goals: 1) the conservation of biological diversity (or
biodiversity), 2) the sustainable use of its components, and 3) fair and equitable sharing
of benefits of genetic resources. As of July 2008, 191 countries are Parties to the Convention,
while 168 countries had signed. Canada has been a Party since 1992. The United States
signed the Convention in 1993, but has not ratified it.69 In 1992, Quebec said it was
bound by the Convention.

68

69

70

71
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For more information on regulations
concerning GMOs, see chapter 2 of the
CEST position statement Pour une gestion
éthique des OGM, op. cit. An English summary
of this document is provided in For the
Ethical Management of GMOs.
CBD, Sustaining Life on Earth. How the
Convention Biological Diversity Promotes
Nature and Human Well-Being, 1999, p. 2,
[on line], http://www.cbd.int/doc/publications/
cbd-sustain-en.pdf.
Traditionally, the terms “ratification” and
“accession” were used. All countries which
have ratified, acceded to, approved or
accepted the Convention are therefore
Parties to it. In this respect, only States which
have signed a treaty during the time when
it was open for signature can ratify it.
Signature of itself does not establish consent
to be bound, hence the further act of ratification. States which have not signed the
treaty during the time when it was open for
signature can only accede to it (CBD, Treaty
State Description, [on line], http://www.cbd.
int/world/ratification.shtml).
CBD, Sustaining Life on Earth. How the
Convention Biological Diversity Promotes
Nature and Human Well-Being, 1999,
[on line], op. cit., p. 13.
Ibid.
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When the first GURT patent was filed in May 1999, the SBSTTA was mandated to assess the
nature and implications of GURT technology, with respect to i) the conservation and sustained
use of biological diversity, ii ) the ability of farmers to save and reuse seed, iii) plant breeding
and the seed sector, iv) the relationship between agro-industry and ensuring food security.
In its subsequent report, the SBSTTA recommended that the appropriate agencies conduct
additional scientific agricultural studies, on a case-by-case basis, on the ecological effects of
the direct and indirect use of GURTs on agricultural biodiversity and agricultural practices.72
The SBSTTA’s recommendations also focused on biosafety, intellectual property, ethics and
morals and the exchange of information and partnerships. With regard to biosafety,73 the
experts of SBSTTA recommended that, in light of the precautionary principle*, potential
adverse effects should be taken into account, such as the risk of gene flow and the malfunction of systems to control gene expression. They considered it important to monitor
the development of GURT and equivalent technologies, while nonetheless recognizing the
need to assess the potential positive implications of GURTs, such as reducing the risk of
outcrossing between wild plants and GMOs. The report reiterated the need for adequate
field studies of GURT products in targeted ecosystems and in agronomic conditions. The
experts also reminded governments of their responsibility to ensure that such scientific
studies are widely publicized and made available before decisions are taken regarding the
commercial application of GURTs.
In moral and ethical terms, the SBSTTA report highlights the potential effects of T-GURTs
and V-GURTs74 on the ability of farmers and breeders to reuse and conserve seeds and desired
plant characteristics while taking into account the farmer’s privilege* and the breeder’s
exemption*. It also asserts the importance of public participation in risk assessment and
the identification of potential negative impacts on traditional practices. The annex of this
expert paper document provides a technical assessment of GURTs,75 and mentions that no
data as to the effectiveness of T-GURT or V-GURT technology or any other features of its
biology are currently available.76 In addition, the report states that according to specialists,
neither T-GURTs nor V-GURTs are likely to be commercialized for at least five years.77
The concept of the “vicious circle” was first addressed in a SBSTTA document of 27 June
1999:78

The Commission wishes to recall that in 2000 a de facto moratorium
on GURTs was imposed by the Parties to the Convention on Biological
Diversity (CBD). In 2002, as no additional data were available, it
was recommended that the Conference of the Parties reaffirm
paragraph 23 of its decision V/5.79 In October 2004, the SBSTTA
examined another report of the Ad Hoc Technical Expert Group
on GURTs and recommended that Parties and other governments
consider the development of regulatory frameworks not to approve
GURTs for field-testing and commercial use.80 At this meeting,
Canada, agreed with New Zealand, Australia and the United States,
in proposing to conduct field trials on a case-by-case basis, in order
to study the impacts of GURTs on environment.
Finally, at the Eighth Meeting of the Parties to the CBD, held in
Brazil in March 2006, the Parties agreed to maintain the moratorium
and to reject the proposal opening the way to field trials,81 although
so far no refereed scientific literature with peer review indicates
the existence either of a functional V-GURT system or of data from
greenhouse trials.82 Parties have also made several recommendations,
including that of continuing scientific research to assess the environmental and socioeconomic impacts of GURTs. They also emphasized the importance of respecting traditional knowledge and the
rights of farmers to conserve cultivated seeds. Since then, GURTs
have not been on the agenda of either the COP or the SBSTTA.

Divergent positions on the moratorium
A majority of Parties to the Convention on Biological Diversity are
in favour of the moratorium, but other Parties would like to see a
relaxation of the moratorium, in order to undertake research. Here
are some examples of different positions in this regard.

In adopting the recommendation, the Working Group agreed that the report of the
meeting should reflect the view of the delegation of New Zealand that a distinction
should be drawn between field testing in containment, which was an important stage
in risk assessment and would not pose a risk to the environment, and field-testing
without containment, or field release. For that reason, New Zealand had reservations
about the seventh preambular paragraph and subparagraph (e), since the term
“fieldtesting” could be interpreted to include testing in containment outside the
laboratory. As currently worded, the recommendation might prevent a country from
completing the necessary level of risk assessment to make an informed
decision on the technology.

«

«

The moratorium

72

73
74
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CDB, Consequences of the use of the new
technology for the control of plant gene
expression and sustainable use of biological
diversity, UNEP/CBD/SBSTTA/4/9/Rev.1,
17 May 1999, p. 5, [on line], http://www.
cbd.int/doc/meetings/sbstta/sbstta-04/
official/sbstta-04-09-rev1-en.pdf.
Ibid., p. 7.
For definitions of T-GURTs and V-GURTs,
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Africa
In 2003, Uganda declared that GURTs risked making communities dependent on foreign
technologies. Namibia, FIAB [the Fédération nationale des industries agro-alimentaires et
de transformation de Burkina] and Uganda opposed the Brazilian proposal (see below),
noting it was encouraging field tests and focusing on the environmental effects on
agrobiodiversity. They suggested that the Working Group examine the socio-economic
aspects contained in the report of the AHTEG.83
In 2005, [small scale] farmers in Kenya stated their belief that the international ban
on GURTs should remain in place, while supporting the recommendations of various
governments in order to develop national laws to prohibit GURT marketing. GURTs are
unacceptable to farmers and will impoverish them. Moreover, GURTs could contaminate
their crops and cause crop and productivity losses. They endanger local varieties, will
bring about the loss of knowledge and seed saving, and are a threat to communities.84
The African Group sought a moratorium in 2006 on the development and marketing
of GURTs.85

In 2006, Argentina mentioned the multiple hazards of GURTs for
farmers, indigenous and local communities with respect to seed
preservation. Argentina also called for deleting a paragraph in the
draft decision that would have allowed for a case-by-base risk
assessment of GURTs.93

Asia
In 2006, Malaysia also raised the multiple hazards of GURTs for
farmers, indigenous and local communities with respect to seed
preservation. Malaysia requested deletion of a paragraph in the
draft decision that would have allowed for a case-by-base risk
assessment of GURTs.94
India wants a moratorium on the development and marketing
of GURTs.95

Europe

North America
In 2005, Canada recommended that strict risk assessments be conducted, on a case-by-case
basis.86 Canada’s Inuit also believe that seed biotechnology will have a minor impact in
the Arctic, whereas aquaculture biotechnology is raising serious concerns. They are principally
worried about the escape of fish incorporating V-GURT technology, resulting in reduced
productivity, fertility and long-term sustainability of fish stocks.87

In 2003, the European Union, supported by Switzerland, opposed
the Brazilian proposal, noting that it encouraged field tests and
emphasized the environmental effects on agrobiodiversity [at the
expense of socio-economic aspects]. The E.U. also suggested that
the Working Group examine socio-economic aspects in the report
of the AHTEG.96

In 2006, the United States, which is not a Party to the CBD, opposed the idea of a moratorium
on the development and marketing of GURTs.88

South America
Brazil presented its position on GURTs in 2003, focusing on the development of domestic
regulatory frameworks for determining their use in the promotion of research, including
field tests, and disapproving commercial uses that could adversely affect small farmers
and indigenous agrobiodiversity.89
In 2005, Cuba and Colombia recommended that the Working Group now focus solely on
the socio-economic impacts of GURTs. Bolivia proposed the inclusion of a recommendation
on the protection of traditional knowledge and the rights of farmers to preserve seeds.90
Mexico is opposed to GURTs and in favour of maintaining the moratorium on field testing
and commercialization. Once GURTs were approved, they would become state-of-the-art
“high technology”, and the development of alternative methods of bio-containment (see
Annex 2) would fall by the wayside. A large proportion of Mexican agriculture is small-scale
farming with traditional practices of exchange, selection and seed preservation for the
following season.91
Indigenous communities of Peru stressed that “Terminator” would result in the loss of
biodiversity, the erosion of knowledge and of indigenous innovation systems, the loss of
food sovereignty, the erosion of the human rights of indigenous people, the erosion of
the local economy, the marginalization of women, the disruption of indigenous cultural
and spiritual values, the loss of access to seeds and the disappearance of indigenous
agriculture. For all these reasons, Peruvian communities are against the development,
marketing or field trials of “Terminator” technology.92
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In 2005, Austria and the European Community requested that decision V/597 of the CBD
moratorium be reaffirmed, while the Netherlands recommended conducting strict risk
assessments on a case-by-case basis.98

Access and Benefit Sharing (ABS)

Norway raised the multiple hazards of GURTs for farmers, indigenous and local communities with respect to seed preservation. Norway requested deletion of a paragraph in the
draft decision that would have allowed for a case-by-base risk assessment of GURTs.100

Access and Benefit Sharing (ABS) is promoted by Objective 3 and
Article 15 of the CBD to which Quebec adhered in 1992. Genetic
resources are generally understood as material of plant, animal or
microbial origin containing genes with real or potential value.107
The relationship between ABS and GURTs resides in the fact that
GURTs could bring about possible restrictions on the use of genetic
resources, which would in turn run counter to the objectives of ABS
and the CBD.

Sweden is ready to join the African Group and India in seeking a moratorium on the development and marketing of GURTs.101

ABS – access to genetic resources and the sharing of benefits arising from their utilization – has two main objectives, namely:

Oceania

1) facilitating access to genetic resources and enabling their
utilization;
2) promoting fair and the equitable sharing of benefits arising from
utilization of genetic resources.

In 2006, New Zealand and Australia meanwhile supported the proposal to conduct risk
assessment on a case-by-case basis.102
Australia is against the idea of a moratorium on the development and marketing of
GURTs.103

Cartagena Protocol
The Cartagena Protocol104 on Biosafety of the Convention on Biological Diversity was
adopted in Montreal in January 2000 and entered into force on 11 September 2003.
The first article of the Protocol states:

«

In accordance with the precautionary approach contained in Principle 15 of the Rio
Declaration on Environment and Development, the objective of this Protocol is to
contribute to ensuring an adequate level of protection in the field of the safe transfer,
handling and use of living modified organisms resulting from modern biotechnology
that may have adverse effects on the conservation and sustainable use of biological
diversity, taking also into account risks to human health, and specifically focusing
on transboundary movements.105

«

In June 2008, 147 countries were Parties and 103 were signatories to the Cartagena
Protocol. Not all of the major GMO-producing countries have ratified the Protocol.106 As a
result, the United States is not a Party to the Cartagena Protocol, whereas Argentina and
Canada signed in 2000 and 2001 respectively, but have not yet ratified it. For their part,
Brazil and Paraguay have been Parties to the Protocol since 2004, India since 2003 and
China since 2005. GURTs are among the GMOs covered by the Cartagena Protocol.
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Work is underway to establish an international ABS regime. At the
Ninth Meeting of the Conference of Parties to the CBD, held in
Germany in May 2008, the Parties mapped out a work schedule
providing that negotiation of such an international ABS regime
implementing the provisions of the CBD on ABS be completed
by 2010.
The regime will also have to take account of the International
Treaty on Plant Genetic Resources for Food and Agriculture. Adopted
in November 2001, the Treaty has since been ratified by 116
countries,108 including Canada. The Treaty focuses on access and
benefit-sharing, is closely linked to the CBD, and is a vital instrument
for ensuring the availability of plant genetic resources needed to
feed the populations of all countries:

«

Plant genetic resources for food and agriculture are crucial in
feeding the world’s population. They are the raw material that
farmers and plant breeders use to improve the quality and productivity of our crops. The future of agriculture depends on international cooperation and on the open exchange of the crops
and their genes that farmers all over the world have developed
and exchanged over 10,000 years. No country is sufficient in
itself. All depend on crops and the genetic diversity within
these crops from other countries and regions.109

«

In 2006, Switzerland supported the proposal to conduct risk assessment on a case-by-case
basis.99
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The International Convention on the Protection
of New Varieties of Plants

Beneficiaries of the Treaty
- Farmers and their communities, through Farmers’ Rights;
- Consumers, because of a greater variety of foods, and of agriculture products, as well as
increased food security;
- The scientific community, through access to the plant genetic resources crucial for research
and plant breeding;
- International Agricultural Research Centres, whose collections the Treaty puts on a safe and
long-term legal footing;
- Both the public and private sectors, which are assured access to a wide range of genetic diversity
for agricultural development; and
- The environment, and future generations, because the Treaty will help conserve the genetic
diversity necessary to face unpredictable environmental changes, and future human needs.
Commission on Genetic Resources for Food and Agriculture, International Treaty on Plant Genetic Resources for Food
and Agriculture http://www.fao.org/Ag/cgrfa/itpgr.htm

Canada has no ABS system, but a federal-provincial-territorial working group, including Quebec, began studying
the subject in 2005. One anticipated outcome of this group was an ABS policy paper. Published in 2005, ABS
Policies in Canada: Scoping the Questions and Issues serves as the basis for continuing ABS policy discussions
in Canada.110

ABS policy objectives in Canada

The International Convention on the Protection of New Varieties of
Plants was adopted by the International Union for the Protection of
New Varieties of Plants (UPOV), an intergovernmental organization
with headquarters in Geneva, Switzerland. A plant variety right is a
type of intellectual property granted to the breeder of a new plant
variety. This protection confers the exclusive right to produce and
sell propagating material of the variety (for up to 18 years in the
case of Canada), but a number of exceptions distinguish this protection
from a patent. For example, according to the 1978 version of the
UPOV Convention,111 the breeder’s authorization is not necessary
to use a protected variety to create a new one and use it (breeder’s
exception). The Convention also implicitly recognizes that a farmer
may use part of his harvest to reseed his fields (farmer’s privilege).112
As of 18 June 2007, 64 countries were members of UPOV, including
Brazil, Canada, the United States, China and Paraguay.113
The Plant Breeders’ Rights Act of Canada114 and the International
Convention for the Protection of New Varieties of Plants defined
an exemption for seed-improving growers : the seed should flow
freely between researchers and breeders, both public and private,
in order to promote improvement programs and to ensure continuity
in the development of new varieties. V-GURT* seeds are sterile
and may hinder these exchanges, by preventing the sharing of
knowledge, and by having a negative impact on the development
of long-term varieties. However, for the varieties protected by
patents, as is the case for transgenic plants in Canada, the grower’s
exemption no longer exists.
In 2004, the Canadian Biotechnology Advisory Committee (CBAC)
made a recommendation concerning the farmer’s privilege:

«

Farmers are permitted to save and sow seeds from patented
plants or to breed patented animals, as long as these progeny
are not sold as commercial propagating material or in a manner
that undermines the commercial value to its creator of a
genetically engineered animal, respectively.115

Federal/Provincial/Territorial Working Group on Access and Benefit Sharing of Genetic Resources, ABS Policies in Canada:
Scoping the Questions and Issues
http://www.ec.gc.ca/apa-abs/documents/ABS_policies_e.pdf

GURTs would restrict the exchange of genetic resources between researchers and breeders. But GURTs
would also limit access and benefit-sharing, running counter to the International Treaty on Plant Genetic
Resources for Food and Agriculture and any eventual international ABS regime, because some of these
resources would no longer be accessible.
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«

1) Promote the Conservation and Sustainable Use of Canada’s Biodiversity;
2) Improve Canada’s Economic Competitiveness in the Bio-based Economy;
3) Support Ethical Scientific Research and Development;
4) Foster Regional and Aboriginal Development;
5) Support Canada’s Foreign Policy Objectives;
6) Contribute to the Improvement of the Health of Canadians.

110 ENVIRONMENT CANADA, Canadian ABS
Portal, [on line], http://www.ec.gc.ca/
apa-abs/documents/default.cfm?lang=eng.
111 The Convention was adopted in Paris
in 1961, and was revised in 1972, 1978
and 1991. The objective of the Convention
is to use intellectual property rights to
protect new plant varieties (UPOV),
[on line], http://www.upov.int/index_en.html.
112 FORGE, Frédéric, “Intellectual Property
	Rights in Plants and the Farmer’s Privilege”,
op. cit., 2005.
113 UPOV, “International Union for the Protection
of New Varieties of Plants: What it is, What
it does”, Publication UPOV, no. 437(F), issue
of 12 December 2008, [on line], http://
www.upov.int/export/sites/upov/en/about/
pdf/pub437.pdf.
114 JUSTICE CANADA, Plant Breeders’ Rights Act,
1990, ch. 20, Canada, [on line], http://lois.
justice.gc.ca/fr/ShowFullDoc/cs/P-14.6///en.
115 CBAC, Rationalizing Patent Law in the Age
of Biotechnology, September 2004,
[on line], http://www.ic.gc.ca/eic/site/
cbac-cccb.nsf/eng/ah00484.html.

Chapter 2 - The regulatory and political context

Laws and regulations
While some countries regulate GURTs through existing legislation on GMOs, others have
adopted specific laws prohibiting the use of GURTs. Some laws rely on transparency and
the disclosure of information about GMOs between business, government and the public.

Different approaches to risk assessment116
The means used to assess the risks of GMOs for human health, food security and the environment
vary from one country to the next. In Europe, the precautionary principle characterizes the
assessment of genetically modified products. Accordingly, “the European Union considers that
the process of transformation in the production of transgenic food give them a particular character
distinguishing them from other food products, regardless of the degree of similarity between the
two products. In this respect, the European Union considers that GMOs need assessment methods
all of their own.”117 Once GMOs are approved (plants with novel traits or PNT118), Canada and the
United States apply the notion of substantial equivalence* instead. This product-based conception
places the emphasis on the equivalence of the product with a similar product, so that instead of
analyzing the process, “it is the product that prevails, as well as the assurance of its safety for
human health and the environment. To the extent that a product is deemed substantially equivalent
to a product that already exists, it fits into the same approval process as any other product.”119
For this reason, a PNT is analyzed before commercialization in Canada, in order to ensure its safety
for human and animal food. Safety refers to the absence of allergenicity, anti-nutritivity or toxicity
effects for the consumer. In the case of GURTs, no hard data are yet available, so the level of risk
and probability of its occurrence are simply unknown.

The following list is not exhaustive, but provides some examples of laws and regulations,
starting with the situation in Canada.

Canada
In Canada, V-GURT technology was patented in 2005. However, the registry of the patent
does not constitute a permit to market the technology. Besides, Canadian authorities
do not intend to issue marketing permits in the immediate future,120 but wish to carry out
impact assessments in the field, which are currently prohibited by the CBD moratorium.121
Like all other plants, GURT plants will have to be subjected to a risk assessment in terms
of the environment and human health, in line with the notion of substantial equivalence,
and according to Directive Dir2000-07122 issued by the Canadian Food Inspection Agency
(CFIA)123 and Health Canada.124 If new plants are considered to pose no risk, then they
could be marketed. As of May 2007, no request for the release or commercial production
of GURTs has been made in Canada and no field test has been conducted.125 As a result,
GURTs are subject to the same assessment mechanisms in Canada as other GMOs.
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Compared to what is happening in other countries, Canada offers
less transparent access to technical information submitted by applicants for GMO approvals. Currently, the CFIA leaves it up to the
applicant to decide what information supporting the application
should remain confidential.126 However, in 2003, the Canadian
government set up a pilot project to promote greater transparency
and increase public confidence in the safety assessment of foods
derived from plants and microorganisms.127 This pilot project gives
applicants the opportunity to prepare a two-to-three-page public
notice of request for approval, summarizing the request with a brief
description of the subject product and its main characteristics.128
Prior to this pilot project, no information on products being evaluated
was published. It is now possible to register for a notification service
via email, and to receive notice when new applications for approval
are being disseminated. The public is invited to respond to requests
for approval and to send comments by email or by mail.

116 For a fuller understanding of the nature
of risk assessment and of the approaches
used to undertake it, see pages 31 to 35
of the position statement Pour une gestion
éthique des OGM, op. cit.
117 Ibid., p. 32.
118 Plants with novel traits (PNTs) is a term
used by the CFIA to designate a new variety
of a species, that a new or several new traits
or characteristics for that species in Canada.
[…] So far in Canada all genetically modified
plants are considered to have new characteristics and must therefore undergo a risk
assessment. However, the approach adopted
by the CFIA does not mean that all PNTs
are the result of genetic engineering. See
CFIA, Guidelines for the Assessment of Novel
Feeds: Plant Sources, [on line], http://www.
inspection.gc.ca/english/anima/feebet/bio/
dir95-03e.shtml.
119 CEST, Pour une gestion éthique des OGM,
op. cit., p. 33.
120 MINISTER OF AGRICULTURE AND AGRI-FOOD,
MINISTER OF THE ENVIRONMENT, MINISTER
	OF HEALTH, MINISTER OF INDUSTRY, Response
of the Federal Departments and Agencies
to the Petition Filed April 7, 2004 by a
Resident of Canada under the Auditor
General Act: Social, Health and Environmental
Concerns of Genetic Engineering,
	August 2004.
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121 Canada’s position has led to some
controversy. An NDP Member of Parliament
tabled Bill C-448 for first reading in the
	House of Commons on 31 May 2007, with a
view to prohibiting release, sale, importation
and use of seeds incorporating or altered
by variety-genetic use restriction technologies
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such as a fine not exceeding $5 million,
and imprisonment for a term not exceeding
two years. The bill makes no mention of
T-GURTs however. This was a private member’s
bill and does not reflect the official position
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the 2nd session. (HOUSE OF COMMONS OF
CANADA, Bill C-448 prohibiting Terminator
Technologies, First Session, Thirty-ninth
Parliament, 55-56 Elizabeth II, 2006-2007,
[on line], http://www2.parl.gc.ca/House
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2987317&Language=e&Mode=1&File=48.)
122 CFIA, Directive Dir2000-07: Conducting
Confined Research Field Trials of Plant with
Novel Traits in Canada, [on line], http://www.
inspection.gc.ca/english/plaveg/bio/dir/
dir0007e.shtml.
123 CFIA, Directive 95-03: Guidelines for the
Assessment of Novel Feeds: Plant Sources,
[on line], http://www.inspection.gc.ca/
english/anima/feebet/regdir/sect2_6e.shtml.
124 CFIA, Welcome to the Canadian Food
Inspection Agency, [on line], http://www.
inspection.gc.ca/english/toce.shtml and
	HEALTH CANADA, [on line], http://www.hc-sc.
gc.ca/index-eng.php.
125 CFIA, Genetic Use Restriction Technologies,
op. cit.
126 “Veuillez indiquer dans votre demande
quelle information doit être traitée à titre
de renseignements commerciaux confidentiels” (CFIA, Directive Dir2000-07, op. cit.).
127 This pilot project only involves members
of Croplife Canada, who account for
approximately 85% des of developers in
the plant biotechnology sector in Canada.
See CFIA, Projet des Avis de demande
d’approbation relatifs à la biotechnologie,
[on line], http://www.inspection.gc.ca/
english/plaveg/bio/subs/subliste.shtml.
128 The request for approval must contain the
following information: a description of the
host plant, a description of modification,
heredity and stability of the characteristic
introduced, a description of new
characteristics, the toxicity* of new gene
products, a nutritional assessment of the
PNT, allergenicity, and an environmental
impact assessment of the PNT. See CFIA,
Biotechnology notices of submission
project– Submissions posted for public
comment, [on line], http://www.inspection.
gc.ca/english/plaveg/bio/subs/subliste.shtml.
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The

16

principles of sustainable development

1.

“Health and quality of life”:
People, human health and improved quality of life are at the centre of sustainable development
concerns. People are entitled to a healthy and productive life in harmony with nature;

Quebec

2.

The Government of Quebec has no official position on GURTs, even though it supported
Canada’s ratification in May 2005 of the Cartagena Protocol on Biosafety relating to
GMOs. Canadian regulations apply in Québec. Some agencies, including the Commission,
have nonetheless made recommendations to the Quebec government on GMOs – which
may also apply to GURTs. Among the Commission’s recommendations, some involve the
assessment of risks to health and the environment and transparency. In Chapter 4, we
will return to this subject in more detail.

“Social equity and solidarity”:
Development must be undertaken in a spirit of intra- and inter-generational equity
and social ethics and solidarity;

3.

“Environmental protection”:
To achieve sustainable development, environmental protection must constitute an integral
part of the development process;

Sustainable Development Act

4.

In April 2006, Quebec adopted the Sustainable Development Act. This act articulates
a government strategy of sustainable development focused on results and identifying
ways to conduct strict monitoring of actions taken to fulfill the strategy’s objectives.129
According to the text of the law, “Sustainable development is based on a long-term
approach which takes into account the inextricable nature of the environmental, social
and economic dimensions of development activities.”130 Moreover, the Act lays out
16 principles which should guide the actions of government.

“Economic efficiency”:
The economy of Québec and its regions must be effective, geared toward innovation and
economic prosperity that is conducive to social progress and respectful of the environment;

5.

“Participation and commitment”:
The participation and commitment of citizens and citizens’ groups are needed to define
a concerted vision of development and to ensure its environmental, social and economic
sustainability;

6.

“Access to knowledge”:
Measures favourable to education, access to information and research must be encouraged
in order to stimulate innovation, raise awareness and ensure effective participation of the
public in the implementation of sustainable development;

7.

“Subsidiarity”:
Powers and responsibilities must be delegated to the appropriate level of authority.
Decision-making centres should be adequately distributed and as close as possible to the
citizens and communities concerned;

8.

“Inter-governmental partnership and cooperation”:
Governments must collaborate to ensure that development is sustainable from an environmental,
social and economic standpoint. The external impact of actions in a given territory must be taken
into consideration;

9.

“Prevention”:
In the presence of a known risk, preventive, mitigating and corrective actions must be taken,
with priority given to actions at the source;

129 PUBLICATIONS DU QUÉBEC, Loi sur le
développement durable, L.R.Q., c. D-8.1.1,
15 May 2008, [on line], http://www2.
publicationsduquebec.gouv.qc.ca/
dynamicSearch/telecharge.php?type=
2&file=/D_8_1_1/D8_1_1.html. (The Frenchlanguage version of this act is the official
version. The English-language version of
this act is available on line, but is not the
official version: http://www2.
publicationsduquebec.gouv.qc.ca/
dynamicSearch/telecharge.php?type=
5&file=2006C3A.PDF)
130 Loi sur le développement durable, chapter I,
article 2, op. cit.
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10. “Precaution”:

When there are threats of serious or irreversible damage, lack of full scientific certainty must
not be used as a reason for postponing the adoption of effective measures to prevent
environmental degradation;
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11. “Protection of cultural heritage”:

The cultural heritage, made up of property, sites, landscapes, traditions and knowledge,
reflects the identity of a society. It passes on the values of a society from generation to
generation, and the preservation of this heritage fosters the sustainability of development.
Cultural heritage components must be identified, protected and enhanced, taking their
intrinsic rarity and fragility into account;
12. “Biodiversity preservation”:

Biological diversity offers incalculable advantages and must be preserved for the benefit
of present and future generations. The protection of species, ecosystems and the natural
processes that maintain life is essential if quality of human life is to be maintained;
13. “Respect for ecosystem support capacity”:

Human activities must be respectful of the support capacity of ecosystems and ensure
the perenniality of ecosystems;
14. “Responsible production and consumption”:

Production and consumption patterns must be changed in order to make production and
consumption more viable and more socially and environmentally responsible, in particular
through an ecoefficient approach that avoids waste and optimizes the use of resources;
15. “Polluter pays”:

Those who generate pollution or whose actions otherwise degrade the environment
must bear their share of the cost of measures to prevent, reduce, control and mitigate
environmental damage;
16. “Internalization of costs”:

The value of goods and services must reflect all the costs they generate for society during
their whole life cycle, from their design to their final consumption and their disposal.
Sustainable Development Act, L.R.Q., c. D-8.1.1, Chapter II, Article 6. (This English-language document is
not the official version of the Act.)

As will be shown in the following chapters, GURTs involve many of the principles of sustainable
development, for example health and quality of life, social equity and solidarity, environmental
protection, access to knowledge, prevention, precaution, protection of cultural heritage and
biodiversity preservation.
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GURTs are the focus of no specific law in Australia, and fall instead
under the Gene Technology Act 2000. This Act regulates GMOs in
order to protect the environment, health and safety of Australians
by identifying risks posed by – or resulting from – biotechnology.
The Act also seeks to manage these risks,131 while articulating a
concern for transparency between industry, government and citizens.
Accordingly, the website of the Office of the Gene Technology
Regulator (OGTR) features a registry of all GMOs released, information
concerning assessments of risks relating to the deliberate release
into the environment of GMOs132 and a map for locating GMOs by
state. When an application for deliberate release into the environment
of GMOs is made, the OGTR publishes a notice of release in the
Official Gazette and in newspapers, sends an early bird notification
of the request to interested parties (who have registered with it)133
and sends a description of this request to the Government of the
state or territory concerned. Once the application has been made,
the OGTR has between 150 and 255 days (depending on risk) to
make its decision.134

Brazil
In March 2005, Brazil adopted a national ban on “terminator seeds.”
Article 6 of Brazilian law 11.105/05 restricts the use and marketing
of all GURTs and oversees their regulation. Bill 5.964/2005 offers a
less rigid approach and was tabled in the House of Representatives of
Brazil in order to amend Article 6. As amended by the bill, the law
would apply only to V-GURTs and T-GURTs affecting fertility. T-GURT
seeds which do not affect fertility and can be replanted the following
year would be permitted.135

European Community
Across the European Community, GURTs, like GMOs, are evaluated
using a risk-based process. The deliberate release of GMOs into the
environment (in open fields) is regulated by Directive 2001/18/EC.136
According to this directive, when the GMO is destined for the market,
the European Commission makes assessment reports available to
the public, which has 30 days to submit its observations to the
European Commission (Article 24. Information to the public). Moreover, the applicant (“notifier”) may indicate the information which
he or she wishes to remain confidential, although some information
cannot in any case remain confidential. (Article 25. Confidentiality).
This latter information includes the purpose and location of the
release, methods and plans for GMO monitoring and for emergency
response as well as environmental risk assessment.
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131 AUSTRALIAN GOVERNMENT, Office of the
Gene Technology Regulator, 2008, [on line],
http://www.ogtr.gov.au/.
132 For an example of the assessment of risks
related to a single GMO, see AUSTRALIAN
GOVERNMENT, The Biology of Musa L.
(banana), Office of the Gene Technology
	Regulator, January 2008, 77 p., [on line],
http://www.ogtr.gov.au/internet/ogtr/
publishing.nsf/Content/banana-3/$FILE/
biologybanana.pdf.
133 When the OGTR receives an application
to release a GMO into the environment,
it sends an early bird notification (see the
following link: OGTR, Public Participation
in the Assessment of Gene Technology,
[on line], http://www.ogtr.gov.au/internet/
ogtr/publishing.nsf/Content/pubfactsheets-3/
$FILE/factpublic.pdf) to people registered
with the OGTR. This notification includes a
description of the GMO, procedures during
and after release as well as a summary of
the reasons for its decision.
134 AUSTRALIAN GOVERNMENT, Application
Assessment Process, Office of the Gene
Technology Regulator, [on line], http://www.
ogtr.gov.au/internet/ogtr/publishing.nsf/
Content/process-1.
135	Reginaldo MINARÉ, “Technologia genética
de restrição de uso: até onde vai a 		
proibição legal?”, Notícias, 10 May 2006,
[on line], http://www.mrweb.com.br/clientes/
anbiodestaque/geral2.asp?cod=532.
136	OFFICIAL JOURNAL OF THE EUROPEAN
UNION, Directive 2001/18/CE of the
European Parliament and of the Council,
12 March 2001, [on line], http://eur-lex.
europa.eu/smartapi/cgi/sga_doc?smartapi!
celexapi!prod!CELEXnumdoc&numdoc=
32001L0018&model=guichett&lg=en.
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France
In France, the deliberate release of GMOs into the environment (in open fields) is also
regulated by Directive 2001/18/EC. After risk assessment, the Minister of Agriculture may
authorize the experiment. Since 2003, a public consultation process was set up for field
trials, through the interdepartmental website on GMOs.137 On this site, access is provided
to research and development records.138 A national registry of GM crops, a map of GMO
plots by department and a list of tests in France are also available online.139

India
In 2001, India was the first country to adopt a law prohibiting the use of GURTs on
its territory:
[...] no variety of any genera or species which involves any technology which is
injurious to the life or health of human beings, animals or plants shall be registered
under this Act.
Explanation – For the purposes of this sub-section, the expression “any technology”
includes genetic use restriction technology and terminator technology.140

«

«

Norway
Norway has no specific legislation relating to GURTs. These technologies are covered by
existing legislation on GMOs. Unlike other national legislation on GMOs, Norwegian
legislation on the production and use of GMOs includes the fact that the deliberate release
of GMOs must be a benefit to the community and support sustainable development.141
Moreover, the country is in the process of revising its law on biodiversity. The purpose of
the bill tabled in 2004 is to maintain genetic material in Norway as a common resource.
Thus, any person who receives genetic material from a public collection in Norway must
refrain from claiming intellectual property rights or other rights to the material that
would limit its use for food and agriculture.142 In 2006, Norway also introduced an amendment
to the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) that
would require that the source and origin of genetic resources and traditional knowledge
be disclosed in patent applications.143 This amendment would promote the objectives
of the CBD to ensure equitable sharing of benefits arising from the utilization of genetic
resources and would make it easier to check whether the genetic resources have been
accessed in line with national standards.144 Norway’s proposals to the WTO were still
under discussion in May 2007.

Switzerland
Switzerland treats all applications for GURT use the same way it does for GMOs, namely
by applying the stringent requirements of current legislation: “Switzerland is one of the
few countries to have supported the freedom to conduct research on a controversial
technology.”145 Like Norway, Switzerland wants to require the origin of genetic resources
in patent applications.146
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In summary, this overview of laws and regulations at the international
level has identified two divergent trends. The majority position,
adopted by the Convention on Biological Diversity and the majority
of the Parties to the Convention, aims to ban field trials of GURTs,
as long as scientific data held by companies is not made available.
The other minority position supports holding field trials on a case-bycase basis, in order to obtain the knowledge needed to evaluate the
environmental and biodiversity risks posed by GURTs.
On the national level, two trends are also emerging. Some countries
opt for a law banning GURTs (Brazil and India) on their territory, while
other countries rely on legislation already in place concerning GMOs
(Canada and Switzerland). In terms of transparency, the European
Community – including France – and Australia are playing a lead role
by allowing online consultation of files submitted by applicants for
the release or confined trials of GMOs. In this regard, Canada, initially
lagged behind, but has since set up a pilot project so that the public
can access a short summary of basic information on applications for
GMO approval. Norway, meanwhile, hopes that its law on biodiversity
and the Agreement on Trade-Related Aspects of Intellectual Property
Rights (TRIPS) will strengthen access to and equitable sharing of
benefits resulting from the use of genetic resources.

137 SITE INTERMINISTÉRIEL SUR LES OGM, La
réglementation, [on line], http://www.ogm.
gouv.fr/reglementation/reglementation.htm.
138 For an example of a research and
development record, see MONSANTO,
Notification conforme à la directive 2001/
18/CE, Partie B, Demande d’autorisation
pour expérimentation au champ pour le
maïs génétiquement modifié MON 89034 x
NK603 France, 80 p., [on line], http://
www.ogm.gouv.fr/experimentations/
dossiers/dossiers_2007/seance20070109/
	BFR061208.pdf.
139 Article 10 of the Loi relative aux organismes
génétiquement modifiés, adopted 25 June
2008 by the President of the Republic
(LÉGIFRANCE, Loi no 2008-595 du 25 juin
2008 relative aux organismes génétiquement
modifiés, consolidated version of 27 June
2008, [on line], http://legifrance.gouv.fr/
affichTexte.do;jsessionid=711D1C280C90D
3BE336EA4EE8F2FEBF1.tpdjo05v_1?cidTexte
=JORFTEXT000019066077&dateTexte=200
81006).
140 THE GAZETTE OF INDIA, The Protection of
Plant Varieties and Farmers’ Rights Act,
2001, No 53 of 2001, 30 October 2001,
[on line], http://agricoop.nic.in/PPV&FR%20
	Act,%202001.pdf.
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141 THE NORWEGIAN BIOTECHNOLOGY ADVISORY
	BOARD, Sustainability, benefit to the
community and ethics in the assessment of
genetically modified organisms: implementation of the concepts set out in sections 1
and 10 of the Norwegian Gene Technology
Act, December 2003, p. 5, [on line], http://
www.bion.no/publikasjoner/sustainability.pdf.
142 Kathryn GARFORTH et al., Overview of the
National and Regional Implementation of
Access to Genetic Resources and BenefitSharing Measures, 3rd edition, Montréal,
CISDL, 2005, p. 39, [on line], http://www.
cisdl.org/pdf/ABS_ImpStudy_sm.pdf.
143 WORLD TRADE ORGANIZATION (WTO), The
Relationship Between the TRIPS Agreement,
the Convention on Biological Diversity and
the Protection of Traditional Knowledge
– Amending the TRIPS Agreement to
Introduce an Obligation to Disclose the
Origin of Genetic Resources and Traditional
Knowledge in Patent Applications, WT/GC/
W/566, TN/C/W/42, IP/C/W/473, 14 June
2006, [on line], http://commerce.nic.in/
ip-c-w-473.pdf.
144 Ibid.
145 PARLEMENT SUISSE, “Position de la Suisse
sur la technologie de génie génétique
dite “Terminator””, May 2006, [on line],
http://www.parlament.ch/F/Suche/Pages/
geschaefte.aspx?gesch_id=20063206.
146	In summary, Switzerland proposes to amend
the Regulations under the PCT (PCT
	Regulations) to explicitly enable the national
patent legislation to require the declaration
of the source of genetic resources and
traditional knowledge in patent applications,
if the invention is directly based on such
resources or knowledge. The amended text
of the law, tabled in 2006, was submitted
to the Swiss Parliament. A decision should
have been reached at the end of 2007. See
the World Intellectual Property Organization
document, International Patent Cooperation
Union, Working Group on Reform of the
Patent Treaty, Declaration of the Source of
Genetic Resources and Traditional Knowledge
in Patent Applications, Proposals submitted
by Switzerland, 8th session, Geneva, 8-12
May 2006, [on line], http://www.wipo.int/
edocs/mdocs/pct/en/pct_r_wg_8/
pct_r_wg_8_7.pdf.
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Information on GURTs does not circulate freely, and as a result scientific literature published in peerreviewed journals is rare. Most of the discussion of benefits and risks associated with these technologies
is therefore speculative. The fact that data from companies are withheld from the public complicates
the analysis of the social, economic and scientific acceptability of a new technology.147 Without access
to information, the public and policy-makers cannot properly assess the risk associated with releasing
GURT organisms into the environment. Moreover, without reliable data and the free flow of information,
it is hard for government to properly regulate biotechnology in a way that inspires public trust.148
Some information can still be extrapolated from the results obtained from GMOs, although it remains
theoretical in nature.

In order to understand the import of
Anticipated impacts
the moratorium of the Convention on
Biological Diversity, it is important to
Since GURTs have never been subjected to confined field trials,
identify the issues that led to the morathe Commission wishes to underline the fact that the list of
torium and the consequences of any
benefits and drawbacks for the environment, seed compaeventual GURT use and marketing.
nies, farmers, processors, consumers and R&D, as well as for
In the first part of this chapter, the
developing countries, cannot be considered exhaustive.
Commission stresses the positive imThese benefits and drawbacks are
pacts and negative effects of the use
mainly based on theoretical consideand marketing of GURTs on various stakeholders, which are
rations or are extrapolated from
presented according to the order of the food chain. In the
information about GMOs.
second part of this chapter, the Commission identifies the
values at stake.
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For the environment and biodiversity
The fear that GURTs could negatively affect biodiversity is a major
argument in discussions on GURTs and the moratorium. However,
the specific property of GURT technology is that it is designed
to limit the spread of the transgene into the environment, thus
reducing the risk of disrupting biodiversity. The fact that the lethal
protein occurring in a V-GURT is expressed in a specific organ of
the plant and for a limited time (because the transgene does not
appear in the next generation) should limit possible interactions
between the plant and its environment. V-GURTs and some T-GURTs
would therefore reduce gene flow, contributing thereby to biosafety,
as the hybrids formed between native plants and genetically modified plants would be sterile. As a result, according to the Panel of
Eminent Experts on Ethics in Food and Agriculture from FAO, “where
the concern is with possible outcrossing of crops, for example GMOs
that could damage wild plant populations, GURTs might be
justified.”149 Furthermore, the prohibition on the marketing of
sterile seeds does not guarantee the conservation of biodiversity,
since changes in agriculture are nothing new. The shift in the seed
market towards the most profitable seed, i.e. reduction of varieties
once commercial varieties are introduced,150 is already a reality,
even without GURTs.

53

147 “Public participation, access to information
and justice are recognized as a principle
of international sustainable development
law by the International Law Association”
(Daniel C. ESTY, “We the People: Civil Society
and the World Trade Organization”, in Marco
C.E.J. Bronckers and Reinhard Quick (ed.),
New Directions in International Economic
Law: Essays in Honour of John H. Jackson,
La Haye, Kluwer Law International, 2000;
quoted by Kathryn GARFORTH, Balancing
Industry Confidentiality with the Public
Right of Access: The Case of Biotechnology
in Canada, CISDL, Montréal, 2007). “While
access to information by the public is an
important component of environmental
protection, industry has an interest in
protecting its information in order to
maintain a competitive edge. The public,
too, has an interest in maintaining the
confidentiality of information that will
encourage innovation and competition”
(T. Murray RANKIN and Kathryn CHAPMAN,
“Third party provisions”, Report 19 – Access
to information task force, July 2001, [on line],
http://www.atirtf-geai.gc.ca/paperthirdparty1-e.html). For more information
on the protection of confidential information,
see Keith G. FAIRBAIRN and Julie A.
THORBURN, Law of Confidential Business
Information, pamphlet, Aurora, Ontario,
Canada Law Book, 1998; quoted by Kathryn
GAFORTH, 2007, op. cit.). In addition, in a
case of approval of a plant with novel
traits, the Office of the Auditor General of
Canada concluded that: “the Agency
[Canadian Food Inspection Agency] cannot
demonstrate, through its internal documentary
evidence that it is consistently applying
quality management procedures in its
evaluations of applications for the
unconfined release of PNTs [plants with
novel traits].” (OFFICE OF THE AUDITOR
GENERAL OF CANADA, Report of the Auditor
General to the House of Commons of
Canada: Chapter 4. Canadian Food
Inspection Agency – Regulation of Plants
with Novel Traits, Ottawa, March 2004,
[on line], http://www.oag-bvg.gc.ca/internet/
docs/20040304ce.pdf).
148 Kathryn GARFORTH, 2007, op. cit., p. 40.
149 FAO, Report of the Panel of Eminent Experts
on Ethics in Food and Agriculture, Rome,
2001, p. 14, [on line], ftp://ftp.fao.org/
docrep/fao/003/x9600e/x9600e00.pdf.
150 FAO, Building on Gender, Agrobiodiversity
and Local Knowledge: A Training Manual,
	Rome, 2005, [on line], http://www.fao.org/sd/
links/documents_download/Manual.pdf.
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For seed companies

One might think that once the GURT system was coupled with a genetically modified
plant, this would prevent gene flow and preserve biodiversity. However, in the agricultural
sector, environmental stress can open up a significant gap between the laboratory and
the field. No rigorous experiment in this area has yet been undertaken. The technological
feasibility of the system and its impact on the protection of biodiversity are not guaranteed.151
GURTs, like GMOs in general, could have negative consequences resulting from an alteration of the components of the host plant, due to changes in DNA, the extinction of genes*,
mutations, problems with the promoter, the segregation of different compounds during
the genetic reproduction process152 or metabolic interference induced by coded proteins.153
Such changes in the plant could make it toxic and disrupt its development, the environment as well as human and animal health.154
According to the report of the technical expert group on GURTs of the Convention on
Biological Diversity, selection pressure* could favour the selection of viable seeds over
sterile seeds, making the V-GURT system unreliable.155 To date, no data confirm that the
GURT system functions adequately. Moreover, it is difficult to draw a parallel between
GMOs and GURTs because the very concept of the GURT system is new and very few
proteins produced by inducing sterility transgenes have been characterized. Unwanted
properties could also be transmitted by genetic drift* to wild relatives of the species,
and according to some people, weeds could become more invasive or aggressive.156 In
theory, this risk is lower with sterile plants than with other GM plants, but nothing so far
suggests that there is zero risk. Finally, some T-GURTs and V-GURTs require the addition
of a chemical inducer to control gene expression,157 which in turn could increase both
operating costs for the producer and pressure on the environment.

Seed companies would probably be the first to benefit from the
approval and marketing of GURTs, if one considers current trade laws
and the patents that have already been awarded. Actually, since
V-GURTs are by nature sterile, nobody apart from the seed company
can control use of the technology. Farmers are expected to purchase
new seed every season. The variety is protected, so the seed would
be sterile, and the seed company would keep fertile seed on hand for
propagation and commercial purposes. This latter fertile seed would
require adding a second gene to regulate the expression of lethal gene.
As mentioned above, even though T-GURTs are fertile, they may
require the addition of a chemical inducer purchased from the seed
company if they are to express the desired trait. Most of the time, the
chemical inducer will have to be bought from the same seed company
that produced GURT seed. If the trait of interest is not found in secondgeneration seed, by excision of the transgene, for example, then new
improved seeds will have to be purchased the following season.
In short, in economic terms, GURT technology would ensure invention
protection and income from annual sales of seeds by improving and
guaranteeing protection conferred by the patent. Whereas the patent
protects the company’s investment from other inventors, GURTs would
require farmers to buy new seeds every year, which nobody could
reproduce illegally (and use for reseeding),162 avoiding possible
prosecution as a result.163

158

For research and development

The technical expert group appointed by the SBSTTA stresses that GURTs could lead to
increased private investment in research for genetic improvement and seed production,
particularly for species of major economic importance. With the increase in private research
on major and profitable crops, the group believes that public research will be able to
focus its activities on smaller crops, the conservation of genetic resources, protection
of the environment, GMOs regulation, etc., thereby promoting the advancement of
knowledge.159
This group of experts fears a drop in the variety of available seed at the local market
level. Genetic improvement in the private sector could end up focusing on cost-effective
options, neglecting smaller-scale crops and research in developing countries as a result.160
In the event of increased private-sector investment, the experts are concerned about the
possibility that insufficient attention could end up being paid to the most vulnerable and
disadvantaged farmers, who play a very important role in maintaining genetic biodiversity
in situ.169
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151 EcoNexus, a non-profit organization that
analyzes developments in science and
technology, produced a document on the
CBD’s behalf, which lays out risk scenarios
such as what could happen if a GURT
mechanism was improperly activated.
See CBD, Submission to the Convention on
biological diversity on advice on the report
of the ad hoc technical expert group on
genetic use restriction technologies, op. cit.
	In addition, see the EcoNexus website:
http://www.econexus.info/.
152 CBD, Submission to the Convention on the
biological diversity on advice on the report
of the ad hoc technical expert group on
genetic use restriction technologies,
op. cit., pp. 6-9.
153 Dominique MICHAUD, “Impact
environnemental des cultures transgéniques.
	II- L’impact des caractères recombinants”,
Phytoprotection, 2005, vol. 86, p. 109.
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154 CBD, Submission to the Convention on
biological diversity on advice on the report
of the ad hoc technical expert group on
genetic use restriction technologies,
op. cit., p. 13.
155 Ibid., p. 9.
156	Hani AL-AHMAD et al., “Tandem constructs
to mitigate transgene persistence: Tobacco
as a model”, Molecular Ecology, 2004,
vol. 13, p. 697.
157 Christiane GATZ and Ingo LENK, “Promoters
that respond to chemical inducers”, op. cit.,
p. 352.
158	According to the Organisation of
Economic Co-operation and Development
(OECD), “Research and experimental
development (R&D) comprise creative
work undertaken on a systematic basis in
order to increase the stock of knowledge,
including knowledge of man, culture and
society, and the use of this stock of
knowledge to devise new applications”
(OECD, Frascati Manual, 2002, [on line],
http://www.oeCBDookshop.org/oecd/display.
asp?CID=&LANG=EN&SF1=DI&ST1=5LMQCR
2K61JJ).
159 CBD, Report of the ad hoc technical expert
group meeting on the potential impacts
of genetic use restriction technologies on
smallholder farmers, indigenous and local
communities and farmer’s rights, UNEP/CBD/
SBSTTA/9/INF/6-UNEP/CBD/WG8J/3/INF/2,
29 September 2003, p. 10, [on line], http://
www.cbd.int/doc/meetings/sbstta/sbstta-09/
information/sbstta-09-inf-06-en.pdf.
160 Ibid., pp. 7-8.
161 CBD, Consequences of the use of the new
technology for the control of plant gene
expression for the conservation and
sustainable use of biological diversity,
op. cit., p. 45.
162	In 1997, Saskatchewan farmer Percy
Schmeiser was accused by Monsanto* of
having recovered RoundUp Ready* seed
which had contaminated his field and
having sowed it without paying royalties
to Monsanto. (Isabelle MONTPETIT,
“Breveter le vivant: l’agriculture sous
brevet”, Radio-Canada, Octobre 2002,
[on line], http://www.radio-canada.ca/
nouvelles/Dossiers/brevetage/4a.html).
163	In the absence of GURT technology, the
prosecution has to prove that the farmer
intentionally reused seed without paying
royalties to the seed developer. In addition,
the patent has the disadvantage of being
of limited duration, whereas GURT technology
becomes a sort of unlimited “intrinsic patent.”
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The main risks for companies – and for the agrofood industry as a whole – are that they
could suffer from a negative public image and also experience market losses due to an
inability to sell products derived from V-GURT seed. In this regard, the case of Monsanto
wheat deserves to be mentioned. In 1997, the company developed a genetically modified wheat to resist Roundup herbicide. This variety of wheat was approved in 2002.
However, in early 2004, Monsanto decided not to market this transgenic wheat:

«

Monsanto’s actions show that it intends to meet the conditions described above
[for example, getting regulatory approval in the United States, Canada and Japan,
in order to demonstrate the harmless character of Roundup Ready wheat for human
and animal feed and for the environment] before marketing its transgenic wheat,
and that it will have its variety registered once the problem of market acceptance
has been solved.164

«

One of the reasons given for this decision was the fact that the market for red spring
wheat from Western Canada resisted the idea of genetically modified wheat. Besides,
there was a high risk that major export markets for wheat would be lost, forcing GM
wheat onto the domestic market at lower prices.165

For farmers
Farmers are seed buyers and the customers of seed companies, and as such would be the
first affected by the introduction of GURT technologies. According to a document of the
International Seed Federation (ISF),166 V-GURTs are expected to offer the benefit of preventing
germination of seeds on the ear as well as spontaneous growth of plants, which are
problems occurring with crop rotation. Germination of seeds on the ear usually occurs
after warm days and nights, and can cause significant losses for producers. The ISF said
that V-GURTs would open up new markets, such as the production of biopharmaceuticals*
and industrial products, including biodegradable plastics.167 The prospect of molecular
confinement offered by GURTs would be an advantage for these sectors because it would
minimize possible risks of environmental contamination.168 For this reason, GURTs offer
an alternative to farmers.
Furthermore, in industrialized countries, farmers are used to buying new seed every year.
They can also subscribe to a crop insurance program169 that covers crop losses due to adverse weather conditions or uncontrollable natural phenomena. To be eligible for insurance, farmers must fulfill a number of criteria, including the type of seeds, which requires
them to use certified seed* and, to purchase from an authorized distributor as a result.170
Thus, for these farmers, using GURTs would not upset their practice of purchasing seed.
GURTs could also offer benefits for organic farming if they proved truly effective in
preventing genetic drift. According to an article in the Bulletin of Science, Technology &
Society, the harm associated with cross-pollination can mean the loss for organic farmers
of their GMO-free certification and therefore also of their organic certification.171 The loss
of certification due to the migration of genes could result in significant socio-economic
consequences, through the loss of the premium for organic products.172
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Some observers say that GURTs threaten the self-determination of
indigenous and local communities, food security and the survival
of cultures.173 According to the technical working group of the
Commission on Genetic Resources for Food and Agriculture
(CGRFA),174 dependence on new technologies could lead to less
flexible local adaptation and lower productivity of local seeds.
For centuries, farmers and researchers have selected and crossed
many traditional varieties to obtain desired characteristics. GURTs
could bring about the loss of these properties and impair the
purity of seed by contaminating crops, whose characteristics have
been modified naturally or by genetic engineering*. Moreover, the
impact of GURTs on farmers could vary depending on the operating
system. According to the CGRFA’s technical working group on genetic
resources, GURT technology would facilitate the management of
production in highly intensive systems,175 but things might be
different in developing countries and emerging economies, where
this type of agriculture is not commonly encountered. The group
of experts of the Convention on Biological Diversity focused on the
impacts of GURTs on small farmers, indigenous and local communities and the rights of farmers, and also stresses that this technology
may create an ever greater need for genetically modified crops. If
GURT technology and confinement measures did not work properly,
then any crosses with distant plants could reduce production on
neighbouring farms.176

164 FORGE, Frédéric, “Genetically modified
wheat”, Library of Parliament, PRB 03-32E,
	Ottawa, 2004, [on line], http://dsp-psd.
pwgsc.gc.ca/Collection-R/LoPBdP/PRB-e/
PRB0332-e.pdf.
165 Robert N. WISNER, Roundup Ready Wheat:
Will International Markets Accept It?
Summary of Testimony at the North Dakota
Legislative Hearing, Bismarck, North Dakota,
10 July 2002, [on line], http://www.econ.
iastate.edu/faculty/wisner/
NDgmotestimonyreva.doc.
166 The International Seed Federation (ISF)
is a non-profit and non governmental
organization whose members are mainly
national seed associations and seed
companies. It represents the large majority
of the world seed trade and plant breeders’
community, and serves as an international
forum where issues of interest to the world
seed industry are discussed. Its mission is
to facilitate the international movement of
seed and related know-how and technology,
mobilize and represent the seed industry
at a global level, inform its members and
promote, on behalf of its members, the
interests and the image of the seed industry.
(ISF, Who We Are/Our Mission, Switzerland,
[on line], http://www.worldseed.org/en-us/
international_seed/who_we_are.html and
http://www.worldseed.org/en-us/
international_seed/our_mission.html.
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167 ISF, Position Paper on Genetic Use Restriction
Technologies (GURTs), Bangalore, June 2003,
[on line], http://www.worldseed.org/cms/
medias/file/PositionPapers/OnSustainable
	Agriculture/Genetic_Use_Restriction_
Technologies_20030611_(En).pdf.
168	On this subject, see the CFIA website,
Genetic Use Retriction Technologies
(GURTs), op. cit.
169 LA FINANCIÈRE AGRICOLE DU QUÉBEC, Crop
Insurance Programme, Government of
Québec, 2008, [on line], http://www.fadq.
qc.ca/index.php?id=65&L=1.
170 LA FINANCIÈRE AGRICOLE DU QUÉBEC,
Guide to Farming Standards Approved by
the Financière agricole for Potatoes, Saint	Romuald, 2008, 2 p., [on line], http://www.
fadq.qc.ca/index.php?id=1086&no_
cache=1&L=1.
171 Chidi OGUAMANAM, “Tension on the farm
field: The death of traditional agriculture?”,
Bulletin of Science, Technology & Society,
	August 2007, vol. 27, no. 4, p. 268.
172	In some countries such as Canada, biological
producers receive a premium allowing
them to cover the additional costs of
running an organic farm (see for example
	AGRICULTURE AND AGRI-FOOD CANADA,
Sectoral Profile: Organic Dairy Industry
in Canada, [on line], http://www4.agr.gc.ca/
resources/prod/doc/dairy/pdf/organic_dairy_
e.pdf. Also see the following website:
CONSEIL DES APPELLATIONS RÉSERVÉES
ET DES TERMES VALORISANTS (CARTV),
Interdictions s’appliquant à la transgenèse
et aux produits issus du génie génétique,
[on line], http://www.cartvquebec.com/
appellation-biologique/normes-biologiques/
version6/partie_3_interdiction.asp.
173 Chidi OGUAMANAM, op. cit., p. 269.
174 CGRFA, Potential Impacts of Genetic Use
Restriction Technologies (GURT) on Agricultural
Biodiversity and Agricultural Production
Systems, CGRFA/WG-PGR-1/01/7, Rome, July
2001, p. 5, [on line], ftp://ftp.fao.org/ag/cgrfa/
	BSP/bsp15e.pdf.
175 Ibid., p. 7.
176 CBD, Report of the ad hoc technical expert
group meeting on the potential impacts
of genetic use restriction technologies on
smallholder farmers, indigenous and local
communities and farmer’s rights, op. cit., p. 6.
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The advent of hybrid seeds (obtained by traditional improvement techniques) has changed
the face of agriculture, bringing about an increase in yields on the farm. The genes (traits)
of hybrids are not fixed and their offspring give lower yields as a result. The farmer who
adopts hybrid plants must buy seed every year if he or she wants to sustain yields. Hybrid
plants are common in maize, sunflower or canola, but absent from grains such as wheat,
barley or oats. Hybrids represent a significant market share of major crops and vegetables,
and the same dynamic could be established over time in the case of GURTs, depending
on the eventual benefits farmers were able to reap from them.
Moreover, T-GURTs require the application of a chemical inducer to activate the expression
of the transgenic trait, and would also have the effect of limiting the farmer’s autonomy.
In addition to the conventional inputs (seeds, fertilizers, pesticides, etc.), T-GURTs would
create an additional condition for obtaining a harvest: buying the chemical inducer.
In addition to higher costs, this would likely result in growing dependence of the farmer
on the company marketing the product.181 Thus, while it is true that the availability of
hybrid seeds, such as genetically modified seeds and GURTs, increases choice by providing
an additional alternative to well informed farmers, it can also end up limiting farmers’
autonomy. These seeds are only the latest in a long series of upheavals in the field of
agriculture, some of which have already limited autonomy in their own way.

For developing countries
The impacts of new agricultural technologies are likely to differ
considerably in countries of the North and South, given differences
in terms of economic development, the level of integration of new
technologies, cultural and social distinctions, etc. For this reason,
the Commission has chosen to devote a section of the Supplement
to the impacts of specific GURTs on developing countries.

Socioeconomic impacts

«

Accordingly, social impacts are “impacts which may affect
the well-being, vitality and variability of a community – that
is, the quality of life of a community measured in terms of
various socio-economic indicators, such as income distribution,
employment levels and opportunities, health and welfare,
(…) infrastructure, and services.” The document [of the
CBD]184 further notes that one of the key issues in socioeconomic assessments is the degree to which a proposed
development will improve or hurt the independent
economic status of an affected community.185

«

Moreover, in emerging economies and developing countries, farmers are often unable to
buy seed every season.177 For several decades, hybrid seed has been widely used without
any significant impact on traditional seed in developing countries. But the inability of
farmers to replant seeds from past crops could prevent the safeguarding, use, exchange
and sale of seed produced on the farm,178 resulting in the disappearance of the farmer’s
privilege. Normally, the farmer has the opportunity to retain a portion of his or her
crops for planting the following year. V-GURT plant technology could oblige farmers to
buy seed every year, resulting in dependence on seed producers and higher production
costs.179 It should nevertheless be remembered that saving and reusing seed is not common
practice in large intensive production systems, which generally relies on commercial
seed whose quality and performance are ensured. Reusing farm seed is common practice
in extensive production systems and among small farmers in developing countries, who
would be the most affected by GURTs.180

The expected benefits of GURTs for consumers are therefore rather
limited in scope. In the literature, only a single possible positive
impact has been reported, namely T-GURTs whose transgene can be
excised. This technology would make it possible to derive “certified
GMO-free” fruit and vegetables from genetically modified plants,
which might satisfy customers who do not consume GM produce.
The presence of transgenes and their proteins in food products is
seen as a potential health and safety concern related to genetically
modified foods. The excision of transgenes responds to this concern
and increases consumer confidence.183 However, further studies on
health risks to consumers will have to be undertaken before these
products reach the market.

For consumers
According to the SBSTTA technical expert group, farmers and consumers will be the most
affected by the additional costs needed to develop infrastructure for the seed industry in
less developed countries.182
When seed is modified, several impacts can be anticipated. Compared to other players,
consumers will likely feel less impact, apart from a possible rise in price, particularly if the
produce is readily available and maintain its freshness. However, the lack of transparency
and information regarding biotechnology in general can have an impact on the ability
of consumers to make informed choices, or on their ability to engage in contracts freely
and with full knowledge of the issues at stake. This limitation may affect the credibility of
economic agents and regulators and also affect the economic performance of this sector.
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177 Ibid., pp. 7-8.
178 “According to the UN, more than 1.4 billion
people, mainly resource-poor farmers,
depend on farm-saved seeds and seeds
exchanged with their neighbours as their
primary seed source” (Ethirajan ANBARASAN,
“Dead-end seeds yields a harvest of revolt”,
UNESCO Courrier, June 1999, [on line],
http://www.unesco.org/courier/1999_06/uk/
ethique/intro.htm.).
179 CBD, Report of the ad hoc technical expert
group meeting on the potential impacts
of genetic use restriction technologies on
smallholder farmers, indigenous and local
communities and farmers’ rights, op. cit., p. 12.
180 FAO, Potential Impacts of Genetic Use
Restriction Technologies (GURTs) on
Agricultural Biodiversity and Agricultural
Production Systems: Technical Study, op. cit.,
pp. 5-6.
181 Ibid., p. 6.
182 Prepared for the Secretariat, 30 April 1999,
by Richard A. Jefferson (lead author), Don
	Byth, Carlos Correa, Gerardo Otero and
Calvin Qualset, pp. 11-46. (CBD,
Consequences of the use of the new
technology for the control of plant gene
expression for the conservation and
sustainable use of biological diversity
op. cit., p. 40.)
183 Robert J. KEENAN and Willem P.C. STEMMER,
op. cit., p. 215.
184 Prepared for the second meeting of the
	Ad Hoc Open-Ended Inter-Sessional Working
Group on Article 8(j) and Related Provisions,
and entitled Background to the Draft
Guidelines or Recommendations for the
Conduct of Cultural, Environmental and
Social Assessments Regarding Developments
Proposed to Take Place on Sacred Sites
and on Lands and Waters Occupied or Used
by Indigenous and Local Communities,
UNEP/CBD/WG8J/2/6/Add.1, 27 November
2001, 24 p., [on line], http://www.cbd.int/
doc/meetings/tk/wg8j-02/official/wg8j-0206-add1-en.pdf.
185 CBD, Socio-economic Considerations:
Cooperation on Research and Information
Exchange (article 26, paragraph 2), UNEP/
CBD/BS/COP-MOP/2/12, 24 March 2005,
[on line], http://www.cbd.int/doc/meetings/
bs/mop-02/official/mop-02-12-en.pdf.
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«

A substantial number of civil society organizations warn that
GURTs threaten food security and agricultural biodiversity,
especially for the poor, because if widely adopted this technology could restrict farmer expertise in selecting seed and
breeding locally adapted varieties. Over 1.4 billion people
— primarily resource-poor farmers in the South — depend on
farm-saved seed and seed exchanged with farm neighbors
as their primary seed source.198

However, the United States Department of Agriculture (USDA) does not believe that
the GURT technology should be applied to all seed varieties on account of its high cost.
In a letter to the Secretariat of the Convention on Biological Diversity188 in 1999,189 an
adminis-trator at the USDA wrote that the technology would be applied in some genetically
modified varieties that required a significant investment and could not be protected
another way. He added that collections of crop genetic resources (germplasm190) are not
the focus of GURT technology and will continue to be publicly accessible without restriction.
According to the Swiss Ethics Committee, even though GURTs do not in themselves illustrate the monopolistic tendencies of the global marketplace, they nonetheless represent
a further step towards a monopoly in the largest seed market because, as previously
mentioned, they may increase the risk of farmers’ dependence on related seed and
chemicals. GURT technology would likely be applied to crops of major economic importance, which form the basis of world food supplies, so a monopoly in these crops could
end up threatening food security.191 In some communities, the impact of GURTs would
also be more significant for women whose role is to select plant varieties, a practice
ensuring that women are traditionally held in respect by other members of their communities.192 Finally, GURTs would have a mixed impact on economic development, which in
turn would result in an inequitable sharing of benefits.

Impacts on cultural practices and traditional knowledge
According to the Working Group on CBD Article 8 (j), the inability of farmers to reuse
and exchange seeds could cause a loss of traditional knowledge, particularly in the South,
where such practices are part of the culture.193 The advent of agricultural biotechnology
has favoured a limited number of more efficient varieties. According to the same working
group, GURTs could exacerbate the erosion of biodiversity in farm seed. However, if GURTs
completely avoided gene flow to native varieties, then traditional knowledge would be
preserved, because the seeds would remain intact. On the other hand, research would
end up focusing more on the few most promising varieties, and seed sterility would hinder
exchanges between farmers.194
It is difficult to get accurate data on the proportion of farmers who, in 2008, reuse their seed
every year. However, according to several sources, about 1.4 billion people195 in developing
countries recover or exchange their seeds. In industrialized countries, the predominant trend
is to buy certified seed, whose quality and varietal purity are guaranteed by companies.196
A difference thus emerges between the industrialized and developing countries in terms
of their respective visions of agriculture. Farmers in developing countries have networks for
seed exchange and recovering seeds197 year after year:
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According to the Commission fédérale d’éthique pour le genie génétique dans le domaine
non humain [Swiss Ethics Committee on Non-Human Genetic Technology], the market in
liberal economies regulates de facto186 the scope of use of new products and technologies,
depending on their economic benefits and drawbacks. Given this context, a legal ban
is unnecessary and could cause people to miss out on the advances and future promise
represented by GURT technologies. In addition, if the technology is promising, it could
have positive consequences for the economic and food situation of a country and could
help improve its social situation.187

186	A company has no interest in marketing a
product which it knows will not sell.
187 COMMISSION FÉDÉRALE D’ÉTHIQUE POUR
LE GÉNIE GÉNÉTIQUE DANS LE DOMAINE
NON HUMAIN (SWISS ETHICS COMMITTEE
	ON NON-HUMAN GENETIC TECHNOLOGY),
Ethical Evaluation of “Terminator”
Technology, Switzerland, 6 March 2000,
[on line], http://www.ekah.admin.ch/
uploads/media/e-Beurteilung-TerminatorTechnologie-2000.pdf.
188 Letter from Edward B. Knipling, dated 14 May
1999, in the CBD document, Consequences
of the use of the new technology for the
control of plant gene expression for the
conservation and sustainable use of biological
diversity, op. cit., pp. 15-16.
189	It is important to remember that the United
States approved a GURT patent in 1998 and
Canada in 2005.
190 Several people have raised the concern that
GURTs could lead to a loss of diversity and
reduce access to farm seed.
191 COMMISSION FÉDÉRALE D’ÉTHIQUE POUR
LE GÉNIE GÉNÉTIQUE DANS LE DOMAINE
NON HUMAIN, op. cit., p. 4-5.
192 CBD, Compilation of submissions on
potential socio-economic impacts of
genetic use restriction technologies (GURTs)
on indigenous and local communities,
op. cit., p. 6.
193 For example, Mexico is a world centre of
origin and diversity of maize. Small-scale
farmers in Mexico consider that the
freedom of exchanging seed, conserving
seed to sow it later and experimenting with
new seed is critical to the preservation of
maize landraces, as well as to the survival
of cultural and community identity. See
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SECRETARIAT OF THE COMMISSION FOR
ENVIRONMENTAL COOPERATION, Maize
and Biodiversity – The Effects of Transgenic
Maize in Mexico, 2004, [on line], http://
www.cec.org/files/PDF//Maize-and	Biodiversity_en.pdf.
194 CBD, Compilation of submissions on
potential socio-economic impacts of
genetic use restriction technologies
(GURTs) on indigenous and local
communities, op. cit., p. 4.
195 “The issue at stake is important: on the one
hand, the profits a handful of multinationals
will make, and on the other, the fate of
1.4 billion people whose food security
depends on locally harvested seed” (“Le
Canada doit se prononcer contre les
technologies Terminator”, Le Bulletin des
agriculteurs, 16 March 2006, [on line],
http://www.lebulletin.com/informations/
actualite/article.jsp?content=20060317_
175157_4664).
196 “What’s more, farm producers in developed
countries are the main users of GMOs, and
buy seed every year to get high yields”
(“Terminator – Suite”, Le Bulletin des
agriculteurs, June 2002, [on line],
http://www.lebulletin.com/bao/article.
jsp?content=20020601_bao_b0206f).
197	According to the bulletin of the Programme
national de transfert de technologie en
griculture (National Agricultural Technology
Transfer Programme), the rate of use of
certified seed in Morocco is 11% for wheat
and barley and 10% for forage seed. 72% of
apple seed and 30% of vegetable seed is
reused. Imports of potato and vegetable
seed stand at 26% and 70%, respectively.
See “Le secteur semencier au Maroc”,
Bulletin de liaison du Programme national
de transfert de technologie en agriculture,
1998, [on line], http://www.vulgarisation.
net/01-43.htm.
198 CRUCIBLE II GROUP, Seeding solutions:
volume 1; policy options for genetic
resources, people, plants, and patents
revisited, published by the International
Development Research Centre (IDRC),
	International Plant Genetic Resources
	Institute (IPGRI) and the Dag Hammarskjöld
Foundation (DHF), Italy, 2001, [on line],
http://www.idrc.ca/openebooks/934-8/
#page_40. (The Crucible Group is a forum
of 45 experts with an interest in genetic
resources. The Group brings together
agricultural scientists, environmental
activists, policy-makers, and even officials
from transnational companies like
Monsanto and Novartis).
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Moreover, the International Seed Federation (ISF) advises farmers wishing to obtain GURT
seeds – in the event that they were marketed – to keep a non-sterile variety of each crop,
in order to maintain a margin of security in case farmers were unable to buy seeds for
the next season.199
In comparison, it is difficult to obtain accurate data on the number of Quebec farmers who
buy new seeds each year compared to those who reuse seeds. In industrialized countries,
the advent of farm to table200 traceability systems* suggests that more and more farmers
are obtaining or will obtain certified seeds, whose yield and disease resistance are guaranteed.
In addition, a consequence of seed production is that time is needed to inspect fields, choose
plants free of disease, and sort seeds.201 This is a limiting factor, especially in large-scale
production, as the following note explains:

«

For thousands of years, people have spoken only of seeds or of plants, since all seed
was “by nature” the work of peasant farmers. Seed companies and nurseries only
emerged professionally in the last century. Today, the first thing a peasant farmer
does is sow seed, and one can conclude from this that there are few peasants seeds*
left in Europe. Indeed, more than half of all grain growers reseed their harvested
grain, returning every two or three seasons to purchase certified seed, and only a
handful of them do a thorough job of selecting seed which enables them to work
their own varieties with complete autonomy. As for other species, maize, forage,
vegetables, fruit trees, vines... all varieties come from the cooperative, the seed
company or the nursery.202

«

As a result, the impacts on farmers vary considerably, between developing countries
and industrialized countries, and between small- and large-scale production.

Impacts of intellectual property on the farmer’s privilege
Ever since the dawn of agriculture, farmers have selected and manipulated crops in
order to optimize their performance and quality. Research organizations have gradually
assumed this role and, more recently, intellectual property rights on new plant varieties
have been introduced in order to stimulate innovation and dissemination of information,
as well as to protect the investments of seed developers. Recent advances in biotechnology
and the desire to provide greater protection for investment related to the development
of new varieties, however, call into question traditional practices, such as the farmer’s
privilege203 to use part of crop as seed, as well as free access to genetic resources for the
development of new varieties.204 Farmers are therefore affected by company ownership
of plant resources.

Patent and Plant
Breeders’ Rights
According to the Canadian Intellectual
Property Office (CIPO), a patent is an
intellectual property title awarded by the
government and giving the right to exclude
others from making, using or selling an
invention. A Canadian patent applies within
Canada for 20 years from the date of filing of
a patent application. The patent application
is open for public inspection 18 months after
filing. A plant variety certificate, meanwhile,
confers the exclusive right to the use and
exploitation of the variety.206 In Canada, it is
impossible to patent a plant variety, but it is
possible to apply for a plant variety certificate,
subject to certain conditions. Thus, if the
claim to a variety is formally acknowledged,
propagation and sale of seeds may be
controlled for up to 18 years. However, other
people may grow the plant variety for their
personal use without seeking permission from
the certificate holder.207
Canadian Intellectual Property Office (CIPO), Plant
Breeders’ Rights,
http://www.opic.ic.gc.ca/eic/site/cipointernet-internetopic.nsf/eng/wr00838.html

Seed breeders can obtain a plant variety certificate for a new variety. This certificate is a
form of intellectual property giving breeders the exclusive right of commercial production
of seed or of propagating material of the new variety.205 In Canada, under the Plant
Breeders’ Rights Act, the farmer benefits from the “farmer’s privilege,” i.e. he or she has
the right to retain a share of a harvest for planting the following year. The advent of
transgenic plants has brought about a major change for the seed industry. These plants
are viewed as inventions and are subject, in the United States, not only to a plant variety
certificate, but also to a patent, which is not the case in Canada. For some businesses,
the sale of transgenic seeds is conditional upon acceptance of a patent license that
restricts the buyer’s right. By signing a patent license contract, the farmer is prohibited
from sowing harvested seeds, which makes the farmer’s privilege null and void. In
Canada, transgenic plants involving V-GURTs are already subject to this limited-use
patent license.
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199	ISF, Position Paper on Genetic Use Restriction
Technologies (GURTs), op. cit.
200	In Canada, the Canadian Horticultural
Council (CHC) is developing an on-farm food
safety programme* (CHC, On-Farm Food
Safety, [on line], http://www.hortcouncil.ca/
FSHome.htm ). A similar system exists in
France. The Groupement national interprofessionnel des semences et plants (GNIS) is
a group made up of representatives of all
professions involved in the creation,
production, propagation, distribution
and use of seed and plants of a species or
group of species and whose mission is to
ensure consultation, coordination, and
representation of the seed industry, by
serving as an interface between the
professions involved and French and
European public administrations. According
to the GNIS website, “With traceability,
there is no half measure. One needs to go
far upstream: from the seed to the harvest,
by way of storage and monitoring of
merchandise, before it gets to the industrial
process stage. The first link in the production
chain – the seed – is also the first quality
marker. […] As a result, it is natural that the
requirement to use certified seed should
appear with increasing frequency in the
conditions of contracts between farmers
and collecting points.” See GNIS, Céréales
à la trace, July 2002, [on line], http://www.
gnis.fr/index/action/page/id/103/title/
Cereales_a_la_trace.
201 “Maïs non hybride”, Le Bulletin des
agriculteurs, March 2001, [on line],
http://www.lebulletin.com/shared/print.
jsp?content=20010301_bao_b0103c.
202	RÉSEAU SEMENCES PAYSANNES, Les
semences paysannes, premier maillon
de la chaîne alimentaire, [on line],
http://www.semencespaysannes.org/index.
php?rubrique_id=9. (Semences paysannes
is a French network comprising national
peasant farmer and organic farming
organizations, specialized organizations
artisans, peasant farmers, seed company
and nursery associations, development
associations and associations for biodiversity
conservation.)
203	On this subject, see the section above on
freedom of choice and autonomy.
204 Frédéric FORGE, “Intellectual Property
	Rights in Plants and the Farmer’s Privilege”,
Parliamentary Information and Research
Service, PRB 05-33E, Ottawa, 2005,
[on line], http://www.parl.gc.ca/information/
library/PRBpubs/prb0533-e.htm.
205 JUSTICE CANADA, Plant Breeders’ Rights Act,
1990, ch. 20, Canada, [on line], http://lois.
justice.gc.ca/fr/ShowFullDoc/cs/P-14.6///en.
206 CIPO, Glossary, [on line], http://www.opic.
ic.gc.ca/eic/site/cipointernet-internetopic.
nsf/eng/h_wr00861.html#A.
207 Unlike patents, which require a patent
licence.
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GURTs allow for control of genetic material well beyond controls offered by the usual
safeguards of intellectual property such as patents and plant variety rights. Crops are
protected by the Plant Breeders’ Rights Act208 for varieties bred using traditional genetic
techniques and by patents – in the United States – for plants bred using genetic engineering. These forms of intellectual property are for a limited duration, often 18 to 25
years, and in a well-defined geographical area. Some people fear that GURTs could disrupt
legal protections of intellectual property already in place,209 since these technologies
would hinder farmers’ ability to reuse seed. GURTs could be applied even in countries with
no legal framework for intellectual property protection.210 No other form of intellectual
property protection has this universal scope:
Like all intellectual property rights, plant breeders’ rights are granted for a limited
period, after which the protected varieties fall into the public domain. Fees are
also controlled in the public interest, to prevent any form of abuse. It is also
important to note that the authorization of the holder of a breeder’s right is not
necessary to use its variety for private purposes and not commercial, for research
purposes or for creating new varieties.211

«

«

From the perspective of North-South solidarity and justice, the
benefits accruing from GURTs are less important than the sustainability and equitable distribution of those benefits. Once GURTs
reached the marketplace, they could become widely available and,
as a result, have a positive or negative impact on agriculture and
national economies. The Commission stresses that, if the moratorium
is one day lifted, developing countries should be in a position to
share the benefits and not simply be left by the wayside.
215

Impacts on food security

The International Union for the Protection of New Varieties of Plants (UPOV) considers
that GURTs are not needed for the protection of plant innovations. According to the
UPOV, the protection regime set out in the Convention for the Protection of New Varieties
of Plants is adequate and in the best interest of society and breeders.213 In countries where
the Convention has entered into force, breeders have a return on their investment, which
provides them with an incentive to continue looking for new plant varieties. Transgenic
seeds also come with a user license prohibiting the planting of harvest seed the following
year. Despite the legislative frameworks in place, plants are living organisms and this
characteristic makes it very complicated to monitor abuses.

According to FAO, the adoption of V-GURTs could have a negative
impact on food security. Farmers who rely on companies for the
supply of seeds could become vulnerable in times of serious
economic and social crisis or during natural disasters. The farmer
would then be in a position where he or she could not plant V-GURT
seeds. In the event a seed company went bankrupt, the scarcity
of seeds would have a significant impact on the availability of the
crop among the population.216 It is important to stress the need for
farmers in poor countries to reuse their seed, since their survival
depends on small-scale cultivation, subsistence crops and crop
cultivation. Their access to non-sterile seeds at an affordable price
should therefore be guaranteed.

British researchers conducted a study over a period of 39 years, developing a simulation
based on the parametres of growth and distribution of hybrid seeds. According to their
study, the impact of GURTs would vary greatly from one country to the next, depending
on the level of economic development in each country:

One reason for interest in new agri-food methods is the demand for
agricultural products. This demand is expected to double by 2050,
which will in turn generate increasing interest in new technologies
with a view to maximizing returns:

This diversity implies that over a policy-relevant time horizon of 20 years, countries
will not be indifferent as to the regime adopted, depending on the current state of
a country’s agriculture. The simulations suggest that the most advanced countries
stand to benefit most from use restriction while the least advanced stand to lose.
[…] The shift in the growth trajectory that developing countries are likely to experience as a result of a widespread adoption GURTs will lead in the long run to higher
yields everywhere. However, most countries, and particularly the least developed
ones, will have to pass through a phase of loss relative to the present regime for
the diffusion of agricultural innovation.214
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The FAO also forecasts that world food production should
normally be sufficient to meet this demand in the coming
decade. Production will be increased among other things
through new production technologies, larger cultivated
areas, more intense cultivation, better yields, the use of
biotechnologies and more suitable varieties, better public
information and research.217
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«

According to some observers, GURTs would therefore have the effect of strengthening
intellectual property rights, to the point of becoming “biopiracy.”212
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Yet other observers feel that world hunger is not caused by a lack of food, but by the
poor distribution of food resources instead. Increased production would end up putting
more food in the hands of the most affluent,218 but would also result in more losses.
This view is taken by the Association des biologistes du Québec (ABQ):
The problem of hunger in the world results more from the unequal distribution
of resources than from the real lack of food, at least at the present time.
In addition, the solution for developing countries is probably not a high
technology solution.219

«

«

«

As a result, while agricultural biotechnology companies claim their research will help
alleviate hunger in the world,220 the chairman of Syngenta Seeds made the following
statement, in June 2008:

«

Genetically modified crops will not solve the current food crisis, according to the
head of one of the world’s largest agricultural biotechnology companies. Martin
Taylor, chairman of Syngenta, said the current industry focus on farmers in rich
countries meant it would take 20 years to launch crop varieties designed to
address the problems of the developing world. He told the Guardian: “GM won’t
solve the food crisis, at least not in the short term.”221

«

«

At the negotiations of the Convention on Biological Diversity,
listening to the debate on terminator technology, Africa with
one voice is saying that no, this is not the way to go forward.
They believe it will cause farmers, biodiversity and agrobiodiversity many problems, so this is not the way we should
go.222 They were the ones who fought for the moratorium.
Africa is one continent with one voice. It is interesting to
observe that, given that Africa has agricultural and drought
problems. Many have said that the technology could be
extremely helpful in Africa and that it could feed the world,
but I feel it was being used as an offering. Yet, it is not
regarded as that in Africa; in part, because the technology
of genetic engineering is not regarded as the way forward
given that it is not in the hands of the farmers. As well, the
impact assessments might be done in the U.S., but that
does not mean it will be the same in Africa. They need to
do their own testing, and they might decide that there is
another way they would rather go forward. For example,
as I said previously, there is supportive agriculture whereby
different plant combinations are used. They are farming on
a completely different scale, small plots. It is also an issue of
access to water and land, which genetic engineering cannot
resolve. It is a political problem. As we all know, any kind
of complex problem cannot necessarily have a technical
solution — a techno-fix. With respect to GURTs, it is being
strongly rejected by Africa.223

In addition, the geneticist and co-director of the EcoNexus group, Ms. Ricarda
Steinbrecher, the main continent concerned, namely Africa, does not consider the
prospect of GURT technology as a desirable one:

But even on this point, opinions differ:

«

The African continent, more than any other, urgently needs
agricultural biotechnology, including transgenic crops, to improve food production. [...] The African crop production per
unit of land is the lowest in the world. [...] A priority in Kenya
is to produce crop varieties with high yielding and tolerant
to drought in order to increase food production in 71% of
the country that is arid or semi-arid.224

«

217 COMMISSION SUR L’AVENIR DE
L’AGRICULTURE ET DE L’AGROALIMENTAIRE
QUÉBÉCOIS, Agriculture et agroalimentaire:
choisir l’avenir, consultation document,
January 2007, p. 8, [on line], http://www.
caaaq.gouv.qc.ca/userfiles/File/Doc_
consultation_CAAAQ.pdf.
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This section identifies and defines the values and issues associated with GURTs. These values
and issues arise from the positive and negative impacts of these new technologies, and
include the advancement of scientific knowledge, transparency, health, freedom of choice
and autonomy and, finally, sustainable development, which requires the protection of biodiversity, the preservation of traditional knowledge, economic development, North-South
solidarity and justice, as well as food security.
For example, GURTs are opening new pathways in research and development, which in
turn promote the advancement of scientific knowledge; however, patents and intellectual
property standards raise issues of transparency that limit freedom of choice and autonomy
of consumers, as well as of farmers who fear becoming dependent on seed companies and
facing rising production costs as a result. When farmers buy seed for their annual production,
GURT seed may offer an additional choice. Given the uncertainty or lack of knowledge about
the safety of GURTs in particular and GMOs in general, the debate on the marketing of
GURTs often focuses on issues of population health. The impacts of GURTs on biodiversity,
as well as the prospect of confinement, show the great value we attach to the environment
and biodiversity. Similarly, concerns about the impacts of GURTs on food safety practices
and on traditional knowledge in developing countries bear witness to our desire to promote
North-South justice and solidarity, to preserve traditions and to avoid making farmers in
developing countries more vulnerable. Finally, the value of economic development is also a
factor worth considering, given that environmental quality and population health depend
on economic prosperity.
The first two values, namely the advancement of scientific knowledge and transparency,
are related to the first point of the moratorium concerning field trials. The other values are
related to the second point of the moratorium concerning the marketing of GURTs.

The advance of knowledge,
scientific knowledge and freedom of research

According to Marie-Angèle Hermitte, the principle of the freedom
of scientific research has evolved:

«

The freedom of researchers to choose their own research topics
was long seen as a sort of intrinsically human impulse which
should not be hindered and which was therefore considered
total. Admittedly, it was possible to interfere with funding, to
place limits on human and animal experimentation, but the
principle of freedom was considered to be a total one, which
seemed odd, in legal terms, since no freedom is truly unlimited.
However, in recent years, we have witnessed a trend with two
distinct features: all constitutional codes of rights recognize the
freedom to pursue research, which is relatively new, but this
recognition goes hand in hand with the limits provided by the
principle of human dignity, which provides the basis for prohibiting
germ line genetic manipulation and reproductive human cloning.
Actions related to research freedom take place at the earliest
stage imaginable; as a result, society is indicating to researchers
that it does not want a discovery or invention to see the light
of day so that society will not have to prohibit its use. 227

«

The values at stake

Transparency
One of the key issues defined by the moratorium on GURTs is
transparency and access to scientific data. In fact, the moratorium
recommends that Parties to the CBD do not approve the use of GURTs
for field trials and commercial purposes as long as transparent,
adequate, reliable and strictly controlled scientific assessments
have not been undertaken.228

Freedom of research, the advancement of knowledge and scientific knowledge form the
basis of research and development. According to the Organization for Economic Co-operation
and Development (OECD), the term R&D covers three activities: basic research, applied
research and experimental development. Basic research is experimental or theoretical
work undertaken primarily to acquire new knowledge of the underlying foundation of
phenomena and observable facts, without any particular application or use in view. Applied
research is also original investigation undertaken in order to acquire new knowledge. It
is, however, directed primarily towards a specific practical aim or objective. Experimental
development is systematic work, drawing on existing knowledge gained from research
and/or practical experience, which is directed to producing new materials, products or
devices, to installing new processes, systems and services, or to improving substantially
those already produced or installed.225 We can extrapolate from the OECD definition that
GURT research is neither basic nor applied research, but consists in experimental development.226 Basic scientific research aims to advance knowledge.
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«

Transparency is a key value for democratic governance, and reflects a nonpaternalistic approach calling for the empowerment of various actors in society.
In terms of decision-making, as many critics have shown, we should distinguish
between the question of the validity of the facts which make it possible to recognize the presence of a risk, and the question of the criteria for assessing the risk in
terms of acceptability for a given population. These two aspects of the decision
relating to GMOs mean that appropriate and different types of expertise are needed
in any decision-making process. CEST [Commission d’éthique de la science et de
la technologie] wishes to emphasize that these requirements must be established
on the basis of both scientific and cultural considerations, and that an interdisciplinary approach in this field seems a prerequisite for an informed policy decision
regarding the risk assessment process. 229

In summary, according to Kant and Rousseau, “the essence of
autonomy is the freedom of the human person, as long as he or
she is reasonable, to follow his or her own laws.”239

«

Even though it is hard to define, autonomy is always considered
a good that must be safeguarded by society. A just society
is one that supports the ability of each person to live as an
autonomous individual, which presupposes that each
individual is able to reason about the purposes of life,
including moral purposes.240

«

The Commission addressed the issue of transparency as follows, in a report entitled
Mémoire sur les nouveaux enjeux de la sécurité alimentaire au Québec:

Transparency is a prerequisite, since it ensures that risk assessment criteria applied for
the approval of a product actually correspond to the type of governance the population
wants, so that products approved safely meet its needs.

If freedom is limited to the faculty of choice, then clearly freedom
of choice presupposes that the individual will make an informed
choice based on adequate information.241 However, individuals
cannot be fully free and autonomous, they must obey certain basic
principles. The role of the State is to secure this obedience but, beyond
that, each person is free to follow his or her own preferences and
tastes.242 Accordingly, “a just society is one in which individuals,
being free to choose, are always responsible for their actions.”243

Health

Sustainable development

In its position statement For the Ethical Management of GMOs, the Commission endorsed
the definition of health adopted in the constitution of the World Health Organization:
“Health is a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity.”230 The Commission added that health is a core value in all
economically advanced Western societies, which is illustrated by the fact that poor diet
and lack of exercise have become major preoccupations for the general public as well as
for governments.231

Sustainable development refers to development which meets
the needs of the present without compromising the ability of
future generations to meet theirs. Sustainable development relies
on a long-term vision which takes into account the inseparable
nature of the environmental, social and economic dimensions of
development activities.244 This expression emphasizes the integration of concerns relating to development and the environment.
In practice the reference to sustainable development concerns
above all the environment, but the concept also provides a framework for development projects that seeks to link economic, social
and environmental issues.245 With sustainable development, two
main questions arise: What should be preserved? And how should
resources be shared?

«

The Dictionnaire d’éthique et de philosophie morale notes that in 1748 health was
defined as follows by Montesquieu: “The state owes all of its citizens an assured subsistence
– food, suitable clothing, and a way of living that is not opposed to health.”232 Health is
not only an individual matter, nor is it the privileged domain of experts. In the democratic
setting, health is seen as everyone’s business. Accordingly, “from the perspective of public
health, the emphasis is placed on risk reduction, health promotion through the involvement
of users, and rehabilitation as much as restoration.”233

Freedom of choice and autonomy
In the 18th century, several philosophers ventured to define freedom and autonomy.
Jean-Jacques Rousseau initially defined freedom as obedience to the law, i.e. subjecting the
individual’s will, with individual wishes and interests, to the general will, which expresses
the interests of the entire community.234 A few years later, in 1785, Immanuel Kant
introduced in Foundations of the Metaphysics of Morals the concept of autonomy or
“the property of the will by which it is a law to itself”235 while freedom is the property of
the will “to act independently of foreign causes determining it.”236 Subsequently Johann
Gottlieb Fichte distanced himself from Kantian imperatives, by grounding ethics in the
conscience, so that “we must ask ourselves, each time we deliberate, which action best
promotes our self-determination or, more generally, the self-determination of all rational
agents.”237
Autonomy concerns conscious subjects who are capable of rationality, and is a concept
which can only be ascribed to human beings. Reason enables the human person to ask
the question “how ought we to live?”238
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According to the Ministère du Développement durable, de l’Environnement et des
Parcs du Québec, biological diversity, also referred to as biodiversity, is the term given
to all the species and ecosystems that make up Planet Earth as well as the ecological
processes of which they are a part. Biological diversity encompasses all that is living,
including the variations created by genetic manipulation and selective breeding. This
diversity forms the biosphere, that mix of organisms that makes it possible for human
beings to exist on our little blue planet.246

The preservation of traditional knowledge
According to UNESCO, traditional knowledge refers to the cumulative and dynamic
body of knowledge, know-how and representations possessed by peoples with long
histories of interaction with their natural milieu. It is intimately tied to language, social
relations, spirituality and worldview, and is generally held collectively. One noteworthy
international benchmark is the 1992 Convention on Biological Diversity whose
far-reaching Article 8(j) requires State parties to “respect, preserve and maintain
knowledge, innovations and practices of indigenous and local communities embodying
traditional lifestyles relevant for the conservation and sustainable use of biological
diversity.” [emphasis added].”247

Economic development
The concept of economic development should not be confused with that of economic
growth. According to the American economist E. Wayne Nafzinger:

The Sustainable Development Act refers to intra-and intergenerational solidarity.249
In temporal terms, intergenerational solidarity refers to future generations. Actions and
decisions must be taken in a long-term perspective. In spatial terms, intragenerational
solidarity is a norm at both local and global levels. Everyone must have access to decent
living conditions and an equitable quality of life.250
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“Minimum social human development guarantees to every
person essential economic goods, essential political goods,
essential cultural goods and essential psychosocial goods. [...]
Minimum social human development refers first of all to the
objective and subjective definition of a minimum essential
need which would have to be satisfied for the poorest
person living in the poorest societies in the world.”253

“Food security exists when all people, at all times, have physical
and economic access to sufficient, safe and nutritious food that
meets their dietary needs and food preferences for an active and
healthy life.” This widely accepted definition, adopted at the
World Food Summit in 1996, points to the following dimensions
of food security: food availability, food access and adequate nutrition, food utilization and stability of access to food.254

North-South Solidarity and Justice

72

«

Food security

«

«

A major goal of poor countries is economic development or economic growth.
The two terms are not identical. Growth may be necessary but not sufficient
for economic development. Economic growth refers to increases in a country’s
production or income per capita. Production is usually measured by gross
national product (GNP) or gross national income (GNI), used interchangeably,
an economy’s total output of goods and services. Economic development refers
to economic growth accompanied by changes in output distribution and economic
structure. These changes may include an improvement in the material well-being
of the poorer half of the population; a decline in agriculture’s share of GNP and
corresponding increase in the GNP share of industry and services; an increase in
the education and skills of the labor force; and substantial technical advances
originating within the country. As with children, growth involves a stress on
quantitative measures (height or GNP), whereas development draws attention
to changes in capacities (such as physical coordination and learning ability, or
the economy’s ability to adapt to shifts in tastes and technology).248

In terms of intragenerational solidarity at the international level,
North-South justice refers to the concept of distributive justice,
whose main norm is equality: “Distributive justice concerns the
sharing and allocation of one or more goods among different beneficiaries. It is often forgotten but worth mentioning that distributive
justice also involves sharing or allocating burdens among several
people.”251 Apart from a few exceptions (Australia and Japan, for
example), it is usually acknowledged that sharing between countries
of the West and the East, North and South is generally inequitable.
However, it now seems materially and physically impossible that
the standard of living enjoyed by the wealthiest countries could
be shared by the people of all countries. As a result, “instead of
speaking of raising per capita income as high as possible, we should
look for a more neutral indicator such as income enabling people
in a given society to meet a range of those needs deemed to be
fundamental.”252 In this respect, North-South justice should use an
indicator such as minimum social human development (MSHD).

«

Biodiversity protection

In summary, this chapter has dealt succinctly with impacts, values
and issues related to GURTs. In the next chapter of this supplement,
the Commission provides an overall analysis of the situation and
recommendations for decision-makers, taking as a point of departure
the moratorium of the Convention on Biological Diversity. In so doing,
the Commission seeks not to limit discussion, but rather to open
the debate to the public and various stakeholders.
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Despite the limited information available, there is reason to believe that the use and marketing of
GURTs will have an impact on different actors and systems involved with genetic resources. The
analysis of these impacts has identified values that lie at the heart of the ethical reflection on GURTs
as well as ethical issues raised by their use and marketing. The Commission considers it important
to ensure that the choices we make do not jeopardize the ability of future generations to live in an
environment and a world in accord with the values and priorities of tomorrow. This chapter presents
the recommendations the Commission is addressing to policymakers and other actors concerned by
genetic use restriction technologies.

Preliminary remarks
In this supplement, the Commission has
In addition, the Commission is paying particular attention in
sought to assess whether the conditions
its assessment to identifying issues that affect the advancehave been met for lifting the moratoment of scientific knowledge about GURTs related to the use
rium on GURT field trials established
and marketing of GURT technologies and their impact on
by the Parties to the Convention on
health, food security and the socio-economic conditions of
Biological Diversity. It is important to
farmers in countries of the North and South. This distinction
remember that the moratorium applies
mean the Commission is in a position to recommend that
primarily to “field testing until approfurther research be undertaken in order to advance knowledge
priate scientific data can justify such
about GURTs, without putting aside its
testing” and then to “commercial use until appropriate,
concerns about the impacts of possible
authorized and strictly controlled scientific assessments with
future marketing of GURTs. However,
regard to, inter alia, their ecological and socio-economic
the Commission considers that there is
impacts and any adverse effects for biological diversity,
no need at this time to conduct a comfood security and human health have been carried out in a
prehensive ethical assessment of the
transparent manner and the conditions for their safe and
use and marketing of GURTs, as long
beneficial use validated.” These two applications of the
as solid data (on the reliability of the
moratorium raise different issues for ethical assessment.
GURT system, its environmental impact
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in a closed environment, etc.) do not justify holding field trials
and that these field trials have not in turn generated conclusive
and satisfactory data. In taking this stance, the Commission is also
ensuring that if field trials were endorsed, then the marketing
process could not be initiated without first undertaking a new ethical
assessment of specific issues related to the trials.
As a result, the Commission is framing its recommendations in three
stages. It has first developed two new recommendations with a
view to maintaining the moratorium. The Commission has then
developed a third recommendation arising from some of the
recommendations it had issued in its position statement on GMOs,
which have been brought together and adapted to GURTs. This
recommendation affects the conditions required for the assessment
of GURTs. Thus, if the first step were met, i.e. if solid and transparent
evidence justified lifting the moratorium, then particular conditions
would have to be met before approving field trials. Finally, the
Commission is making a final recommendation that additional
research be conducted before proceeding to the marketing stage.
But before turning to the recommendations per se, the Commission
considers it appropriate to return briefly to the precautionary
principle and the Convention on Biological Diversity’s moratorium.
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The precautionary principle: reaffirming the need for action
in a context of uncertainty
In its position statement Ethics and Nanotechnology*: A Basisfor Action,255 published in
2006, the Commission came out in favour of interpreting the precautionary principle as
a principle of action rather than of abstention. The precautionary principle invoked in the
CBD moratorium on GURTs may seem to favour inaction by prohibiting field trials, but
the Commission considers on the contrary that this principle asserts the need to obtain
solid scientific evidence on the GURT system before allowing such testing. In this case,
the precautionary principle calls for action by pushing ahead research work. The experts
consulted by the Commission and the research work carried out in order to draft this
supplement point to the need for obtaining some data on the stability and reliability of
the GURT system, through laboratory and greenhouse trials. Conducting such tests and
publishing the results in peer-reviewed scientific journals are essential prerequisites for
undertaking field trials, in confined conditions.
Therefore, the Commission is interpreting the CBD’s precautionary principle in the light
of the formulation the Commission gave to the principle in its own position statement
on nanotechnology, and is signaling the importance of reducing uncertainty surrounding
GURTs as well as the need to ascertain their degree of effectiveness in greenhouse trials
before checking whether they can function adequately in the field. In summary, the
Commission believes that the precautionary principle invoked in the moratorium is not
contrary to the advancement of scientific knowledge, but actually calls for more research
to be undertaken in a controlled environment. Rather than put a brake on research, the
precautionary principle encourages research.

A moratorium is still relevant
At this stage, the conditions for lifting the moratorium on field trials have not been met.
The moratorium requires that data be made available so that the assessment of GURTs may
be made and validated by the scientific community. Currently, if such research has been
undertaken, the data generated have not been made public. This means that companies and
researchers possessing data should make them accessible for assessment by the authorities
concerned before the moratorium on field trials is lifted. Access to such data would also
facilitate undertaking independent studies required to corroborate research outcomes.
Furthermore, if the data do not exist, then they should be generated by greenhouse trials
and published before considering whether to lift the moratorium on field trials.
In sum, the Commission considers that the precautionary principle invoked in the current
framework of the Convention on Biological Diversity, on which de facto the moratorium is
based, is justified and that the moratorium should not be lifted.

New recommendations
for continuing the moratorium
The following recommendations serve as reminders that the transparency and the
advancement of knowledge about GURTs, in order to obtain public evidence, are
prerequisites before allowing the lifting of the CBD moratorium.

Recommendation No. 1
Whereas transparency is needed on the issue of GURTs, as much as
on GMOs as such, companies and researchers should disclose all
information derived from their research and submit this information
to the peer-reviewed scientific publishing process. Such information
is essential for governments to take appropriate decisions. In the
absence of evidence, the Parties to the Convention on Biological
Diversity may not decide to lift the moratorium on field trials, because
they lack the basic data required for assessing the reliability of GURT
mechanisms. Research outcomes on GURTs are almost nonexistent,
since the main data on the subject are contained in patent applications filed by biotechnology companies. However, patents generally
contain little information on the procedures surrounding tests.
Where research on GURTs is concerned, industrial laboratories are
more active than public laboratories, and the transfer of data from
the former to the latter is rare, particularly because of the need
to protect industrial secrets. In this sector of activity, industry is
characterized by a lack of transparency, which inevitably hinders
further independent research on GURTs as well as a disinterested
assessment of the impact of these technologies. This situation in turn
can only hinder the ability to take informed decisions on the subject.

The Commission recommends:
that the Government of Quebec ask the Government of
Canada to support the de facto moratorium on field trials
until all preconditions set by the Convention on Biological
Diversity make it reasonable for the moratorium to be lifted.

Recommendation No. 2
The Commission considers that freedom of research is a fundamental
value in science, but it cannot be an absolute one. Ethics does
not seek to restrain researchers, but it nonetheless plays the role
of democratizing science and enabling the public, and hence
decision-makers, to consider the avenues opened by science and
to reflect on the kind of society in which the public wants to live.
The Commission also considers it essential to better understand
the scope of GURT technologies and to ensure that research, both
public and private, can make its contribution. It believes that in this
context, scientific knowledge is a prerequisite for good governance.
In summary, the Commission does not seek at all costs to maintain
the statu quo concerning the moratorium. Instead, it considers
that investments in research are needed in order to advance public
knowledge of GURTs and that the outcomes of this research must
be made public, so that an informed debate on the subject may
be undertaken.

255 CEST, Ethics and Nanotechnology: A Basis
for Action, Québec, 2006, p.36-42,
[on line], http://www.ethique.gouv.qc.ca/.
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The Commission recommends:
that the Government of Quebec provide funding for public laboratory and greenhouse research on GURTs, in order to obtain verifiable and public scientific data and
to validate the relevance of research in field trials, under controlled circumstances.

Recommendation drawn from the position statement on GMOs,
concerning conditions affecting assessment mechanisms
GURT are GMOs, and as a result the Commission considers it useful to reiterate recommendations that it had issued for GMOs in its 2003 position statement, and to specify
that they apply equally to GURTs. This reminder is all the more necessary since these
recommendations were not followed by concrete actions, beyond the creation of the
Observatoire Transgène and the government site devoted to GMOs.256 Although the
2003 position statement on GMOs did not specifically address the issue of GURTs, it
examined a number of issues and values relevant to this technology: the autonomy of
farmers, the coexistence of agricultural crops, the fate of developing countries, human
health, the environment, the economy and transparency, to name a few. Accordingly, the
Commission is reiterating about GURTs the recommendations it previously made about
GMOs.257 Consequently, field trials should only be allowed if the conditions set forth in
the following recommendation are met.

Recommendation No. 3
The Commission considers that the public must be certain that the protection of health
and the environment is not dependent on the expected economic benefits of biotechnology
development and that the society itself is not seen as a vast laboratory. Considering
that prudence is an appropriate response to public fears and apprehensions, one must
take uncertainty into account and act as if GURTs constituted significant hazards. The
Commission believes that a rigorous scientific assessment is essential in order to protect
human health and environmental quality. It also considers that when an assessment of
new products and products derived from transgenesis is undertaken, it is not possible
to take adequate account of the current perceived risks or potential impacts of GURTs
with respect to health and the environment.258 The Commission considers that the
current process for approving new products, including transgenic products, is not based
on scientific assessment that takes into account the particular characteristics of products
derived from transgenesis; it also believes that this process has limits whose consequences
could potentially have a negative impact on health and the environment. Moreover, this
process ignores the cultural and spiritual considerations concerning symbolic representations articulated in Quebec society, such as cultural symbolism relating to the role of
human beings in the universe, the dietary restrictions of the great religions and the
instrumentalization of life (the coexistence of diverse crops, the destructuralization of
crops, the dehumanization of human beings and the appropriation of the living).259 In the
Commission’s opinion, approval of a transgenic product must not rely on facts alone, but
also on criteria relating to public acceptability.
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In addition, whereas transparency is an essential democratic value
for public governance, the Commission believes that the scientific
outcomes that led to approval of a transgenic product must be in
the public domain. The Commission also believes that companies
will be the first to benefit from the economic impact of transgenesis,
and it is therefore not up to the State to assume the public responsibility of the burden of proof. In this sense, the principle of good
governance requires that the State dispose of all information
needed, both to verify that research outcomes conform to regulatory requirements and to make data public in order to facilitate
independent studies.

The Commission recommends:
a) that the Government of Quebec, in order to ensure the
public that government concerns for the protection of
health and the environment have priority, undertake the
necessary steps with the Government of Canada to ensure
that the regulatory requirements in the approval, monitoring
and long-term monitoring processes for GURTs – no matter
the scope of applications – are higher than those already
in place for plants with novel traits (PNT);
b) that the Government of Quebec seek assurances from
the Government of Canada that the approval of GURTs is
subject to a scientific assessment taking into account the
potential impact of these organisms on human or animal
health and the environment and that this assessment is
not limited to foreseeable risks;260
c) that the Government of Quebec intervene with the
Government of Canada on behalf of the regulatory bodies
concerned, such as the Canadian Food Inspection Agency
and Health Canada, to apply to potential or feared risks the
regulations already in place for real or proven risks – even
though available tests do not make it possible to identify
such risks with a high degree of certainty, or to measure
them accurately – if there are credible scientific arguments
suggesting that a product could present undesirable
effects for human or animal health or the environment;261
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256 http://www.obstransgene.org/ and http://
www.ogm.gouv.qc.ca/
257 The recommendation is based on
recommendations 1, 2, 3, 4, 5 and 9
of the position statement Pour une
gestion éthique des OGM, op. cit. The
English summary version of this document,
For the Ethical Management of GMOs,
contains all the recommendations.
258 See on this subject the section on the
risk assessment process in the position
statement Pour une gestion éthique des
OGM, op. cit., pp. 31-35.
259 Ibid., pp. 74-79.
260 This recommendation draws inspiration
from the first part of recommendation
7.1 of the Royal Society of Canada. See
	ROYAL SOCIETY OF CANADA, Elements
of Precaution: Recommandations for the
Regulation of Food Biotechnology in
Canada, An Expert Panel Report on the
Future of Food Biotechnology, Ottawa,
2001, [on line], http://www.rsc.ca//
files/publications/expert_panels/
foodbiotechnology/GMreportEN.pdf.
261 This recommendation draws inspiration
from recommendation 8.3 of the Royal
Society of Canada.
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d) that the Government of Quebec intervene with the Government of Canada
• so that the current risk assessment process of risks posed by transgenic
products for human or animal health and the environment move ahead
in open consultation with a committee of independent experts from
the natural sciences and humanities262 as well as public representatives,
where appropriate,

The Commission recommends:
that the Quebec government put pressure on the Government
of Canada to fund Canadian and international research in
order to document, beforehand, the fundamental issue of
marketing raised in the second part of the moratorium
and to ensure that science serves the entire population
by ensuring the equitable distribution of benefits.

• And that for the sake of transparency the committee of experts make its work
public and easily accessible;
e) that all data relating to each test required by regulation for the purposes of
approval be made public and easily accessible, including previous test outcomes
that failed to obtain approval; to this effect, the Commission suggests developing
an approval mechanism for GMOs and GURTs similar to those put in place by
Australia and France263 to promote access and sharing credible information and
feedback from Canadian citizens;
f) that the Quebec government, before making any decision about testing,
marketing or the lifting of the moratorium on GURTs, conduct an informed
public debate on the subject – i.e. adequately informing the public of the ins
and outs of GURTs,264 providing advice on the positions it favours on the subject
and the values it seeks to promote through its policies – so that the people of
Quebec may make their views, expectations and fears about GURTs known.

Recommendation on use and marketing
The Commission considers that the use and marketing of GURTs involve values important
for the people of Quebec – values which must be considered in the event that the conditions for lifting the moratorium were met. Thus, several issues implicate values associated
with sustainable development and, more specifically, with the issue of equity among
countries that possess GURT technology and those unable to obtain it.

Recommendation No. 4
The Commission considers that freedom of choice for farmers involves the ability to select
seeds depending on the desired type of agriculture (organic, conventional, GMO,265 etc.),
while maintaining neighbourly relations and allowing the coexistence of agricultural
crops.266 It also considers that freedom of choice must involve the free flow of information
so it does not limit the autonomy of farmers who have selected seed derived from
biotechnology. In addition, GMO cultivation is generally geared towards intensive
agriculture. As a result, the conversion of some producers to GM crops may hinder the
autonomy of farmers who do not want to undergo the same change and may represent
a potential threat to the balance of species in the environment.

Cautionary Notes
In separating the moratorium into two distinct stages, the Commission showed more interest in the section on field trials than the one
devoted to marketing, which at this point is speculative in nature.
However, it is the Commission’s view that marketing raises major
issues worth underlining. It is in this context that the Commission
has decided to reiterate cautionary notes from its position statement
on GMOs while adapting them to the context of GURTs.
As a result, the following cautionary notes are in continuity with
the values articulated in the previous chapter (the advancement of
knowledge, transparency, health, freedom of choice and autonomy,
sustainable development). Indeed, GURTs are roughly associated
with the same values as GMOs, although these values take on new
connotations in the light of GURTs.

Commission cautionary note
on the risk of dependence
The agricultural sector has long benefited from the scientific and
technological progress and is increasingly doing so. The agricultural
way of life has adapted to change and has managed to profit from
progress as a way of complementing the farmer’s or stock-breeder’s
traditional knowledge. The Commission has addressed the possible
impacts of GURTs on the agricultural way of life, particularly with
respect to the following issues: the autonomy of farmers, the
coexistence of crops and crop techniques and the fate of developing
countries. The Commission found as a result that GURTs are only
one factor among many in a debate that has not yet been held on
the future of agriculture in Quebec, and specifically on the kind of
production to encourage, the type of food to grow and the most
appropriate technologies to foster. The controversy over GURTs
highlights the need for a debate on the relationship between
genetics, the agricultural world and society as a whole.

This particular aspect is very worrisome not only for developing countries, but also for
industrialized countries and for Quebec. In the event that GURTs produced anticipated
effects with respect to gene flow, the use of these technologies could limit socio-economic
consequences and protect the autonomy of farmers by preventing the “contamination”
of non-GM crops by GM crops. The Commission also wonders why other techniques to
slow gene flow, which could lead to fewer negative social consequences, are not the
subject of further research.267 This latter area surely constitutes a pathway worth exploring
in the debate on GURTs.
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262 This part of the recommendation draws
inspiration from recommendations 7.2
and 7.3 of the report of the Royal Society
of Canada.
263 In Australia and France, information relating
to GMO trials is available on the Internet
and accessible to the public, which may
also react to it. Canada meanwhile, with its
pilot project for posting notices of submission,
is gradually becoming more open to the
question of public transparency. (For more
details, see chapter 2 as well as the following
websites: AUSTRALIAN GOVERNMENT, Office
of the Gene Technology Regulator, [on line],
http://www.ogtr.gov.au/ et SITE INTERMINISTÉRIEL SUR LES OGM, Expérimentations en
France, [on line], http://www.ogm.gouv.fr/
experimentations/experimentations.htm).
264	On 8 November 2004, the Government
of Quebec launched a website for the
general public on genetically modified
organisms (SOURCE D’INFORMATION SUR
LES ORGANISMES GÉNÉTIQUEMENT MODIFIÉS,
[on line], www.ogm.gouv.qc.ca), in fulfilment
of a recommendation made in the position
statement on GMOs. Although this website
does not make it possible to hold a public
debate on the subject, it provides adequate
information to the public about the ins and
outs of GMOs. In the near future, the website
may also include information on GURTs.
265 For an outline of the proportion of GMO
crops in the world, Quebec and Ontario,
see Annex 3 of this supplement.
266	On this subject, see Pour une gestion
éthique des OGM, op. cit., pp. 70-71.
267	On this subject, see Annex 2.
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Agriculture was once a way of life, and has become a way of earning a living. The idyllic
vision of life on the farm, where the farmer was his own master, still inspires people,
but it is giving way to the vision of the farmer as a small business owner who lives with
the constraints inherent to managing a business. The farmer is less and less autonomous
as a result of the GMO industry and controls generated by the cultivation of transgenicGURTs. The producer is increasingly dependent on the supplier who determines the
seed which it is most beneficial to modify genetically and protect by means of a patent.
The supplier also prohibits the farmer’s re-use of this seed and sells it at a high price.
For their part, government agencies impose regulations on the farmer, with a view to
limiting the spread of pollen, avoiding the contamination of related species in surrounding
flora and providing shelter for insect pests. This loss of autonomy may be offset by the
gains made, but this is a question the Commission obviously cannot address.
The Commission considers it important to draw attention to the risks of dependence of
farmers growing transgenic-GURT crops. It deems it essential that the farmer committing
to such crops provide informed consent and be fully aware that the profits to be derived
from such crops cannot be forecast with any certainty.

Commission cautionary note on freedom of choice
There is also the issue of the farmer’s freedom of choice. The public expects fresh produce
from small-scale agriculture, focusing on quality and flavour and not prone to use plant
protection products of chemical origin. However, while transgenic-GURT crops seem to
offer the prospect of coexistence with conventional and organic crops due to the low
risk of contamination, they do not provide any certainty about coexistence. The choice
made by a number of producers could end up becoming a choice imposed on their
colleagues, without their consent and to their detriment, with the result of limiting
consumer choice even further.
To what extent does growing GURT crops hinder the ability of farmers to live together
while restricting the freedom of all farmers? Does growing GURT crops indirectly impose
a single way of growing crops? Given the current state of knowledge, the Commission
considers that the marketing of GURTs could hinder the freedom of farmers to choose
the mode of agriculture as well as the kind of farming that best suit them. This is a
social responsibility that the State cannot avoid if it seeks to allow GURT crops while
preserving crop diversity and different kinds of farming on its territory.268

Commission cautionary note on the responsibility of States
Where GURT crops are concerned, the fate of developing countries has led to heated debates
in which the people directly affected often play a secondary role. Since this set of problems
is too complex to be dealt with here in a few lines, the Commission is only highlighting some
aspects which strike it as particularly important. On the one hand, the Commission recognizes
that GURTs have a certain interest for crop growers grappling with problems of GMO contamination. If the promises of genetic engineering are fulfilled, then it is conceivable that transgenic
and transgenic-GURT crops could improve human health, crop productivity and the profits of
farmers. But on the other hand, the adoption of GURT crops could also have significant social
impacts in these countries. Therefore, GURT crops, just like transgenic crops, promote the use
of intensive agricultural methods, whereas Third World countries must rely on subsistence agriculture to meet the needs of their populations. Already, the trend to grow agricultural products
for export purposes works to the detriment of the food needs of local populations.
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Another aspect to consider is what rules are in place for protecting
the environment; controls must be provided for this purpose, in
situations where the training of farmers is inadequate and where
monitoring agencies are absent. Finally, the patent issue is taking
on increased importance in these countries, where purchase costs
are prohibitive given the ability to pay.
For the Commission, it is clear that the issue of transgenic
crops in developing countries must be considered in political
decisions taken by developed countries on food aid, trade and
intellectual property. In this regard, the Commission notes that
the Canadian Biotechnology Advisory Committee has studied
the subject and made recommendations on the matter.269
Moreover, the Commissions considers it necessary to emphasize
that developing countries must be parties to any discussion and
any decision on these issues.

Commission cautionary
note on the instrumentalization of life forms
The way in which we represent human beings and life itself is
being shaken up by scientific advances in the field of biology.
Human beings share a high percentage of their genome with
species treated as inferior. The essence of humanity is what is
biologically human and distinguishes humans from other living
beings. Transgenesis is seen by many people as a technological
Trojan horse of nightmarish proportions. Admittedly, there is nothing
new about apocalyptic visions of scientific progress, but how
can public reactions to GURTs and GMOs be explained? Public
discourse on the subject includes questions of the legitimacy of
transferring genes from one species and even from one kingdom
to the other, the legitimacy of the power that man exercises over
nature, the legitimacy of the instrumentalization of life itself. Do
these changes risk having an impact on our ability to live together
and do they impose a unitary vision of the world according to
which the artificial has become predominant? In its position statement on GMOs, the Commission sought to identify the foundation
of these questions through symbolic representations present in
Quebec society. As a result, it considered representations of the
place of human beings in the universe and of human responsibility
towards nature, as well as the dietary restrictions in some spiritual
or cultural groups. It also inquired into the matter of the instrumentalization of life itself. In the current supplement, the Commission
has not considered it necessary to go deeply into these cultural
and symbolic representations, although it wishes to draw attention
to them once again.
268	In the case of GURTs, this precautionary
note applies less to the coexistence of farm
crops, since GURTs should in theory prevent
GMO contamination of neigbouring crops.
269 CBAC, Improving the Regulation of
Genetically Modified Foods in Canada,
	Report to the Government of Canada
	Biotechnology Ministerial Coordinating
Committee, Ottawa, August 2002, [on line],
http://www.ic.gc.ca/eic/site/cbac-cccb.nsf/
eng/ah00186.html. See particularly
recommendations 8.2 and 8.3.
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The term “instrumentalization” of life designates any way of thinking that reduces life
to its physico-chemical components in order to use them as if they were mere objects,
and to consider life processes as if they were no more than a series of physical processes.
Recognizing the important issues raised by this approach, the Commission has selected
four issues that should be investigated further from a multidisciplinary perspective: the
coexistence of diverse crops, the destructuralization of crops, the dehumanization of
human beings and the appropriation of the living.
In line with all the Commission has said about the impact of transgenesis on cultural
and spiritual representations, it considers it important that a society find the means
to counteract the current trend towards the instrumentalization of life forms and to
avoid a certain form of dehumanization.

In its assessment, the Commission has distinguished issues affecting the advancement
of scientific knowledge from issues related to the use and marketing of GURTs and their
impacts on values such as health, food security and socioeconomic conditions for farmers
in countries of the North and South. This distinction has enabled the Commission to
recommend further research to advance knowledge about GURTs, without neglecting
its own concerns about the impacts of possible marketing commercialization of these
technologies. However, it has considered that there was currently no need to conduct
a comprehensive ethical assessment of the use and marketing of GURTs, as long as solid
evidence does not justify holding field trials and field trials have not generated evidence
themselves. In so doing, the Commission has ensured that in cases where field trials were
endorsed, the marketing process could not be initiated without first undertaking a new
assessment on specific ethical issues raised by the technology.
In summary, the Commission has chosen a two-phase process, distinguishing between
issues relating to the advancement of scientific knowledge regarding GURTs and issues
related to their use and marketing. As a result, after conducting its assessment, the
Commission is in favor of maintaining the moratorium on GURTs until sufficient scientific
data justify its removal.
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Conclusion

This is why the Commission decided to strike a working
In 2003, the Commission issued a
committee comprising some of the experts who had helped draft
position statement entited Pour une
its 2003 position statement on genetically modified organisms.
gestion éthique des OGM. Five years
later, the Commission considers
The mission of the Commission de l’éthique de la science et
this position statement still relevant.
de la technologie consists in informing, sensitizing, gathering
However, this position statement did
opinions, fostering reflection, and organizing debates on the
not deal specifically with the GURT techethical issues raised by developments in science and technologies, although it raised a number
nology and, proposing orientations to guide stakeholders in
of issues common to both GMOs and
their decision-making. The Commission
GURTs. The Commission has produced
wishes that the content of this report
this supplement specifically devoted to GURTs, following the
on GURTs will contribute fully to public
renewal of the GURT moratorium in 2006 by Parties to the
debate and the decision-making process.
Convention on Biological Diversity, work undertaken by the
Parties since then, and the Canadian position on the subject.

Most emerging technologies are the result of work involving several
research teams, and the international exchange of scientific papers
over a period of decades. Biotechnology innovations are often
based on genetic engineering techniques, and are subject to
experiments in laboratory, greenhouse and field trials. They often
focus on a range of different plants in different environments.
These studies are subject to the critical scrutiny of scientists when
they are published, and the resulting critique highlights positive
and negative impacts of these technologies. Conversely, GURTs
have only been described in a limited number of scientific publications. Patents are not assessed with the same scientific rigour as
research articles upon publication. The potential impacts of GURTs,
both positive and negative, are thus only models based on
knowledge gained in other areas.

While addressing departments of the Government of Quebec,
this supplement is destined for citizens who want to learn
more about GURTs, in an international context where important discussions are taking place.

In conclusion, the Commission wishes to underline once again the
importance of the value of transparency in the scientific assessment
process concerning GURTs. The Commission is not denying the
consequences both positive and negative that GURT use could have
on several levels. While being guided by the values already mentioned
and a better understanding of the precautionary principle (understood as a principle of action), the Commission considers it vital to
gain a better understanding of the scope of these technologies and
to ensure that public and private research is in a position to make
its contribution.
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Chimeric gene: Gene formed from fragments of DNA derived from various
sources (according to Le grand dictionnaire terminologique).

Chloroplast transformation: The introduction of a transgene into
the chloroplast genome of a plant cell. The absence of the transgene in the
nuclear genome may in some cases prevent the presence of the transgene
in the pollen.

Cleistogamy: Self-fertilization of flowers which do not open.

Glossary

270

Allele: Allele: Each of the possible forms of a single gene. The minimum number of alleles for a gene
is two. Alleles occupy the same locus on a pair of homologous chromosomes (each member of a pair
of similar chromosomes inherited from one parent during fertilization). Alleles governing different
aspects of the same character, whose expression depends on the relationship of dominance and
recessivity between alleles (according to Le grand dictionnaire terminologique).

Antinutritional compound: A compound that reduces or prevents the use or assimilation
of a nutrient, whether at the digestive or metabolic level.

DNA: Molecule comprising genetic material. The DNA molecule is usually
composed of two strands that wrap themselves in a spiral forming a double
helix. Each strand consists of a chain of nucleotides of three subunits (a
nitrogenous base, a sugar, deoxyribose and a phosphate group). The two
strands are attached to one another by their nitrogenous bases: adenine (A)
is attached to thymine (T) and guanine (G) to cytosine (C). As a result, the
two strands contain complementary sequences of nucleotides. The Sugar
and phosphate group do not vary from one nucleotide to another. The
particular identity of a nucleotide is therefore established by the nucleobase
it contains. Genetic information lies in the sequence of the four nitrogenous
bases that make up “letters” of the alphabet of the genetic message (after
Lecourt, 1998).

Extinction gene: A general term for the cancellation of gene expression
by cellular machinery.

Farm
seed: Seeds re-sown and re-used in the fields by farmers.
			
Farmer’s
		 privilege: Privilege traditionally accorded to farmers enabling
them to re-use part of a harvest to re-sow seed during the next season
(according to the UPOV Convention).
GMOs: A microorganism, plant or animal whose genetic heritage has been

Aquaculture: Culture of plants and breeding of fish or shellfish in fresh or salt water, including
for commercial purposes (according to Le grand dictionnaire terminologique).

modified by genetic engineering in order to give it characteristics that it
lacks or already has, but at a level deemed unsatisfactory in its natural state,
or in order to remove or minimize certain characteristics deemed undesirable
(from the Commission de l’éthique de la science et de la technologie).

Biodiversity: Biological diversity, also called “biodiversity,” refers to all species and ecosystems on

GURT seeds: seed genetically modified to restrict the proliferation, spread

Apomixis: Method of asexual reproduction without fertilization.

Earth and the ecological processes to which they belong. Biodiversity in fact covers all living things,
including varieties created by genetic manipulation or breeding. This diversity is the biosphere, the
web of life that makes it possible for human beings to exist on our planet (according to the Ministère
du Développement durable, de l’Environnement et des Parcs).

and use of a transgene.

Gene expression: The phenotypic manifestation of genes by the processes of gene action. (according to Le grand dictionnaire terminologique).

Biopharmaceuticals: Pharmaceutical biotechnology, e.g., active substances can be obtained
from transgenic plants (after Health Canada).

Gene flow: Migration or transfer of genes from one population to another
(after the Conseil de la science et de la technologie).

Biosafety: All measures aiming to prevent and counter the dangers associated with the handling

Gene: basic unit of genetic information from which is derived the transmis-

and use of biological and genetic products or microorganisms, in research laboratories, hospitals and
civilian industry. Biosecurity covers the products derived from biotechnology, including genetically
modified organisms (GMOs). Its purpose is to protect humans, the biodiversity of living species (animals,
plants and non-pathogenic micro-organisms) and the environment (from the Grand dictionnaire
terminologique).

Biotechnology: The industrial use of living organisms, biological systems or biological processes
in order to develop or modify products (e.g., antibiotics) or processes (e.g., waste recycling) (according
to the Conseil de la science et de la technologie).

Breeder’s exemption: An exemption allowing the breeder to freely use protected varieties to
create new varieties (according to the UPOV Convention).
Certified seed: Seed with a pedigree certificate. The seed must meet specific requirements for
germination and weed seed content. Seed may also have guaranteed resistance to one or more
diseases (according to the Ministry of Agriculture, Food and Rural Affairs, Ontario).

sion of characteristics of living organisms from one generation to another.
The gene generally contains all the information needed for the production
of proteins (after the Conseil de la science et de la technologie).

Genetic drift: Evolution through the generations of allelic frequencies
in a population under the influence of random factors, rather than natural
selection. The risk of drift is even stronger when the population is reduced.
Alleles* can be fixed or eliminated regardless of their fitness (after the
Conseil international de la langue française).
Genetic Engineering: A set of processes used to modify the genetic
heritage (genome) of a living organism by eliminating or modifying genes
already present or by adding genes from other organisms using various
techniques of modern molecular biology, especially recombinant DNA
technology (after the Conseil de la science et de la technologie).

Chemical inducer: Chemical used to trigger the expression of a specific gene.
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270 The definition of terms is derived from the
following sources: Dominique LECOURT,
Encyclopédie des sciences, Paris, Librairie
Générale Française, 1998; Office québécois
de la langue française, Le grand
dictionnaire terminologique, [on line], http://
www.granddictionnaire.com/; CONSEIL DE
LA SCIENCE ET DE LA TECHNOLOGIE, OGM
et alimentation humaine, Québec, 2002;
COMMISSION DE L’ÉTHIQUE DE LA SCIENCE
ET DE LA TECHNOLOGIE, Ethics and Nanotechnology: A Basis for Action, Québec, 2006;
COMMISSION DE L’ÉTHIQUE DE LA SCIENCE
ET DE LA TECHNOLOGIE, Pour une gestion
éthique des OGM, Québec, 2003;
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Genome: The entire genetic content of an individual or species. The nuclear genome is the portion

Recombination rate: The distance between two different genes on the same pair of chromo-

of the genome contained in the nucleus. In plants, chloroplasts also contain a portion of the genome.
The chloroplast genome is generally transmitted to the offspring by the female parent, since pollen
grains do not usually contain chloroplasts. Animals and humans do not have chloroplasts.

somes (after Godde-Jolly and Dufier). The relationship between descendants having undergone
recombination and the entire population of descendants.

Hybridization: Cross-breeding two individuals.
Hybrid (plant): A plant derived from the hybridization of individuals of two species, reflecting
a mixture of genetic characteristics derived from both parents.
Introgression: The insertion and binding of a gene from a species or variety into the genome
of a second species or variety.

Lethal gene: A gene whose expression results in the death of the individual who expresses it
(after Griffiths et al.).

Lethal segregation: Segregation is the physical separation of two genes during the formation of
gametes (pollen or ovules). Each gene is then on a different gamete and will be transmitted independently to the offspring. Lethal segregation is a strategy of containment in which the crop produces
viable seed, but the hybrid plants derived from pollination of the crop with a wild plant are sterile.
Molecular confinement of the transgene: Preventing the spread into the environment
of pollen grains from transgenic plants, in order to prevent avoid grains naturally in the environment
to fertilize the flowers of transgenic crops (adapted from Marie-Christine Fortin, 2006).

Nanotechnology: A multidisciplinary field of endeavour concerned with the design and
manufacturing, at the atomic and molecular scale, of molecular structures containing at least one
dimension measuring between 1 and 100 nanometres, which have specific exploitable physicochemical properties and may be subjected to manipulation and control operations.

On-Farm Food Safety (OFFS): A program of the Canadian Horticultural Council (CHC) which aims
to highlight potential sources of chemical, physical and microbiological contamination to which fruit
and vegetables may be exposed, from the farm gate to the shipping point. It provides basic information
that can be used by the fruit and vegetable sector in its efforts to develop, refine and implement
measures to increase food safety in Canada (after CHC).

Parthenocarpy: The ability to produce fruit without fertilizing the ovum. The resulting fruit does
not contain seeds (e.g., bananas, clementines).

Precautionary Approach: The precautionary approach is an approach to risk management
which takes account of the harm that might be caused to health or the environment, even in the
absence of scientific certainty, without however, blocking the decision-making process; this kind of
approach aims to strike a balance between technological innovation and risk management, while at
the same time encouraging prudence in the face of uncertainty (after the Commission de l’éthique
de la science et de la technologie).

Precautionary principle: In moral terms, the precautionary principle is very demanding and
requires taking measures as soon as the possibility of risk is raised. Strictly speaking, the precautionary
principle would require imposing limits on technological development; some people even advocate
zero tolerance, i.e., abstention (after the Commission de l’éthique de la science et de la technologie).

RoundUp Ready seeds: The herbicide RoundUp is a systemic and non-selective herbicide.
RoundUp Ready seeds resist Roundup. Growing these modified plants makes it possible to destroy
weeds in a specific manner.
Selective pressure: The intensity of selection acting on a population of organisms or on cells in
culture (from the Glossary of Biotechnology for Food and Agriculture). In population genetics, refers
to any process that can lead to changes in allelic frequencies of a population over successive generations (mutation, genetic drift, migration, selection) (based on Termecologie’s Glossaire de l’écologie).

Substantial equivalence: Concept developed for the safety assessment of novel foods, including
genetically modified foods. A genetically modified food is considered substantially equivalent to a
conventional non-modified food deemed safe if it has all the nutritional characteristics of the nonmodified food, with the exception of the integrated transgenes and of the new protein(s) encoded
by these sequences (adapted from the Conseil de la science et de la technologie).
Toxicity: The property of a substance causing an adverse effect on living beings either by physical
contact, ingestion or inhalation (after the McGraw-Hill Dictionary of Scientific and Technical Terms).

Traceability (on-farm): The ability to track the history of food, from sowing to delivery to the
buyer. A traceability system is designed to manage information associated with the production of a
fruit, vegetable or other agricultural product. It is a system of record keeping which makes it possible
to determine when contamination may have occurred or could not occur (after Luc Brodeur, agronomist).

Transgene: A gene or genetic material derived from one organism and inserted into the genome
of another organism by means of genetic transformation.
Transgenesis (or genetic modification): A set of operations to obtain transgenic organisms,
i.e. organisms whose genetic heritage has been modified by introducing a gene by non-sexual means.
Transgenesis is used to give the modified organism new characteristic(s) (adapted from the Grand
dictionnaire terminologique).
Transgenic mitigation: A strategy to limit the spread of the transgene by reducing the survival
of the transgenic plant in the wild.
Triploidy: Triploidy is associated with the reproduction of angiosperms (flowering plants). One of
the nuclei of the pollen grain (haploid) joins a core left by the diploid of the egg, and gives rise to
tissue reserves of the seed, the endosperm. This is the phenomenon of double fertilization. There are
also triploid plants, such as the banana tree or some varieties of apple trees. These plants are sterile
and cannot be multiplied by vegetative propagation.
Vegetative propagation: A mode of asexual reproduction ensuring that genetically identical
individuals are obtained from a somatic cell, a tissue or organs such as bulbs, stolons, rhizomes, etc.
Vegetative reproduction may be obtained artificially by taking cuttings or by micro-propagation
(after the Conseil international de la langue française).

Precursor: In a chain chemical or biochemical reaction, any compound which precedes an
intermediate or final compound in the chain (after the Conseil international de la langue française).
Promoter: Region of the genetic material upstream of a gene that regulates its expression.
Protein: A molecule consisting of one or more chains of amino acids (polypeptides). There are
several families of proteins, which perform a variety of functions essential to survival, growth and
differentiation of a cell. Proteins are essential to the structure and functioning of tissues and organs.
Each protein has a function of its own (after the Conseil de la science et de la technologie).
Recombination: The rearrangement of genes as a result of segregation in the cross-breeding
of genetically different parents (according to Le grand dictionnaire terminologique). The exchange
of genetic material. The process during which new combinations of genes or chromosomes are
produced that did not exist in the same cell or in parental cells (after Griffiths et al.).
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DOW AGROSCIENCES, [on line], http://www.dowagro.com/
homepage/index.htm.
ECONEXUS, [on line], http://www.econexus.info/.
GLOFISH, [on line], http://www.glofish.com/.
MONSANTO, [on line], http://www.monsanto.com/.
OBSERVATOIRE TRANSGÈNE, [on line], http://
obstransgene.org/.
PIONEER – A DUPONT COMPANY, [on line], http://www.
pioneer.com/web/site/portal/.
SITE INTERMINISTÉRIEL SUR LES OGM, Expérimentations
en France, [on line], http://www.ogm.gouv.fr/
experimentations/experimentations.htm.
SITE INTERMINISTÉRIEL SUR LES OGM, La réglementation,
[on line], http://www.ogm.gouv.fr/reglementation/
reglementation.htm.
SOURCE D’INFORMATION SUR LES ORGANISMES
GÉNÉTIQUEMENT MODIFIÉS, [on line], http://www.ogm.
gouv.qc.ca.
SYNGENTA GLOBAL, [on line], http://www.syngenta.com/
en/index.aspx.
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Patent number

Examples of GURT patents registered
in the United States

1

Tableau 1

Holder

Title

US20010022004

2001

Syngenta

Control of gene expression in
plants by receptor mediated
transactivation in the presence
of a chemical ligand

6228643

2001

Zeneca Limited (London, GB)

Promoter

6172279

2001

Zeneca Limited (London, GB)

Plant gene construct encoding
a protein capable of disrupting
the biogenesis of viable pollen

6297426

2001

Pioneer Hi-Bred International

Methods of mediating female
fertility in plants

6362394

2002

Syngenta Participations AG
(Basel, CH)

Juvenile hormone or one of its
agonists as a chemical ligand
to control gene expression in
plants by receptor mediated
transactivation

Title

US20030154509A1

2003

Syngenta Biotechnologie, Inc.

Control of gene expression in
plants

Types de semences stériles

Patent number

Year

5723765

1998

Delta and Pine Land Co., USDA

Control of plant gene expression

6700039

2004

Syngenta Limited
(Surrey, GB)

Genetic method for controlling
sprouting

5880333

1999

Novartis Finance Corporation
(New York, NY)

Control of gene expression in
plants by receptor mediated
transactivation in the presence
of a chemical ligand

6784340

2004

The Rockefeller University
(New York, NY)

Chemical inducible promoter
used to obtain transgenic
plants with a silent marker

5925808

1999

Delta and Pine Land Co., USDA

Control of plant gene expression

6743968

2004

5977441

1999

Delta and Pine Land Co., USDA

Control of plant gene expression

Yale University
(New Haven, CT)

Methods and compositions to
reduce or eliminate transmission of a transgene

5859341

1999

Pioneer Hi-Bred International,
(Des Moines, IA)

Nucleotide sequences
mediating fertility and
method of using same

2004

Dow Agrosciences LLC
(Indianapolis, IN)

Methods and genetic compositions to limit outcrossing and
undesired gene flow in crop
plants

5859328

1999

Cornell Research Foundation,
(Ithaca, NY)

Isolated DNA elements that
direct pistil-specific and antherspecific gene expression and
methods of using same

2005

Syngenta Investment
Corporation (Wilmington, DE)

Control of gene expression in
plants by receptor mediated
transactivation in the presence
of a chemical ligand

6147282

2000

Novartis Finance Corporation
(New York, NY)

Method of controlling the
fertility of a plant
Male tissue-preferred
regulatory region
and method of using same

2005

Pioneer Hi-Bred International
(Des Moines, IA)

UniCrop Ltd.
(Helsinki, FI)

Molecular control of transgene
segregation and its escape by
a recoverable block of function
(RBF) system

6037523

2000

Holder

Year
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6753460

6939711

6849776
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Strategies for Transgene
Containment

2

Alternatives to GURT (plants)

Apomixis

Physical confinement

Apomixis is the asexual reproduction of embryos without going
through a process of pollination. In order to obtain seeds, this
approach can be combined with male sterility (i.e., plants whose
pollen is infertile), while minimizing genetic drift. The seed acts
as an organ of vegetative reproduction. Recently, some apomixis
genes have been identified. Strategies for transgenic modifications
would then extend this to new species.276 This method makes it
possible to obtain fertile seeds and fruit while monitoring the
genetic drift associated with pollen.

Farmers using GM seeds could exploit the strategies already in place for traditional crops
by using physical barriers to contain one or more transgenes, in other words to lay out
buffer zones between crops,271 setting up hedges as windbreaks to contain pollen,
practicing crop rotation and surrounding fields banks of non-transgenic plants. These
strategies may prove helpful but do not provide absolute guarantees that gene flow will not
occur, and also may be dependent on several factors, including topography, microclimate
or the presence of insect pollinators. The effectiveness of physical confinement also
varies, depending on different crops.

Molecular confinement
An alternative to physical confinement is the molecular confinement of the transgene.
For example, “GM-gene deletor” V-GURT and T-GURT technologies constitute molecular
confinement methods. Several other technical means exist which can bring about molecular confinement. The various technologies described below are potential alternatives
to GURT.272
Chloroplast transformation

Male sterility
Male sterility consists in interfering with the development of
reproductive structures (i.e., anthers). However, if disrupting pollen
development can prevent gene flow in many cases, exceptional
circumstances may allow a genetically modified “male-sterile”plant
to to be fertilized by pollen from wild species and serve as a female
parent for hybrid seed. If the hybrid thus created were to survive,
germinate and reproduce, it could produce viable pollen containing
the transgene, which could in turn fertilize weeds.277

The chloroplast transformation has been proposed as a way of preventing the transgene
from getting into pollen.273 Instead of transforming the nuclear genome of a plant cell,
it is possible to transform the chloroplast genome. However, for many plant species, this
nuclear genome is only transmitted to the next generation by the female parent. As a result,
pollen grains usually do not contain any chloroplasts. Gene flow through pollen would be
avoided. This principle may not be suitable for all crop species, because chloroplasts are
still present in a small percentage in the pollen of certain species (e.g., from 0.1% to 0.5% in
tobacco pollen). In other species, the transfer of the chloroplast genome depends on both
parents and is brought about by the female and the male gametes (e.g., alfalfa or kiwis).
The absence of the transgene in the pollen does not prevent interspecific hybridization
following a cross between the female transgenic plant and the pollen of the wild plant.
Nor does it prevent genetic drift274 associated with seeds.275
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271 On this subject, consult an article
by Dominique MICHAUD, “Impact
environnemental des cultures transgéniques. I- La migration des transgène”,
Phytoprotection, 2005, vol. 86, p. 96.
272 Pollen may travel over quite long distances
(Mark A. CHAPMAN and John M. Burke,
“Letting the gene out of the bottle: The
population genetics of genetically modified
crops”, New Physiologist, 2006, vol. 170,
p. 432). In addition, consult the website
http://www.ogm.gouv.qc.ca/envi_
dispersion.html.
273 “As yet, however, no strategy has proven
broadly applicable to all crop species, and
a combination of approaches may prove
most effective for engineering the next
generation of GM crops” (Henry DANIELL,
“Molecular strategies for gene containment
in transgenic crops”, Nature Biotechnology,
2002, vol. 20, p. 581).
274 Change in allele frequency from one
generation to another within a population,
due to the sampling of finite numbers of
genes that is inevitable in all finite-sized
populations. The smaller the population,
the greater is the genetic drift, with the
result that some alleles are lost, and genetic
diversity is reduced. Thus minimization of
genetic drift is an important consideration
for conservation of genetic resources.
(Abdelouahhab ZAID et al., Glossary of
Biotechnology for Food and Agriculture –
A Revised and Augmented Edition of the
Glossary of Biotechnology and Genetic
Engineering, Rome, FAO, 2004, [on line],
http://www.fao.org/docrep/004/y2775e/
y2775e00.htm).
275 Henry DANIELL, 2002, op. cit, p. 581-586.
276 Anna M. KOLTUNOW et al., “Apomixis –
Molecular strategies for the generation
of genetically identical seeds without
fertilization”, Plant Physiology, 1995,
vol. 108, p. 1346.
277 Henry DANIELL, 2002, op. cit., p. 583.

Cleistogamy

Lethal segregation and recombination rates

In some plants such as peanuts, rice and flax, self-fertilization occurs without the flower
opening. This process is called “cleistogamy.” In order to be “cleistogamus,” it has been
suggested that genetically modified crops present a minimal risk of gene flow. On the
other hand, very few studies have been undertaken on this approach and current
knowledge of genes involved in floral development is still rudimentary.278

Lethal segregation (see the figure) means that cultivated plants
produce viable seed, while hybrids derived from the pollination of
pollen from the cultivated plant with a wild plant produce sterile
seeds.282

Mitigating transgene flow
Mitigating transgene flow involves containing gene flow by hindering the selective value
of the hybrid.279 To make the transgene less conducive to genetic drift and reduce associated
risks, it is possible to couple one transgene with another, in a way that limits the impact
on a wild population. The second transgene will nevertheless have a neutral or beneficial
effect on the plant being grown.280 For example, the transgene can be coupled with a
gene coding for dwarfism. In monoculture, this characteristic is not a handicap, but it
would be a disadvantage in a population of weeds where competition for light between
individuals was significant.281 For this strategy to work, the two genes (the transgene of
interest and the transgene being mitigated) must be strongly bound so that they do not
separate from one generation to another.

Some regions of the genome are less conducive than others to
the binding of genes and show a lower recombination rate*.
Targeting these areas for genetic transformation could be
considered in the future.

None of these strategies has yet been fully mastered, and all are
still at an experimental stage. It is clear that research on these
methods must continue to be undertaken and supported.
Achieving a “threshold of tolerable risk” might also require
combining several strategies.

278 Ibid., p. 584.
279 Ibid., p. 585.
280 Jonathan GRESSEL, “Tandem constructs:
preventing the rise of superweeds”, Trends
in Biotechnology, 1999, vol. 17, p. 361-366.
281 Hani AL-AHMAD et al., “Tandem constructs
to mitigate transgene persistence: Tobacco
as a model”, op. cit., p. 697-710.
282 Johann P. SCHERNTHANER et al., “Control
of seed germination in transgenic plants
based on the segregation of a two-component
genetic system”, PNAS, 2003, vol. 100,
p. 6855.
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Using lethal segregation to control gene flow

B

During the formation of gametes, the gene of interest - lethal gene tandem and the repressor
		 gene are separated. If hybridization with a wild plant occurs, then the seed containing the
		 gene of interest - lethal gene tandem will not be viable (after Schernthaner et al., op. cit., 2003).

A

Genetic construction for the transformation of plants. The gene of the protein of interest is
		 linked to a lethal gene (2). This latter gene is controlled by a repressible promoter which is
		 specific to germination. The repressor is encoded by a third gene on the homologous
		 chromosome (1).

Homozygotic
plant expressing
the lethal protein

Homozygotic
plant expressing
the repressor

(L,L)

(R,R)

R

1

Constitutive
promoter

R

R

R

R

Repressor

R

R

Gene flow:
gametes L or R

Heterozygotic
plant

(L,R)

Wild
plant

(-,-)

R
R

2

Specific
promoter/
repressible

Lethal
protein

Constitutive
promoter
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Non-viable
seed

Hybrid
plant

(L,-)

(-,-)
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Proportion of GM crops (in %)
world-wide in 20070

3

283

GMO Canola

GMO Cotton

GMO Corn

GMO Soya

World

20

43

24

64

Ontario

-

-

47

49

-

52

48

Québec

~ 85284

The main producing countries
In 2007, approximately 12 million farmers spread over 231 countries, about 90% of
them in developing countries, have grown GMOs. However, 97% of the global surface
area where GMOs are grown is found in just seven countries:
- USA, 51% of the surface area;

- India, 5% of the surface area;

- Argentina, 17% of the surface area;

- China, 3% of the surface area;

- Brazil, 13% of the surface area;

- Paraguay, 2% of the surface area.

-	Canada, 6% of the surface area;

283 These data were taken from the website
SOURCE D’INFORMATION SUR LES
ORGANISMES GÉNÉTIQUEMENT MODIFIÉS,
[on line], www.ogm.gouv.qc.ca.
284 Since 2003, no official data are available
about the surface area occupied by GMO
canola. According to non-official sources,
almost 85% of the surface area of Quebec
seeded with canola is currently genetically
modified.
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Consultation activities
of the Commission and
the contract work undertaken

Participating in the organization of a symposium on GURTs:
Fourth thematic meeting of the Observatoire Transgène held at Université Laval
in partnership with CEST, February 2008
Invited experts:
• François Belzile, research professor in plant molecular genetics at Université Laval;
• David Coates, head of the Program on Agricultural Biodiversity of the Convention
on Biological Diversity (CBD), represented by Julie LeBihan, program assistant at the
United Nations Environmental Program;

The Commission hired the following person on
a short-term contract:
• Ms. Meriem Benchabane, then a doctoral student in plant
biology at Laval University.

The Commission thanks all these people for supporting
the reflection and enrichment of the content of this supplement.

• Tanya Fielding, Acting Manager of the Management of the Plant Biosafety, Canadian
Food Inspection Agency (CFIA);
• Ms. Ricarda Steinbrecher, biologist and geneticist, co-director of the EcoNexus group.
The following have agreed to do a critical reading of the first version of the report
of the Working Committee:
• Guy Debailleul, professor, Département d’économie agroalimentaire et des sciences
de la consommation, Université Laval;
• David Carter, scientific advisor for biotechnology, Ministère du développement durable,
de l’Environnement et des Parcs (MDDEP);
• François Belzile, research professor in plant molecular genetics at Université Laval.
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Consultation activities of the Commission and the contract work undertaken

List of members
of the CommissionO
285

The President

Patrice K. Lacasse
Coordinator of Social Development Office,
First Nations of Quebec
First Nations of Quebec and Labrador –
Health and Social Services

Me. Edith Deleury
Professor emeritus – Faculty of Law
Université Laval
Members

Dany Rondeau
Professor
Department of Humanities and Letters
Université du Québec à Rimouski

Patrick Beaudin
Director General
Société pour la promotion de la science
et de la technologie

Bernard Sinclair-Desgagné

Medical specialist in community health
Head of the Département clinique de santé public
Hotel-Dieu de Lévis

Director, Service de l’enseignement
des affaires internationales
Chair in International Economics and Governance
HEC Montréal

Hubert Doucet

Eliana Sotomayor

Researcher
Bioethics programs
Université of Montreal

École de service social
Université de Montreal

Dr. Pierre Deshaies

Invited members

Benoît Gagnon

Danielle Parent

Researcher and PhD student
Centre international de criminologie
comparative (CICC)
Université de Montreal

Directrice des affaires juridiques
Commissaire au lobbyisme du Québec
Secretary General

Mariette Gilbert

Me. Nicole Beaudry, notary

President
Association féminine d’éducation
et d’action sociale (AFEAS)
Jacques T. Godbout
Sociologist
Institut national de la recherche scientifique (INRS)
Urbanisation, culture et société
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285 Members active at the time this position
paper was adopted.
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An Ethical Examination of Genetic Use Restriction Technologies (GURTs) is a supplement to the position
statement of the Commission de l’éthique de la science et de la technologie entitled For the Ethical
Management of GMOs. After describing the problems associated with the international moratorium
on GURT field trials and laying out the scientific and legislative context, the Commission identifies the
anticipated positive and negative impacts associated with different links and actors in the food chain,
starting with the environment and R&D, and continuing with seed companies, farmers, consumers
and developing countries. Values and issues emerge from these impacts, such as the advancement of
knowledge, transparency, health, independence and sustainable development. Finally, the Commission
is addressing four recommendations and four cautionary notes to the various stakeholders.

This supplement and other publications are available at: www.ethique.gouv.qc.ca.

CEST’s mission consists in informing, sensitizing, gathering opinions, fostering reflection, and organizing
debates on the ethical issues raised by developments in science and technology and, proposing orientations
to guide stakeholders in their decision-making.

