
Canadian Institute for Environmental Law and Policy

Canada�s domestic regulatory system for GEOs
contradicts basic principles underlying the

Cartegena Protocol on Biosafety

www.cielap.org

Mixed Messages





Canada�s domestic regulatory
system for GEOs contradicts

basic principles underlying the
Cartegena Protocol on Biosafety

by Rod MacRae, PhD, Research Associate

Canadian Institute for Environmental Law and Policy
June 26, 2001

Precautionary approach in the
Biosafety Protocol text

Risk Assessment

Identification of LMOs intended for direct
use as food or feed, or for processing

How Canada’s domestic regulatory
system contradicts these principles

Conclusion

Endnotes

2

2

3

3

8

9

For more information about this publication,
CIELAP or any of CIELAP’s other publications,
please consult our website, call us, or write us.

Canadian Institute for Environmental
Law and Policy
517 College Street, Suite 400
Toronto, Ontario
M6G 4A2

Website: www.cielap.org
E-mail: cielap@cielap.org
Telephone: 416.923.3529
Fax: 416.923.5949

Copyright © 2001 Canadian Institute for
Environmental Law and Policy.  All rights
reserved.  Except for short excerpts quoted with
credit to the copyright holder, no part of this
publication may be produced, stored in a retrieval
system, or transmitted in any form or by any
means, photomechanical, electronic, mechanical,
recorded or otherwise without prior written
permission of the copyright holder.

ISBN 1-896588-11-5

Table of Contents

Mixed Messages

Mixed Messages



2

Canadian Institute for Environmental Law and Policy

CANADA IS A SIGNATORY (April 19,2001)
to the Cartagena Protocol on Biosafety (or
Biosafety Protocol or BP) and participates in the
working groups designed to further its implemen-
tation1. Although the Biosafety Protocol is intended
to govern transboundary movement of Living
Modified Organisms (LMOs), domestic GE regula-
tory systems are intertwined with the provisions of
the Protocol. It will be difficult, given global trade
in food, for any nation to fully implement its com-
mitments under the protocol, or avoid export
losses, if the principles underlying its domestic
regulatory system are fundamentally at odds with
the principles of the Protocol.  But this is the situa-
tion currently facing Canada.  Several concepts that
underlie the BP are at odds with the central tenets
of Canada’s system for regulating GEOs.  These
contradictions revolve around the precautionary
approach, the role of sound science in risk assess-
ment, and identification of LMOs to be used di-
rectly for food, feed or processing.   Contradictions
of the first two principles, we believe, will have
significant consequences for export and for Cana-
da’s reputation as a participant in international
agreements.  Contradiction within the third issue
area will have domestic political consequences.
Canada anticipates making some legislative
changes as part of the ratification process.  We
believe these changes should address the funda-
mental contradictions identified here so that these
consequences are avoided.

Precautionary approach in the
Biosafety Protocol text

In the preamble and objectives, the BP reaffirms the
precautionary approach contained in Principle 15
of the Rio Declaration on Environment and Devel-
opment.  The language of Article 10(6) is consistent
with that used to describe a precautionary ap-
proach:

“Lack of scientific certainty due to insuf-
ficient relevant scientific information
and acknowledge regarding the extent of
the potential adverse effects of a living
modified organism on the conservation
and sustainable use of biological diver-
sity in the Party of import, taking also

into account risks to human health, shall
not prevent that Party from taking a
decision, as appropriate, with regard to
the import of the living modified organ-
ism in question as referred to in para-
graph 3 above, in order to avoid or
minimize such potential adverse effects.“

Similarly, Article 11(8) states,
“Lack of scientific certainty due to insuf-
ficient relevant scientific information
and knowledge regarding the extent of
the potential adverse effects of a living
modified organism on the conservation
and sustainable use of biological diver-
sity in the Party of import, taking also
into account risks to human health, shall
not prevent that Party from taking a
decision, as appropriate, with regard to
the import of that living modified organ-
ism intended for direct use as food or
feed, or for processing in order to avoid
or minimize such potential adverse
effects.”

The precautionary approach also has relevance,
in the Protocol, to domestic regulatory systems.
Under Article 11(4),

“A Party may take a decision on the
import of living modified organisms
intended for direct use as food or feed,
or for processing, under its domestic
regulatory framework that is consistent
with the objective of this Protocol. “

Since the precautionary approach is a key objective
of this protocol, it is our contention, elaborated
below,  that Canada’s domestic regulatory frame-
work is not consistent with the central objective of
the Protocol.

Risk Assessment

In Annex III, under Article 15, the general princi-
ples of risk assessment are presented. It is our
contention, that Canada’s domestic regulatory
framework violates at least two of the general
principles elucidated:
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3. Risk assessment should be carried out
in a scientifically sound and transparent
manner, and can take into account expert
advice of, and guidelines developed by,
relevant international organizations.
4.  Lack of scientific knowledge or scien-
tific consensus should not necessarily be
interpreted as indicating a particular
level of risk, an  absence of risk, or an
acceptable risk.

We believe, elaborated below, that Canada’s do-
mestic regulatory system is not based on sound
science and does assume absence of risk in the face
of a lack of scientific knowledge or scientific con-
sensus.

Identification of LMOs intended for direct use
as food or feed, or for processing

Article 18(2)(a) states,

2.  Each Party shall take measures to
require that at a minimum documenta-
tion accompanying;
(a) Living modified organism that are
intended for direct use as food or  feed,
or for processing, clearly identifies them
as “may contain” living modified organ-
isms and as not intended for intentional
introduction into the environment, as
well as a contact point for further infor-
mation. The Conference of the Parties
serving as the meeting of the Parties to
this Protocol shall take a decision on the
detailed requirements for this purpose,
including specification of their identity
and any unique identification, no later
than two years after the entry into force
of this Protocol.

It is our contention, elaborated below, that the
current system in Canada of identifying LMOs for
direct use as food, feed or processing is inconsist-
ent with this approach.

How Canada�s domestic regulatory system
contradicts these principles

1. Canada’s legislative framework for GEOs does not
have the precautionary approach as a specified objective

Canada has no specific comprehensive legislation
governing the regulation of GE products. Instead,
pieces of legislation adopted before the develop-
ment of genetic engineering are used, governing
plants, foods, animals and drugs2.  None of these
acts have the precautionary approach as an objec-
tive.  Only the Canadian Environmental Protection
Act (CEPA) mentions the precautionary approach
in its preamble.  This mention does not, however,
have weight in CEPA provisions. As well, only
CEPA has any references to environmental and
health aspects of biotechnology3, but this legisla-
tion has only a limited impact on the current regu-
latory process (except for microbes), since other
legislation is deemed to take precedence over
CEPA4.  For example, CEPA provisions do not
normally apply to the domestic regulation of LMOs
used directly for food, feed or processing5.

The Acts used to regulate GEOs merely allow for
regulations to be enacted concerning product
quality and packaging. Evaluation of environmen-
tal or human health risks is not part of these Acts,
hence, there is no clear legislative authority for the
evaluation of GE crops or foods from an environ-
mental or human health perspective6.  As discussed
below, this deficient legislative framework explains
in part why much of the data submitted to regula-
tors is primarily agronomic in nature, and not
helpful for assessing environmental and health
risks.

2. GEO regulations, directives and guidelines are based
on concepts and  assumptions that are inconsistent with
the precautionary approach

Since the legislative framework for GEOs is not
unified and provides little specific instructions
to applicants or regulators, new regulations,
directives and guidelines have been constructed
within the context of specific pieces of legislation.
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In Canada, these regulations, directives and
guidelines for crops, foods and feed are designed
around the concepts of familiarity and substantial
equivalence.  Both these concepts have been
adapted to GEO environmental regulation, famili-
arity from the chemical industry and substantial
equivalence from food safety regulation.  They are
used deliberately to limit the scope of environmen-
tal assessment; in fact, although regulatory theory
suggests otherwise, they are used in Canada as
substitutes for environmental risk assessment7.

If there is “knowledge of the characteristics of a
plant species and experience with the use of that
plant species in Canada”8, and their characteristics
do not differ from the parent, then the GEO is
deemed “familiar”. Regulators are confident that
there will be no adverse effects specific to the GEO.
If the characteristics are familiar, then existing
legislative and regulatory frameworks can be used
to assess them.  Existing legislation helps deter-
mine familiarity, and the desire to assess familiar-
ity makes existing legislation more useful then
creating a new regulatory framework.  For exam-
ple, familiarity with the introduced trait, the envi-
ronment, the crop plant and the interactions be-
tween them can all be used to justify a decision to
permit widespread release of a GE crop9.

This approach, however, denies the possibility that
the process of inserting genes can change the
behaviour of the GEO relative to its familiar con-
ventional analog.  Insertion techniques are suffi-
ciently imprecise that the placement of the
transgenes is haphazard, unpredictable, and fre-
quently unrepeatable.  Consequently, the precision
claim is highly contested since reliable targeting
techniques are not yet available in rDNA technol-
ogy10. This imprecision leads to unstable genetic
constructs that companies try to weed out.  They
are not always successful, leading to unpredictable
alterations and potential risks from problematic
plant behaviour11.  But Canada’s system effectively
does not require examination of such possibilities
and it is only in the post-release period, as inde-
pendent scientists examine GEOs, that such effects
are being identified.

If the molecular, compositional and nutritional
characteristics of both GEOs and their conven-

tional counterparts are comparable, then the GEO
will be considered “substantially equivalent”12.  If
deemed substantially equivalent by regulators, a
GEO does not have to undergo safety and environ-
mental testing beyond that used to determine
whether substantial equivalence applies.  Using
information on conventional crops or foods estab-
lishes the baseline for comparison.

However, the relationship between genetics,
chemical composition, and toxicological and eco-
logical risks is largely unknown.  As well, the
biochemical or toxicological effects of a GE food
can not be predicted from its chemical composi-
tion. Seemingly minor changes in foods can have
significant nutritional implications.   For example,
a stereo-isomeric alteration to a molecule (non-GE)
has been shown to have significant impacts on
infant nutrition13, something that would not be
revealed by a chemical composition analysis. If
relationships are largely unknown, how can simi-
larity in composition be a predictor of equivalent
ecological or toxicological behaviour as regulators
presume?14.

Working together, these regulatory concepts as-
sume that single-gene changes resulting from
genetic engineering necessarily result in well-
characterized plant responses. In fact, single genes
can affect many traits and produced unexpected
phenotypic expressions15.  Millstone et al.16  pro-
vide 2 examples of how single gene changes pro-
duce unpredictable outcomes: experimental genetic
manipulation of oilseed crops, including rape, has
led to the unexpected discovery of changes to lipid
metabolism; glyphosate tolerance in Roundup
Ready soybeans appears to occur at the expense of
diminished heat tolerance due to changes to the
plant’s lignin content17.

If the responses are often unpredictable, then
substantial equivalence has no merit as a trigger for
environmental assessments.  The Expert Panel of
the Royal Society of Canada is particularly critical
of the use of substantial equivalence as a decision
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threshold - the determination of whether a full
risk assessment is required - and proposes that it
be abandoned as a determination approach18.

A regulatory system that operates in this way is not
about precaution.  Rather, it is about limiting the
scope of environmental and human health assess-
ment in order to facilitate commercialization of
GEOs19.

3. The Canadian regulatory system has very limited
capacity to assess whether GEOs have any societal
benefit

A second important feature of the precautionary
approach is weighing the benefits of a technology
in the face of scientific uncertainty about risks.  A
higher level of uncertainty about risks might be
tolerated if the technology provides very signifi-
cant societal benefits.  But, as elaborated in the
Canadian Regulatory Framework for Biotechnol-
ogy, only the direct environmental and health risks
of GEOs need be investigated; assessments of the
broader long-term social, economic, and ethical
implications of these products are not required.
The regulatory system determines whether a
product is efficacious, but it does not evaluate
benefits in any broader sense.  For example, the
system evaluates whether a variety expresses Bt
toxin as claimed, but not whether broad social
benefits result from the use of Bt crops.  The gov-
ernment view is captured in this quote:

No socio-economic assessments [are
conducted] .... whatever assessments are
conducted are strictly science-based.  In
terms of potential management issues
arising from the environmental release of
GMOs, the Market place does its own
cost/benefit analysis.  Policy makers at
AAFC deal with rural issues, not with
cost/benefit analysis issues.20

This is a major deficiency that must be addressed if
Canada’s regulatory system is to be consistent with
the precautionary approach.

4. The science employed by applicants and accepted
by regulators is not sound

The most widely accepted measure of scientific
soundness is review by peers.  Industry applica-
tions to regulators are not reviewed publicly and it
is only through Access to Information requests that
some of the applications have become public.  As
they become available, a disturbing pattern is
emerging. The data submitted by applicants are of
such poor quality that they would not likely pass a
peer review.  And regulators accept these data as
sound and as demonstrating there are no environ-
mental risks.

One industry application that has been thoroughly
analyzed is a Roundup Ready Canola (GT73)
developed by Monsanto21.  The regulators deter-
mined substantial equivalence based on the com-
pany’s submitted data, so no full safety assessment
was required.

However, there are major deficiencies in the appli-
cation, so much so that the analysts22 doubt their
usefulness for determining risk.  Oddly, the statisti-
cal treatment of the data by Monsanto appears not
to meet the standard imposed by CFIA in its 1996
revisions to field trial guidelines — that the designs
be sufficiently statistically valid to be acceptable for
inclusion in peer reviewed journals.

Some examples of the problems:

• many of the tests were poorly performed, with
a lack of duplicate measurements, small sample
sizes, uneven comparative scales, inappropriate
data pooling, comparison of the parent with
varieties other than that subject to the
application, a lack of statistical consistency,
indiscriminate use of data from trials to support
the applicant’s claim of substantial equivalence,
and conclusions that are not supported by the
actual data.

• limited temporal scales (some studies contained
only 1 year of data).

• methodologically unsound field studies were
performed, especially that most of them are
agronomic studies not ecological ones.
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• insufficient scope in the studies to
adequately assess environmental safety -
many of the studies assume that certain tests
can be proxies for a full range of environmental
phenomena; for example, allelopathy tests were
used to draw conclusions about a whole host of
soil / crop interactions, a completely
illegitimate proxy.   This is a critical flaw
because independent scientists have already
demonstrated that GE crops can have negative
effects on soil biota23.

• studies of such limited surface area that they
have no hope of predicting how the GE crop
will behave once planted on millions of acres.

• failure to adequately explain variability in the
results when in fact the variability could result
from the insertion of the gene expressing the
herbicide tolerant trait; strong tendency to treat
variability as natural and to ascribe unusual
results to “outlier effects”

Similar problems with the quality of environmental
data submitted by industry to United States (US)
and European Union (EU) regulators, and the
conclusions drawn from them, have been identified
by Hilbeck et al. (2000), the National Academy of
Sciences (2000), Benbrook (2000), Purrington and
Bergelson (1995), and Wrubel et al. (1992)24.

Similar problems appear to exist with the quality of
data submitted by industry for food safety
assessments25:

• Industry requirements to provide data on
toxicity are limited.  Of the 27 food safety
assessment decisions available on Health
Canada’s web site (as of 2000), 17 submissions
did not present any evidence of laboratory or
feeding trial measurements of toxicity26.    The
Royal Society of Canada concluded that
regulatory requirements for toxicological
assessment appear to be ad hoc, and that there
did not appear to be any validated study
protocols available to assess GE foods in their
entirety27.  This problem is endemic within GE
food assessment as very few peer-reviewed
feeding trials have been published28.

• Allergenicity testing is undertaken mostly
by homology to known allergens. While this
approach may be reasonable for known
allergens, it is thought by many to be wholly
inadequate for assessing products with no
current history of allergenicity29.

• The data sets of industry applications are very
inconsistent. Doses, durations and other
aspects of experimental design appear to be at
the discretion of the applicant, not determined
by the regulatory protocols.  This raises
questions again about whether the data are of
peer-review quality30.

Given these problems with the data, the ability of
regulators to carry out good risk assessments is in
serious question.

5. The Canadian regulatory system effectively assumes
that the absence of evidence of risk should be interpreted
as the absence of risk or that risks are manageable

The Canadian regulatory framework is designed to
minimize the likelihood that regulators conclude
there is an effect when one doesn’t exist, resulting
in unnecessary regulation (known in statistics as
minimizing the possibility of a type I error).
However this approach to regulation increases the
likelihood of creating a different kind of error —
believing there is no effect when one actually exists
(or a type II error)31.  The dominant scientific
tradition reinforces this approach because much of
scientific inquiry is predicated on the assumption
that if a phenomenon has yet to be observed, then
it does not exist.  In this view, there is no room for
the possibility that the effect has yet to be observed
because we do not know how to “see” it32. Stated
another way, in Canada’s regulatory approach, “it
would be more scientifically “sound” to claim that
GEOs are safe when they are actually hazardous”33

than the other way around.  The emerging
evidence of ecological problems with GE crops
reported in the peer reviewed literature appears to
support the view that scientists are not seeing
environmental and health risks associated with
GEOs because the developers and regulators do
not know where to look for the potential
problems34.
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Rather than acknowledge uncertainty, the
Canadian system effectively  determines that
GEOs do not present risks or that the risks are
manageable.  Precaution, however, is not even
exercised at this late stage — risk management —
of the risk assessment process.  “Article one of
the Cartagena Protocol specifies that the entire
objective of the document is to protect biodiversity
according to the precautionary approach.
Therefore, precaution is the first consideration
when decisions are made on biosafety, rather than
a risk-management measure that is triggered late
in the process by an adverse event.”35  But the
Canadian approach, in the limited cases where
potential problems are actually identified, uses risk
management to address them despite the absence
of any empirical evidence that the risks can, in fact,
be properly managed.  One example is CFIA’s
conclusions regarding volunteer Roundup Ready
canola and volunteer Roundup Ready wheat.
They have concluded that both are manageable by
farmers using other herbicides and weed
management approaches36.  This is purely
conjecture, since, by the conditions of confined
field trials, there can be no farm-scale, multi-year
data that show whether volunteer GE crops could
be adequately managed without generating
additional environmental risks.

The farmers who have to deal with the potential
problems are very concerned about how to manage
these volunteer GE crops37.  Volunteer canola
plants resistant to one, two or three herbicide
tolerant traits at the same time have already been
found38.  Dealing with RR canola volunteers
requires,  relative to conventional canola
volunteers, that glyphosate spray tanks be spiked
with additional products. Adopting this practice
was already underway because of weeds
glyphosate did not control well, but RR canola
volunteers have made it a requirement.

Volunteer wheat is very competitive in canola,
even more so than wild oats on a per plant basis,
can sprout up to 6 years after planting, and may
cause serious yield losses39.  Volunteer RR wheat
will not be controllable in canola with Roundup, an
herbicide that is very effective against conventional

volunteer wheat. Other, generally more
expensive, herbicides will be required in the tank

mix, the same ones that are already causing weed
resistance problems40.  All together, this will make
weed management more complicated and may
result in increased herbicide spraying, a result that
would contradict the expressed purpose for
developing the technology. Dr. Hartley Furtan,
professor of Agricultural Economics at the
University of Saskatchewan, is completing a report
on the farm economics of herbicide tolerant wheat.
His work so far suggests that any possible weed
control benefits of RR canola could be lost when
followed by RR wheat. He has stated, “Then you’re
going to have to use a more complex herbicide
cocktail ....  There will be increased costs in the
second crop, which reduces the total benefits.”41

Monsanto acknowledges that RR wheat should
not go forward without effective management of
volunteer RR wheat42.  The CFIA, however, has
deemed all these problems manageable and
without additional environmental hazards.

6. Canada’s system for regulating GEOs effectively has
no mandatory provisions identifying LMOs for food,
feed or processing

In the Canadian system, under the Seeds Act and
Regulations there are quality control, traceability,
and identification requirements for registered
seed43, whether GE or non-GE. But there are no
regulated requirements at any level — farm,
warehouse, broker (domestic or export), wholesale,
processor (food or feed), retail — to identify LMOs
destined directly for food, feed or processing,
except consumer labeling when the LMO has not
been deemed substantially equivalent, and a health
risk.

Until 1995, all imported genetically modified plants
required an import permit.  The import permit
effectively acted as an identification at the importer
level.  Now, however, those that have been
approved for unconfined release in Canada are
exempted from this requirement.  As well, those
“considered substantially equivalent [to genetically
modified plants] .... are also exempted provided
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that the intended use is similar, the plants do
not display any additional novel traits, do not
contain novel genetic elements and have not been
subject to interspecific breeding.”44

Regarding the retail level, under the Guidelines
for the Safety Assessment of Novel Foods45, labels
identifying GE foods are only required when the
food has characteristics that generate a safety
hazard or nutritional or compositional change
relative to its conventional analog.  But since all
applications to date for unconfined release have
been deemed substantially equivalent, there are
no GE foods on the market that require consumer
labeling.  Voluntary positive or negative labeling is
permitted as long as the claim is not misleading or
deceptive and is factual.  Very few companies have
voluntarily used a positive label (i.e., identifying
the food as coming from a GE crop or having
ingredients derived from GE).

Regarding GE feeds46, although there are extensive
rules on labeling of feeds, there is no requirement
that GE crops or microbes used in feeds be
identified as derived from genetic engineering,
for either domestic or imported feeds.  All feeds
on the market have been deemed substantially
equivalent to their conventional analog. A few feed
manufacturers have voluntarily identified GE feed
ingredients, usually microbes.  The CFIA awaits
the outcome of the Codex Alimentarius discussions
on GE food labeling to determine whether labeling
of GE feed ingredients will be required47.

Clearly, Canada’s domestic system is at odds with
the intent of Article 18(2)(a), which states that
LMOs used directly for food, feed or processing
have a “may contain” identification.  The article
also states that the details of this identification are
to be worked out and since formal negotiations on
it have not yet commenced, Canada’s position is
not clear.  It is conceivable, given that the BP does
not require consumer-level identification, but only
identification for transboundary movement, that
the federal government might only implement
identification provisions at levels in the food and
feed chain below the consumer level.  Their
contention has always been that consumers have

no reason to be informed about LMOs in their
diet unless there is something different about

their safety or composition. However, to comply
with the BP, industry will have to do the work of
establishing segregation and traceability systems.
They will put in place the basic systems they
currently claim, when explaining their opposition
to consumer-level information, are impossible to
implement or overly costly.  Refusing to then go
the next step and provide consumer-level
information would likely be a significant public
relations problem, and leave Canada open to
criticisms that it has more concern for trade than
the information needs of its own citizens.

Conclusion

To have legitimacy as a signatory and ratifier of the
Biosafety Protocol, Canada will have to completely
overhaul it’s domestic system for GEO regulation.
If it does not, Canada’s exports of LMOs, whether
for unconfined release (e.g., seed) or for direct use
as food, feed or in processing, may be jeopardized.
Since, under BP provisions, countries of import can
make decisions based on their domestic regulatory
framework, it is very likely that nations whose
systems are based on the central principles of the
Biosafety Protocol — particularly, precaution and
sound science — will reject imports of Canadian
LMOs (or require additional risk assessments
before agreeing to import) because they lack
confidence in the assessment process. The
deficiencies of Canada’s system also leave LMO
exports vulnerable to reviews of decisions (Article
12).  Given the poor quality of risk assessments, it
is highly likely that new information will emerge
post release challenging the environmental or
human health safety of Canadian LMOs.  In all
these scenarios, Canada demonstrates the
weakness of its domestic system for regulating
GEOs.
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