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SUBMISSION
Observance of human rights in terms of genetically modified (GM) food
ingestion and the associated environmental and human health risks
South African Human Rights Commission, 29 November 2017

People aren’t reasoning to get the right answer; they are reasoning to get the answer
that they want to be right.
identity-protective cognition, Dan Kahan

OVERVIEW
Although Biosafety SA claims no legal expertise as pertaining to human rights, it is an expert in
issues related to biotech innovation and risk analysis and, in particular, the food/feed (health)
and environmental safety and socio-economic aspects of GMOs as raised in the complaint. It can
therefore accurately judge what constitutes weight of evidence and scientific consensus in this
regard and therefore submit as follows:
 GM technology is a powerful tool which has already made significant positive contributions
to agricultural and industrial practice, production and productivity, as well as human health
care around the world.
 South Africa has a well-established, representative and robust regulatory framework for
GMOs and a successful track record in science-based risk assessment, sustainable
commercialisation and effective post-release management of GMOs.
 It is possible to develop and use GMOs sustainably – meaning they are safe to humans,
animals and the environment and viable within the South African context – and risk analysis
is an appropriate, robust and effective design and decision-making tool to help ensure this.
 Although glyphosate has recently been identified as a probable cancer HAZARD, the RISK of
it causing cancer, when used responsibly, is highly unlikely – many regulatory authorities
across the world has therefore re-confirmed that it can be used safely, including the EU.
 The petitioners have unfortunately included demonstrably outdated and inaccurate
information about GMOs and glyphosate use in their complaint.


Therefore, it is our considered opinion that the South African government, primarily via the
Executive Council of the GMO Act and its member departments, has established a robust and
fair framework for the regulation of GMOs, which does not only fully observe human rights,
but actively contributes to the purpose of the Bill of Rights through its contributions to (i)
human health care and food production, (ii) the protection and justifiable, sustainable use of
our environmental resources and (iii) enabling socio-economic development and growth.
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1. BIOSAFETY SOUTH AFRICA
KEY MESSAGE
Biosafety SA is an independent, public-funded facilitator, which safeguards sustainable biotech
innovation.
Biosafety South Africa (Biosafety SA) is a national technology platform in service of the country’s
biotech regulators, researchers, technology developers and public. Its mandate is to enable safe,
sustainable and compliant research, development, production, use and application of
biotechnology – including GM-technology and GMOs. The platform is a unit within the Technology
Innovation Agency (TIA) and an initiative of the Department of Science and Technology - funded
entirely by the South African government.
Biosafety SA –
 ASSISTS & ADVISES all biosafety stakeholders with regard to regulatory compliance, biosafety
and risk analysis best practice and sustainable biotech innovation.


PROMOTES BIOSAFETY RESEARCH & DEVELOPMENT in support of the national policy and
regulatory frameworks and to ensure effective risk management.



ENCOURAGES SUSTAINABLE BIOTECH INNOVATION by creating and enabling environment
and investing in the biosafety/sustainability development of biotech products.



DEVELOPS NATIONAL & REGIONAL CAPACITY in sustainability research and development and
risk analysis, because we realise biosafety system are only as good as the people managing
them.



COMMUNICATES THE SCIENCE behind biosafety, sustainability and biotechnology to all
stakeholders; providing answers across the whole stakeholder-spectrum, from the public’s
general questions to the technical enquiries of biosafety practitioners.

Biosafety SA is neither a regulator nor a developer of GMOs, but rather an independent facilitator,
ensuring “sustainable biotech innovation” as encapsulated in its vision and grounded in finding
the best possible balance between personal, societal, environmental, developmental and
economic rights as enshrined in the Constitution of South Africa.

2. CONTEXTUALISING THE GMO DEBATE
KEY MESSAGE
The persistent public debate on GMOs is primarily fuelled by differences in world-views, value
systems and business interests, not by substantive, science-based biosafety and/or viability
considerations – presenting balanced, science-based facts on the topic is therefore unlikely to
diminish the extent or intensity of the debate.
“Opposition based on emotion and dogma contradicted by data must be stopped.
How many poor people in the world must die before we consider this a crime against
humanity?” – Open letter to Greenpeace, the UN and Governments around the world signed
by 107 Nobel laureates in medicine, chemistry, physics and economics, June 2016.
GM technology is controversial, not because of any tangible, well-definable or quantifiable
inherent characteristics of GMOs, but rather because it represents a watershed between different
value systems – ostensibly placing “technological advancement” and “nature ideology” in conflict.
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Exacerbated by the fact that it is a technology that is applied to living organisms, i.e. nature itself.
GMOs have therefore developed into one of the quintessential examples separating these
apparently contrasting value systems.
Identity-protective cognition theory suggests that science-based arguments will not bring an end
to the debate, because facts alone do not change value perceptions (Cultural Cognition Project).
This cognitive bias is also the reason why data are always disputed and areas of uncertainty ever
expanded in scope and detail. In fact, one of the most noticeable characteristics of the anti-GMO
narrative over the past two decades is that the arguments against the use of GM technology have
evolved continually to exploit new areas of apparent uncertainty when preceding doubts have
been addressed successfully.
Many different elements contribute to the general perception of uncertainty regarding GMOs and
in particular GM crops, but probably the most important one is the lack of a clear, positive riskbenefit balance in the mind of the end-consumer. The fact that GM crops have been very
enthusiastically accepted by farmers, who actually experience the benefits of the current GM
traits, but not always by the end-consumer supports this argument. In addition, the many GMbased medicines on the market rarely forms part of the GM debate – most probably because the
benefits are clear and immediate to the patient using them.

3. GMO SCIENCE
KEY MESSAGE
GM technology is a very powerful tool with which the genetic traits of organisms can be
changed in very particular and useful ways and GMOs can be developed within framework that
ensures their sustainability.
3.1 Genetics and genetic modification
Genetic modification (GM) relates to the deliberate design, editing and/or assembly of genetic
sequences aimed at changing the genetic characteristics of a living organism. GM technology
is not constrained by sexual reproduction and allows researchers to transfer a specific genetic
sequence (a particular gene or genetic trait) to any another organism to generate novel
individuals, i.e. GMOs, with novel trait combinations. In other words, a GMO is a living
organism identical to its conventional counterpart except for the addition of one or two extra
genetic traits, e.g. insect resistance and herbicide tolerance, which were transferred to the
organism using GM techniques.
Although GM technology is relatively young (~40 years) and for the first time allows the
routine transfer of genetic material between unrelated species, the exact same underlying
genetic principles still apply to GM genes and GMOs. GM genes do not behave differently or
are not “unique” or “unnatural” as a matter of principle. GM technology is only the directed
application of what has been learnt from nature (and happens in nature) and is a natural
continuation of age old genetic design technologies such as selective breeding, hybrid
development, polyploidy, mutation breeding, etc. GM genes can, however, change the
phenotypic traits of the resulting GMO in a novel way and are for this reason subject to
regulation, which requires confirmation that the new GM-trait(s) does not introduce any
biosafety (food/feed/health or environmental safety) concerns, before the GMO can be
commercialised.
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3.2 Why do we want to use GM technology?
GM technology is a very powerful tool with which the genetic traits of organisms can be
changed in very particular and useful ways. It is  specific, allows the addition/removal/change of a particular gene(s),
 accurate, only the targeted genes are impacted at the level of intervention, and
 unrestrictive in terms of transferring genetic trait between organisms.
It can therefore be used as a powerful research tool to elucidate biological research questions
or as an innovative tool with which to develop novel biotech products.
When these GM products are developed within a framework that ensures their sustainability,
they can effectively address social, environmental and technical challenges associated with
biological systems in, for example, the health, agriculture or manufacturing sector. The unique
potential benefits of GM technology are especially important within the context of
responsible economic and social development, accessible healthcare, sustainable agriculture
aimed at feeding a growing world population using limited natural resources and climate
change.

4. GMO REGULATION AND SUSTAINABLE USE IN SOUTH AFRICA
KEY MESSAGE
South Africa has a well-established, representative and robust regulatory framework for GMOs
and a successful track record in science-based risk assessment, commercialisation and postrelease management of GMOs.
4.1 Why are GMOs regulated?
GMOs are potentially novel, living organisms with a genetic trait that may not have been
associated with the particular organism previously and this new trait may impact the way the
organism interacts with its environment – e.g. grow, propagate or ability to act as a food
source for other organisms. A GMO’s potential impact on human/animal health and the
environment therefore has to be assessed scientifically to ensure it is safe before it is released
and consumed.
The assessment and management of these potential risks is the reason for and objective of all
GMO regulations, in the same way road safety regulations, for example, govern the risks
associated with driving a vehicle on a public road. However, keeping the analogy in mind, it is
critically important that regulatory requirements remain proportional to the possible risks
they govern, to ensure they do not unintentionally inhibit appropriate application and the loss
of all potential benefit.
4.2 How are GMOs regulated in South Africa?
Although some binding international agreements regarding GMOs are in place, e.g. the
Cartagena Protocol on Biosafety and the CODEX Alimentarius, it is important to realise that
GMOs are primarily governed based on national legislation. Every country or territory
therefore has to right and ability to decide exactly how they would like to use and regulate
GMOs. The “regulatory unit” (the entity that receives approval) of all GMO regulatory systems
around the world is the “GM event”- a genetically unique GM individual. In the case of GM
crops, this individual is subsequently used in breading programs to propagate the GM trait in
its progeny to yield the various varieties farmers plant. Every GM event must be approved by
every national regulatory authority where it may be imported or cultivated. Typically, the
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GMO events that have been commercialised in South Africa, have therefore been subjected
to the regulatory requirements of various other countries as well.
All activities with GMOs in South Africa are primarily regulated under the GMO Act (Act 15 of
1997). This includes research and development, import/export, production, consumption and
other uses of GMOs and their products. The GMO Act establishes minimum standards to
ensure the food/feed (health) and environmental safety as well as the socio-economic
sustainability of all activities involving GMOs (refer to Section 5 for more details on these
parameters).
It further establishes the necessary operational procedures and infrastructure required for the
regulation of GMOs:
 The Registrar (seated within DAFF) is responsible for administrating the Act.
 Inspectors are responsible for ensuring permit conditions are adhered to.
 The Advisory Committee (AC) is a panel of independent scientists that evaluates all
applications.
 The Executive Council (EC) is the decision making body and consists of 10 members
representing seven different state agencies, i.e. DAFF, DoH, DST, DEA, dti, DoL and DAC.
Decisions by the EC are based on the information in the permit application, the AC’s sciencebased recommendations, the public’s inputs and are interpreted within government’s policy
framework. A unanimous resolution is required for a permit to be issued, ensuring all possible
perspectives from this widely-representative body are critically considered.
Additional regulations, specifically pertaining to GMOs are also contained under legislation of
the DoH, e.g. food safety and labelling requirements, DEA, e.g. post-release monitoring and
triggers for environmental impact assessments (EIAs) and dti, e.g. labelling (Figure 1).

Figure 1. South Africa’s regulatory framework for GMOs. National acts and international agreements directly
pertaining to the regulation of GMOs, the associated government departments and the scope of the
respective legislation are indicated.
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4.3 The top five facts about South Africa’s regulatory framework for GMOs you should know
1. The goal of the GMO Act (1997) as defined in its preamble is “to provide for measures to
promote the responsible development, production, use and application of GMOs”,
emphasising the balanced and accountable approach of the regulatory framework. Although
risk management is the primary focus of the Act, it does so within a context of recognising
the benefits associated with biotech innovation.
2. South Africa’s was one of the earliest established GMO regulatory frameworks in the world,
which has allowed South Africa to be an early adopter of GM technology – translating into
South Africa now having one of the most experienced, robust and respected systems in the
world. To date the system has processed more than 5,400 individual permit applications.
3. It is widely representative and a well-balanced system, allowing direct policy interpretations
from various government departments and public inputs, while maintaining a solid science
basis. Examples of policy interpretations, based on socio-economic impact assessments,
which have been enforced over the years include, safeguarding South Africa’s international
markets, ensuring competition within the relevant sectors and retaining minimum levels of
choice for the end-user. This close collaboration and wide consultation of experts underlay
the fact that no confirmed negative impacts have been reported for the commercialised
GMOs in the country.
4. Public participation in regulatory decision making is a legislated prerequisite for confined use
and general release permit applications. Government has also invested substantially over
the past two decades in communication and engagement programs to inform the public
about biotechnology and GMOs. First in the form of the Public Understanding of
Biotechnology (PUB) Program within the South African Agency for Science and Technology
Advancement (SAASTA) and subsequently via the biosafety communication and engagement
program of Biosafety SA.
5. The regulatory system continues to improve and evolve as required. For example, the GMO
Act was amended in 2006 to include the requirements of the Cartagena Protocol on
Biosafety, to which South Africa acceded to in 2003. In addition, various guideline documents
have been developed over the years to help ensure quality and compliance and to inform
the public on the workings of the regulatory system. Guideline updates have been included
over the years to keep them aligned with international best practice and to accommodate
issues such as the management of stacked traits, new breeding techniques, low-level
presents, etc.

5. GMO SUSTAINABILITY
KEY MESSAGE
It is possible to develop and use GMOs sustainably – meaning they are safe to humans, animals
and the environment and viable within the South African context – and risk analysis is an
appropriate, robust and powerful design and decision-making tool to help ensure this.
5.1 Sustainability as the minimum standard for GMO use
Broadly defined, “being sustainable” is the minimum requirement a GMO should adhere to
before it will be considered for commercial release in South Africa. GMO sustainability can be
divided into the biosafety components, i.e. food/feed (health) and environmental safety, and
the viability components, i.e. socio-political (governance) and economic feasibility (Figure 2).
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Figure 2. Defining GMO sustainability. To be sustainable a GMO needs to adhere to minimum health,
environmental, socio-political and economic standards.

Before continuing to discuss the sustainability of GMOs, it is critically important to appreciate
the fact that these details can only be sensibly and accurately considered at the hand of a
specific, individual GM product. A GM tomato containing an insecticidal protein is very
different from a GM sugarcane containing a gene that makes it tolerant to a certain herbicide,
when considering the respective sustainability components, e.g. food safety, environmental
interactions and potential socio-economic benefits. Broad, generalised statements regarding
the safety, utility, value, effectivity or any other attributes of “GMOs” or “GM products” as a
broad, undifferentiated group, can therefore never be accurate as they fall prey to the
generalisation fallacy. Sweeping statements like “GMOs are unsafe” or “GMOs increase
pesticide use“ are therefore inaccurate, in the same way a statement such as “Birds are blue”
is, as they lack context and do not recognise the possible vast differences between diverse
entities, constituents, requirements and/or applications.
The food and feed safety (health) aspects of a GMO are evaluated in terms of the organism
which has been transformed (the host), the organism from which the transgene was obtained
(the donor), the genes or genetic sequences that were used for transformation and the final
GMO event. Amongst others, food/feed properties such as toxicity, allergenicity and
nutritional value are analysed and evaluated. Because food safety data are transferable these
are often shared between regulatory authorities around the world.
Environmental risk assessments for GMOs consider all possible interactions between the
specific GMO and its receiving environment, including aspects such as gene flow, non-target
impacts, resistance development and persistence.
Socio-political and economic or socio-economic assessments consider wide ranging issues
such as the existence and requirements of the national biosafety regulatory framework and
its competent authority, the economic viability of the product, stakeholder and consumer
preferences, possible market impacts, diversity in the market, etc.
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5.2 Risk in context
A quick search of the internet may leave one convinced that GMOs and in particular GM crops
and foods are hazardous, harmful, risky and/or unsafe. To understand how the risks
associated with GMOs are assessed and managed and to be able to better judge these claims
for oneself, a better understanding of the vocabulary and context of risk analysis is required.
Understanding the meaning of the terms most often used in GMO risk analysis is important,
not only because it helps to define the context of the discipline, but also because it will assist
one in doing one’s own basic risks assessments.
•
•
•
•

Hazard
Harm
Risk
Safety

- is any potential source of harm (the possibility to cause harm).
- is an adverse outcome or impact.
- is the probability of a harm occurring under defined circumstances.
- is the condition of not being exposed to or being protected from harm.

Hazards are fairly easy to identify because many examples are part of our daily lives, e.g. the
bottle of bleach under the sink. Similarly, it is easy to come up with examples of possible harms
associated with a particular hazard, e.g. bleach poisoning. In contrast, it is difficult to explain
the concept of risk because it is not something concrete, but rather a probability or chance of
something happening. Risk is the “probability link” between hazard and harm, considering
both exposure and the extend of the harm 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒

ℎ𝑎𝑧𝑎𝑟𝑑 →

ℎ𝑎𝑟𝑚

In other words, risk defines the chance that a hazard (bleach) will result in a harm (poisoning)
and implies exposure (access to and ingestion of the bleach) and a harmful result (poisoning /
illness).
In formal, science-based risk assessments the extent of a risk is estimated (or characterised)
by considering both the likelihood and consequence of a harm occurring –
𝑟𝑖𝑠𝑘 = 𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 𝑥 𝑐𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒
Reducing either of these, e.g. locking the cupboard in which the bleach is stored or only storing
bleach at highly diluted concentrations, will therefore lower the risk of someone being
poisoned.
Finally, everything we do involves some level of risk and NO activity is absolutely safe. For
example, millions of people get into their cars and drive on public roads every day without
really contemplating the risks associated with it. We generally perceive the associated risks to
be acceptable because we are familiar with them and the context in which they occur, realise
from experience that we can manage them well and the risks are clearly outweighed by the
benefits of high mobility. When discussing risk one should therefore always remember that:
 there is no such thing as zero risk or absolute safety,
 risk should be assessed in a relevant context,
 risks can be managed and
 potential benefits counterbalance the potentially associated risks.
5.3 Risk analysis as basis for sound decision making
Sustainability as a standard for technology utilisation is a widely agreeable goal, but is it
possible to accurately assess and obtain this for a GMO?
The answer is, YES, by subjecting a GM product to a risk analysis.
Risk analysis is by no means new or unique to GMOs, but GMO-specific risk analysis
frameworks have evolved into sophisticated, robust and powerful design and decision-making
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tools over the past 25 to 30 years. Risk analysis is in principle the contextualised, iterative
integration of risk assessment, risk management and risk communication. Although slightly
different frameworks may be used by different risk assessors and although the details may
vary between an environmental risk assessment and a food safety assessment, the same
broad risk analysis principles are shared among the various assessments and act as the
critically important science-basis for all these assessments (Figure 3).

Figure 3. GMO risk analysis framework. Adapted from Wolt et al, 2010 & Johnson et al. 2007.

The most important principles and steps of risk analysis can be summarised as follows  It is not a science- or scientist-only activity. Several of the activities are aimed at or fully
integrated with society and/or societal values, in fact, some of the most important inputs
into the process, such as the identification of protection goals, are based on societal values,
not the scientific method (refer to the yellow blocks in Figure 4).
 Generally speaking, the first step of risk analysis is to consider the context, both in terms
of those tangible parameters that directly relate to the specific GMO, e.g. the host and
donor organisms and receiving environment, as well as the more generic and intangible
parameters such as values, e.g. what constitutes a harm, and protection goals.
 The second step, problem formulation, basically entails asking the question “What can go
wrong within the specific context?”. This is asked from all the different perspectives, which
together constitute sustainability, i.e. possible health, environmental and socio-economic
impacts and then evaluated in terms of possible scientific risk hypotheses. To be able to
develop meaningful hypotheses a clear pathway to harm must exist.
 If any of these hypotheses are found to be plausible the next step is to characterise the
associated risk in terms of the likelihood that harm may occur and the consequence
thereof. If the risk is ascertained to be unacceptably high, the product will be discarded or,
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if possible, risk mitigation strategies may be incorporated into its design or use to reduce
the risk to acceptable levels.
 Only when the risks associated with a specific GMO is found to be acceptable, it will be
released for commercial use, but even then, it will still be subject to post-release
monitoring. Monitoring data are fed back into the risk analysis process to continuously
verify if the original risk analysis conclusions remain accurate.
 The steps of risk analysis are therefore not strictly sequential, but rather iterative, meaning
that information obtained from a risk assessment can be used to inform risk management
decisions and vice versa. Similarly, data generated from risk communication activities, e.g.
public engagement, are used to define the outcomes of the risk analysis process.
5.4 Local and international experience with GMO use
When discussing the sustainable or safe use of GMOs in the South African context, i.e. judging
the performance of “GMOs” based on historic data, it is important to remember the following:
 GM-based medicines, generally referred to as recombinant DNA (rDNA) medicines, have
also long been commercialised, but are seldom discussed or criticised (refer to Section 2).
Debates on “GMO use in South Africa” therefore usually only relates to GM crops or GM
food as is evident from the appeal discussed here.
 In terms of GM crops, only a few, specific GMOs, i.e. maize, cotton and soy, each having
either one or a combination of only two GM traits, i.e. insect resistance and herbicide
tolerance, are relevant.
 One should distinguish between “a theoretical” and “the relevant” GMO discussion, i.e. the
discussion should be limited to what is applicable – i.e. the few approved GMOs. For
example, in theory pollen-mediated gene flow, often, disparagingly referred to as “genetic
contamination”, is indeed possible and for that reason always part of GMO risk analysis,
but within the specific context of an approved GMO such broad assertions are irrelevant
at best and malevolent at worst.
The local perspective South Africa approved its first GM crop, insect resistant cotton, in 1998. Since then it was
widely adopted by farmers because of the value they derive from the GM traits. Currently
approximately 90% of the maize, 95% of the soy and 100% of the cotton planted in South
Africa contains GM traits (ISAAA, 2016). The estimated economic gains for South Africa since
1998 are ~US$2.1 billion at ~US$237 million per annum at this stage (Brookes & Barfoot,
2017). Although the benefits may not be as apparent for the end consumer studies have
shown that GM adoption has stabilised the growth rate in maize prices, thereby reducing price
risk (Abidoye & Mabaya, 2014). However, these authors continue to emphasise that direct
benefits, derived from commodities such as maize, by the end consumer, are influenced much
more by the off-farm part of the food system.
Seminal research regarding the possible socio-economic benefits of GM crops for smallholder
and subsistence farmers has been done over the past decade by Dr Marnus Gouse and coworkers of the University of Pretoria. He found that although South Africa’s smallholder
farmers do derive direct economic benefits from certain GM crops, they generally rate the
social benefits associated with these crops in their particular context as more important.
These benefits include time and drudgery savings due to the reduced labour requirements and
the elimination of the challenges associated with the application of chemical insecticides which of course also has a safety benefit. Insect resistant grain stored in informal systems also
have lower levels of fungal/ mycotoxin contamination due to the lower levels of insect
damage. See, amongst others, “Bt Cotton in KwaZulu Natal: Technological Triumph but
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Institutional Failure”, “The Distribution of Benefits from Bt Cotton Adoption in South Africa”,
“GM Maize as Subsistence Crop: The South African Smallholder Experience”, “Output and
labour effects of GM maize and minimum tillage in a communal area of KwaZulu-Natal”, “A
GM subsistence crop in Africa: the case of Bt white maize in South Africa” and “Genetically
Modified Maize: Less Drudgery for Her, More Maize for Him? Evidence from Smallholder Maize
Farmers in South Africa” by Gouse and co-workers.
No confirmed food/feed or environmental safety issues have been raised during the two past
decades regarding the approved GMO crops (or medicines) in South Africa. Despite this,
Biosafety SA has continued to support informative GMO food safety research and
development, including a policy brief on “Maize and Bacillus thuringiensis Cry protein
allergenicity” (Burger & Groenewald, 2009), the subsequent study “Evaluation of the
allergenicity of DKC78-15B maize pollen” at Food & Allergy Consulting & Testing Services
(FACTS), Cape Town (Steinman, 2009) and “Evaluation of alterations at the transcriptome,
proteome and metabolome levels of two Bt maize lines with their corresponding non-Bt
counterparts, as a result of genetic modification, natural variation or environmental variation”
at the CSIR (Barros, 2011).
For an overview of food/feed safety issues please refer to the article “How safe are South
Africa's GM foods?”, South African Food Science and Technology Magazine, May 2012
(attached hereto).
Similarly, although no environmental issues have been identified, Biosafety SA continues to
support appropriate environmental risk assessment research that feeds into the national
GMO risk management system. Past and present projects include “Studies on the effects of Bt
maize on selected arthropods, amphibians and annelids” (Van den Berg, 2010), “The efficacy
of containment methods of abalone in a contained use GM facility” (Lambrechts, 2011),
“Effects of GM crop residues on a freshwater snail (Bulinus tropicus), a frog (Amietophrynus
spp.), and the evaluation of the “refuge-in-a-bag” strategy for insect resistance management”
(Van den Berg et al 2013) and “Distribution of Saccharum complex wild relatives in northern
and eastern SA sugarcane production areas and some basic phylogeny studies” (Sieberts,
2017).
The international perspective A recent review by the US National Academies of Sciences, Engineering, and Medicine, which
represent the current seminal work on this topic, is presented as the international consensus.
It is entitled “Genetically Engineered Crops: Experiences and Prospects” and is available at
http://www.nap.edu/23395:
 More than 20 scientists worked for longer than two years to considered more than 900
different publications and studies on GMOs which span more than 20 years and read more
than 700 submissions by the public to come to the conclusion that “no substantiated
evidence that foods from GM crops were less safe than foods from non-GM crops could
be found”.
 The use of insect-resistant or herbicide-resistant crops did not reduce the overall diversity
of plant and insect life on farms, in fact, sometimes insect-resistant crops resulted in
increased insect diversity, the study found.
 The available evidence indicates that GM soybean, cotton, and maize have generally had
favorable economic outcomes for producers who have adopted these crops, but outcomes
have varied depending on pest abundance, farming practices, and agricultural
infrastructure. Although GE crops have provided economic benefits to many small-scale
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farmers in the early years of adoption, enduring and widespread gains will depend on such
farmers receiving institutional support, such as access to credit, affordable inputs such as
fertilizer, extension services, and access to profitable local and global markets for the crops.

6. THE GLYPHOSATE CONTROVERSY
KEY MESSAGE
Although glyphosate has been identified as a probable cancer HAZARD, the RISK of it actually
causing cancer when used responsibly is highly unlikely – many regulatory authorities across the
world has therefore come to the conclusion that it can be used safely.
Although the complaint submitted to the SAHRC makes a wide variety of claims against the
effective regulation and sustainable use of GMOs, the more recent international campaign against
the use of glyphosate has inclined the petitioners to make it a pivotal argument against the safety
of GM crops in South Africa. It is therefore prudent to place this specific discussion point in context
of the effective regulation and sustainable use of GMOs.
Glyphosate was first introduced as a broad-spectrum herbicide in 1974 and quickly became one
of the most used herbicides in the world. It is the active ingredient in many hundreds of different
products and is used in more than 130 countries around the world. A multitude of regulatory
authorities responsible for the safety assessment and registration of agricultural chemicals have
therefore evaluated, and re-evaluated, glyphosate’s safety over the years for every registration
and periodic renewal application and have consistently found that it poses no unreasonable risks
or adverse effects to humans, animals or the environment (EPA, EFSA, WHO and DAFF).
Since the mid-1990s glyphosate has also became closely associated with GM crops, as herbicide
tolerance, and in particular glyphosate tolerance, became one of the most popular GM traits for
several of the commodity crops, which have been commercialised. This association with GMOs
and their related controversy, has led to unparalleled scrutiny and inclusion in the anti-GM
narrative, which has subsequently evolved into what is currently perceived as a “glyphosate
controversy”. In addition to its use on GM maize and soy, glyphosate is also used on approximately
18 other crops, including grapevine, citrus, sugarcane and some stone fruits. Conversely,
glyphosate resistance is not only associated with GM crops, but has been introduced through
breeding in crops such as rape seed. Glyphosate is therefore clearly not exclusively a “GMO issue”.
Glyphosate’s possible effects on human health have repeatedly been investigated by independent
researchers over the past four decades, including some epidemiological, cell culture and animal
model studies. A significant body of knowledge on its safety has therefore been accumulated over
time. A body of knowledge which has consistently been used to judge glyphosate safe enough for
use in agriculture. The 2015 classification of glyphosate as a “probable carcinogenic to humans”
by the International Agency for Research on Cancer (IARC), a subsidiary of the WHO, therefore
came as an apparent shock to many. The ruling has since been touted by some as one of the
“clearest” arguments against GMOs, industrial agriculture, agri-business, etc., while it has been
fiercely refuted by others.
What then is the “truth”?
Unfortunately, the fact of the matter is that, as is true for many GMO- (science-)related
discussions, there is no simple black or white, yes or no answer which will satisfy the casual
observer.
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The first point to recognise is that the current glyphosate debate has two facets – (i) the scientific
accuracy of the IARC’s judgement and (ii) glyphosate is safe to use despite the answer to the first!
For the purposes of this submission the first point is not really relevant, suffice to say that both
the technical scrutiny of the available evidence (EFSA, 2015; The Lancet Oncology, 2016; Adreotti
et al, 2018) and the integrity and transparency of process that was followed (Reuters, 2017) have
been criticised.
The crux of the matter in context of this discussion rather lies in clarifying the misperceptions
related to the IARC’s finding. Basically, that their finding has no real bearing on the responsible
use of glyphosate in agriculture. To understand this one has to (i) appreciate what the IARC’s
mandate is and (ii) understand the difference between hazard and risk as previously explained.
IARC’s mandate is “to prepare critical reviews and evaluations, published in the form of
Monographs, of evidence on the carcinogenicity of a wide range of human exposures”, i.e. identify
and classify agents that may cause cancer or, in other words, identifying cancer hazards. Further “A cancer “hazard” is an agent that is capable of causing cancer under some circumstances, while a
cancer “risk” is an estimate of the carcinogenic effects expected from exposure to a cancer hazard. The
Monographs are an exercise in evaluating cancer hazards, despite the historical presence of the word
“risk” in the title. The distinction between hazard and risk is important and the Monographs identify
cancer hazards even when risks are very low at current exposure levels, because new uses or unforeseen
exposures could engender risks that are significantly higher.” IARC Preamble, 2006.

IARC conclusion that glyphosate is a “probable carcinogen to humans” is therefore not at odds
with the conclusions by many risk assessors and regulatory authorities, including the WHO itself
(FAO & WHO, 2016), that glyphosate can indeed be used safely, because they refer to different
things. As explained in Section 5.2 𝑟𝑖𝑠𝑘 = 𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 𝑥 𝑐𝑜𝑛𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒
Indicating that a reduction in either the likelihood (equivalent to “exposure” as used by IARC) or
consequence will reduce risk. So, irrespective of the fact that glyphosate may be carcinogenic
(definitely a serious and unwanted consequence!), the risk of it actually causing cancer is highly
unlikely because of the very low exposure levels of humans, based on its current, licenced uses.
To better understand/appreciate this apparent contradiction between perceived and real risk it
may be valuable to consider a few examples of other more familiar agents, that are also listed as
“probable carcinogens to humans” by the IARC, i.e. eating red meat, emissions when frying food
and working shifts or as a hairdresser or barber.
To conclude, glyphosate has been safely used in South Africa since 1975 and is currently an active
compound in >60 products. It has undergone rigorous safety assessment before it was registered
for the first time and periodically since for re-registrations. The possible impact of glyphosate is
also considered by the GMO regulators when a GMO containing a glyphosate resistance trait is
evaluated. Many well-respected international bodies has re-evaluated the risks associated with
the use of glyphosate since IARC’s classification and all confirm its safety – see as examples EFSA,
the German Institute of Risk Assessment, the EPA, the FAO & WHO and The Australia New Zealand
Food Authority.
All basically coming to the same conclusion –
“We have completed an assessment of the IARC report and other recent assessments of
glyphosate and has concluded that the use of glyphosate does not pose a cancer risk to
humans.”
The EU has also just voted (27 Nov 2017) to relicense glyphosate for another five-year term
(Nature, 2017).

Biosafety SA submission – Human rights observance in terms of GMOs, Nov 2017

13/14

7. REFERENCES
Abidoye BO & Mabaya E (2014). Adoption of genetically modified crops in South Africa: Effects on
wholesale maize prices. Agrekon, 53(1), 104-123.
Andreotti G et al, (2018). Glyphosate Use and Cancer Incidence in the Agricultural Health Study. J Natl
Cancer Inst 110(5), in press.
Brookes G & Barfoot P (2017). Farm income and production impacts of using GM crop technology
1996–2015. GM crops and Food 8(3): 156-193.
Burger A & Groenewald J-H (2009). Maize and Bacillus thuringiensis Cry protein allergenicity. Biosafety
South Africa policy brief www.biosafety.org.za.
EFSA (2015). Conclusion on the peer review of the pesticide risk assessment of the active substance
glyphosate. EFSA Journal 13(11):4302.
FAO & WHO (2016). Joint FAO/WHO meeting on pesticide residues - Summary Report.
http://www.who.int/foodsafety/areas_work/chemical-risks/jmpr/en/
IARC Preamble (2006). IARC Monographs on the evaluation of carcinogenic risks to humans –
Preamble. http://monographs.iarc.fr/ENG/Preamble/index.php
Johnson et al. 2007. Trends in Plant Science 12(1): 1-5.
Mashele N & Auerbach RMB 2016. Evaluating crop yields, crop quality and soil fertility from organic
and conventional farming systems in South Africa’s southern Cape. SA J Geol, 119.1, 25-32.
National Academies of Sciences, Engineering, and Medicine. 2016. Genetically Engineered Crops:
Experiences and Prospects. Washington, DC: The National Academies Press. doi:10.17226/23395.
Nature (2017). doi:10.1038/nature.2017.23044 http://www.nature.com/news/european-unionnations-vote-to-keep-using-controversial-weedkiller-glyphosate-1.23044
Reuters (2017). In glyphosate review, WHO cancer agency edited out “non-carcinogenic” findings.
https://www.reuters.com/investigates/special-report/who-iarc-glyphosate/
The Lancet Oncology (2016). When is a carcinogen not a carcinogen? Editorial The Lancet Oncology
17.
Wolt et al. 2010. Transgenic Research 19: 425-436 &

Biosafety SA submission – Human rights observance in terms of GMOs, Nov 2017

14/14

