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a b s t r a c t

Regulatory frameworks on genetically modified crops present several differences,
according to the specific procedures they take to deal with what they consider to be risks.
Some of these differences have been studied between the United States and Europe, but
there are other scenarios and subjects that may also be involved. Argentina not only has
one of the major land areas devoted to transgenic agriculture, but it also has one of the first
regulatory agencies in the region. Nevertheless, its regulatory policies towards genetically
modified organisms (GMOs) have several differences with some international regulatory
policies, such as the precautionary approach, the Cartagena Protocol on Biosafety and the
labeling of food derived from GM crops. In order to understand this position, we analyze
the development and function of GMOs’ regulatory framework in Argentina, comparing it
with Europe and showing how commercial interests in agriculture may explain each
regulatory approach.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

There are different ways in which intellectual property
may be involved in plant biotechnology developments,
including patent, breeders’ rights and regulatory systems
specifically designed for genetically modified organisms
(GMOs) [1]. The regulatory framework defines what can be
done with GMOs by explicitly stipulating the procedures
involving their utilization, evaluation and appropriation.
However, usually at a more implicit level, each regulatory
framework also reflects a position over a complex issue:
what it is considered as a risk in these technologies and
how to mitigate it.

These regulatory frameworks may diverge between
countries, but the study of this diversity of regulatory styles
is concentrated mainly in the regulatory frameworks of the
United States and Europe [2–6]. The rivalry between them
has been analyzed by Daniel Drezner, who shows the GMO-

friendly regulations sustained by the United States and the
promotion of the precautionary principle and the resist-
ance to GMOs by the European Union. Both great powers
have struggled in international forums to impose their
position. On occasion, the lobbying they have displayed to
recruit other countries has been notable, as the case when
Zambia was confronting a drought and a subsequent food
crisis, but rejected food aid with GM corn, fearing that its
own agricultural exports would be blocked from the
European Union if it showed itself to be permissive to GM
products [7–9]. Nevertheless, not all regulatory policies on
GMOs may be explained as a mere follower of one or the
other block. Argentina’s regulatory policies, which we’ll be
analyzing in this article, have been aligned in some issues
with the United States position, but it also differs on many
issues. The main interest of this article is to show that
biotech regulatory policies cannot be understood as a
matter of preference between standards, but that diverse
interests are involved. With this purpose, we focus on
Argentina, analyzing the development and function of its
GMOs’ regulatory framework.* Corresponding author. Tel.: þ54 11 43657100x5851.
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Argentina presents a particularly interesting milieu for
the analysis of these issues. It has been one of the first
countries to adopt transgenic crops in its agriculture in
1996. It is one of the major countries regarding the
quantity of acres devoted to this kind of agriculture:
23.7 million hectares of GM soybean, maize and cotton in
2011 [6]. The economic importance of this agriculture is
not marginal – revenues derived from GM soybean con-
stitute 25% of income from all of Argentina’s exports.
There are also several enterprises participating in vegetal
biotechnology developments in Argentina. In addition it
has scientists and public research institutions that have
developed transgenic plants soon after the first ones in
the world were obtained. Lastly, and fundamentally, in
direct relationship to this work, it has been a pioneer in
having a regulatory framework for agricultural bio-
technology. In other words, genetically modified crops
have a significant place in Argentinean agriculture, sci-
ence and several institutions. This implies that in Argen-
tina diverse institutions and mechanisms regarding GMOs
regulation can be found, with a relatively long history,
that presents singular characteristics. We show in this
paper the specifics of the Argentinean regulatory frame-
work, which presents some differences with others, such
as the European framework.

The analysis that we present in this article has been
done through documentary work with institutional
archives, laws and regulations and by interviewing the
main persons involved in GMOs regulatory issues.1

2. Precautionary principle or cost-benefit analysis?

There is no agreement among policy makers and in
social theory between the “precautionary principle” and
the “substantial equivalence” as the proper framework for
regulating biotechnology. In this section, we describe these
different frameworks.

The international norm related to biosafety regulation of
biotechnology is the Cartagena Protocol, which a few
countries, including Argentina, refuse to ratify. The Carta-
gena Protocol had its origin in the Convention on Biological
Diversity of the United Nations, in 1992, where it estab-
lished the need to have a protocol for settling the proce-
dures related to the proper use and exchanges of GMOs.
Reunited again in 1995, the parties of the Convention agreed
to form a special working group for that purpose. Finally, the
Cartagena Protocol on Biosafety was approved in 2000.

The Protocol is based on the fear that modern bio-
technology may display new and grave risk problems. It
states that the very term of biosafety “refers to the need to
protect human health and the environment from the pos-
sible adverse effects of the products of modern bio-
technology” [10]. The Protocol is based, as it recognizes in
its preamble and in its first article, on Principle 15 of the Rio
Declaration, the renowned “precautionary principle”.

The precautionary principle states that if there are
“threats of serious or irreversible damage, lack of full sci-
entific certainty shall not be used as a reason for post-
poning cost-effective measures to prevent environmental
degradation” [11]. The concept of the precautionary prin-
ciple was first included in the 1970’s, in German legislation
[12], but it wasn’t until the 1992 Rio Declaration, that the
principle began to be incorporated in several norms,
although in each norm the precautionary principle may
present variations that modify its scopes [13,14].

The conceptual roots of the precautionary principle
“can be traced back to the writings of the German phi-
losopher Hans Jonas and the German sociologist Ulrich
Beck” [15]. The idea of uncertainty as the main feature of
contemporary society is characteristic of these per-
spectives. As far as these social theorists are concerned,
modern technologies may unleash catastrophes of an
unpredictable magnitude and to prevent them all meas-
ures that confront risk should be deployed. According to
Beck, “what cannot be known must be prevented” [16].
Some analysts argue that the precautionary principle is
needed when risks may be ubiquitous, persistent and
irreversible [17,18].

The precautionary principle seems to carry a reasoning
of unquestionable strength: it is better to avoid problems
now than regret them in the future. Nevertheless, it also
carries a much diffuse criteria: what stands as proof of a
threatening technology and who decides that, for a spe-
cific issue, there is “a lack of full scientific certainty”? The
precautionary principle sets its sphere of intervention
within the lack of scientific consensus. However, who
defines the lack of certainty between scientists? One
indicator could be the studies published by the main
researchers in the most renowned scientific journals, or, it
may be enough to find a couple of studies in any scientific
journal. In the case of GMOs, there has certainly been
controversy within the mainstream of scientists involved
in the subject between 1999 and 2002, when diverse
studies published in Nature showed some ecological
threats with the use of genetically modified crops [19,20].
Those studies have been involved in controversies, but
afterwards, studies showing possible risks of GMOs
appeared in journals of less prestige. A completely dif-
ferent scenario involves public opinion. Generally, in
European countries, the public shows a strong rejection to
the use of food derived from genetically modified crops
[21]. Therefore, defining the presence of a threatening
technology or the lack of full scientific certainty is not an
uncontested issue. According to Mary Douglas and Aaron
Wildavsky, public concern about the environment can
never be explained by evidence of harm from technology,
because the idea of risk and its acceptable levels are
collective constructs [22]. In that sense, the notion of
technological risk may even refer to very different things,
for some people it may refer to a global uncertainty, while
for others it may imply the presence of immanent dangers
[23].

When analyzing the precautionary debate over the
GMOs in Europe in the 1990s, Les Levidow showed that the
problem was not about incomplete scientific information,
as uncertainty even increased as more information became

1 15 in-depth interviews were realized to key-actors involved in bio-
tech regulatory affairs in Argentina, some of them functionaries of reg-
ulatory agencies, others members of biotech companies and others
scientists from public research centers.
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available and that precaution was in fact operating on
values related to agriculture, not simply on scientific
facts [24].2

The precautionary principle has its critics. It has been
argued that the precautionary principle has become an
excuse for imposing arbitrary regulations [12,25]. Frank
Cross argued that the precautionary principle is an illusion,
as all efforts to eliminate any given risk will create new risks
[26]. In a similar reasoning, Indur Goklany points out that
the precautionary principle is founded in technological
skepticism and it has been used to prohibit certain tech-
nologies, never evaluating the risks of not using them [27].
Goklany argues that GM crops may, among other properties,
increase the productivity, the quantity and nutritional
quality of food supplies, and in contrast the health effects of
ingesting GM crops are uncertain. Therefore, he argues that
the use of the precautionary principle for banning GM crops
does not include consideration of the overlooked health and
environmental risks of not using GM crops.

The political scientist Aaron Wildavsky considered that
the precautionary principle should simply be rejected [28].
He argues that it is only a rhetorical piece, as it places the
speaker as a representative of public health, but it only
assumes what should actually be proved – that the (health)
benefits of banning the technology are empirically greater
than its costs.

All the detractors of this principle propose instead an
evaluation of the risks based on a cost-benefit analysis. Cass
Sunstein argues that cost-benefit analysis allows one to
overcome cognitive limitations by ensuring that people
have a wider sense of what is at stake. By counting the
consequences of adopting a risk reduction measure in both
quantitative and qualitative terms, by realizing an analysis
of the costs and benefits of taking the regulatory measures,
it could help to put things in perspective [29].

Regarding regulatory frameworks for GMOs, those who
disagree with the precautionary approach tends to
embrace the “substantial equivalent” approach, taken from
OECD, FAO and WHO [30,31]. It considers that, when ana-
lyzing food derived from GMOs, its innocuity is evaluated
comparing it with the equivalent food obtained from con-
ventional methods. It implies a comparative analysis as the
“orientation” of the evaluation, going through different
aspects of the biotech product (its morphology, yield,
chemical composition, molecular characteristics, allerge-
nicity, biological activity and environmental impact). Again,
from a precautionary approach, this evaluation isn’t suit-
able, as the specific characteristics of each part of a biotech
product are not the main issue to consider, but the
unknown risks of the new product as a whole [32].

Social theories may often differ greatly around the
precautionary principle, but policy makers seem much
more pragmatic. The opposition between the European
Union and the United States is not necessarily an epistemic
one. In fact, according to David Vogel, in both blocks the
precautionary principle has been applied, but to different

kind of risks: the European Union facing possible risks of
GMOs, the United States against possible risks of weapons
of mass destruction in Iraq [33]. So the precautionary
principle is in fact a common tool in contemporary political
decisions, used to act against what is said to be a dangerous
risk. Regarding genetically modified crops’ technology, the
precautionary principle is used to act against the suspicion
of environmental and health risks, while other consid-
erations of the use of GMOs, notably socio-economic ones,
are not taken as part of what should be regulated [34].
Nevertheless, as we will show afterwards, economic inter-
ests lie behind all kinds of regulations.

The Cartagena Protocol on Biosafety, which recalls the
precautionary principle in order to approach the risks of
“transfer, handling and use of living modified organisms
resulting from modern biotechnology”, has been adopted
by 164 countries.3 Yet, Argentina is one of the few countries
(as well as the United States and Canada) that refuses to
ratify the Protocol. The United States reluctance to ratify the
Protocol is well known [35], but what compels Argentina to
adopt such a position? What are the arguments exposed?
What kind of GMOs regulation is displayed instead? In
order to answer these questions, we will describe Argen-
tina’s regulatory framework for genetically modified crops.

3. GMOs’ regulation in Argentina

We begin this section by presenting the main aspects of
plant legislation in Argentina and the conflicts it aroused
with biotech companies, then we describe the specificities
of agri-biotech framework in Argentina, its origins, the
institutions involved and the way they act, finally focusing
on its costs.

3.1. Plant varieties legislation and conflicts in Argentina

Following a global tendency to establish legal frame-
works for protecting intellectual properties of plant vari-
eties, Argentina passed a law of “Seeds and phytogenetic
creations” at the beginnings of the 1970s [36]. Plant vari-
eties in Argentina do not register in a patent system.
Instead, the intellectual property framework is established
within a “plant breeder’s rights” system, which is a form of
sui-generis intellectual property regime that assigns to a
plant variety breeder an exclusive right of exploitation over
his creation. Argentina’s agricultural biotechnology regu-
latory system combines seeds’ intellectual property laws
with specific procedures for the evaluation of genetically
modified organisms. Seeds’ laws demand new varieties to
meet requirements of novelty, uniformity and stability, in
addition to the obligation to register the new seeds in the
proper organism, the national institute of seeds (INASE).
The seed law consents the “farmer’s privilege”, by which he
may retain the seeds of his harvest for his own use.

2 This seems to support Douglas and Wildavsky’s idea that between
subjective perception of risk and public science “there lies culture, a
middle area of shared beliefs and values” [22].

3 The Cartagena Protocol was adopted on January 2000, and entered
into force on September 2003. Since then, other countries may ratify the
Protocol. Until January 2013, 164 countries have ratified it. The European
Union was one of the first parties to sign the Protocol.

P.A. Pellegrini / Technology in Society 35 (2013) 129–138 131



Author's personal copy

Some aspects of this regulatory framework were seri-
ously challenged by Monsanto and the United States gov-
ernment. Monsanto could not protect its soybean (the one
with the RR gene, which provides resistance to glyphosate
herbicide that Monsanto commercializes under the label
“Roundup Ready”) in Argentina, since in the country the
technology has remained in the hands of another company
(Nidera). Nevertheless, Monsanto negotiated with Nidera a
compensation for the seeds sold. Also the fact that the seed
technologies can be protected according to Argentinean
regulation was a matter of conflict. The remuneration for
the right of using seeds’ technology is included in the seeds
price, by purchasing the genetically modified soybean seed.
However, many farmers buy the seed once and then use the
seeds of their own harvest (using the “farmer’s privilege”),
or they buy it on the black market, mechanisms called
“brown bag” [37,38]. In 2004, Monsanto claimed that illegal
seeds represented more than 80% of the market, though
those numbers were contested by government authorities
[39]. As Monsanto has patented the RR gene in other
countries, where Argentina exports its grains, Monsanto
has initiated legal actions to require European importers to
pay Monsanto for the use of RR soybeans coming from
Argentina. At the center of the conflict, Monsanto wanted
to change Argentinean legislation in order to eliminate the
possibility that the farmer can use the seeds of its own
harvest to establish a greater control over the “brown bag”,
that wayMonsanto could earnmuchmore for the use of RR
technology [40,41]. The United States government sup-
ported Monsanto, by lobbying the Argentinean govern-
ment to accede the demands; but despite the pressures, the
Argentinean government didn’t concede the claim.4 Ulti-
mately, GM soy in Argentina reported extraordinary profits,
Monsanto sought to take part in them, but the Argentinean
government also tried to dispute such income for the State,
as shown the unprecedented conflict deployed in 2008
with agricultural producers regarding the withholdings on
soybeans exports [43].

Companies argue that collecting royalties is essential in
order to support the investment in research and develop-
ment of new plant varieties. In any case, Monsanto is the
only company to have deployed such an aggressive strategy
as to stop the ships coming from Argentina, a strategy not
followed by the rest of the industry. Moreover, seed com-
panies in Argentina have implemented a new royalties
system called “extended royalties”, by which the farmer
pays a greater amount than that corresponding to the use of
seeds but allowing afterwards the use of the seeds for his
own harvest. Thus, seed companies eventually recognized
and allowed the farmers’ practice of buying only once in a
while legal seeds and then using the ones of their own
harvest. At the same time these companies get more profit
from fees than before.

3.2. Agri-biotech regulatory framework in Argentina

In Argentina there is no law that specifies the way in
which GMOs should be regulated (unlike Brazil, for exam-
ple, that has a “Biosafety Law”). However, there are a series
of institutional procedures that deal with the control of
GMOs. These regulatory procedures were settled through a
series of events.

One of those events was a scandal that involved a bio-
tech experiment at the end of 1980’s. The Wistar Institute
of the United States and the Mérieux lab in France devel-
oped a recombinant vaccine against rabies to immunize
certain north-American animals, such as raccoons. In 1986,
they began a trial on cows in the Argentinean town of Azul,
in the Province of Buenos Aires. The experiment began in a
secret manner and the vaccine would have entered the
country in a diplomatic bag [44,45]. The experiment turned
public, and the government banned it and ordered the
sacrifice of the cows that was in the trial. The episode had
repercussions in the United States, where investigations
about the procedures were also taken. However the Wistar
Company was absolved, arguing that it didn’t break United
States’ norms [46]. Although this case was not about
genetically modified plants, the conflict showed that there
was a legal vacuum in Argentina regarding research in the
agri-biotech field, since there were no guidelines to indi-
cate how experiments should be performed, under which
conditions, nor who should be the organization in charge of
supervising.5

Soon after this episode, local scientists from public
laboratories obtained the first transgenic plants in Argen-
tina and wanted to perform field assays. At that moment, at
the beginning of the 1990s, transnational seed companies
were also trying to commercialize their own GM crops in
Argentina. The organization in charge of seed control,
INASE, began to receive applications for genetically modi-
fied seeds. INASE functionaries called the Secretariat of
Agriculture, as they didn’t know how to deal with these
new technologies.6 The Secretariat of Agriculture called on
local scientists to help in dealing with the issues.7 Those
meetings produced the initiative of creating a specific
organization for dealing with these technologies. Following
these issues, in October 1991 the National Advisory Com-
mittee on Agricultural Biotechnology (CONABIA) was cre-
ated, within the Secretariat of Agriculture, Livestock,
Fisheries, and Food (SAGPyA). It is one of the first GMO
regulatory institutions in the world.

The evaluation of genetically modified organisms for
field trials or commercialization is under the responsibility
of CONABIA, but the regulatory framework includes other
entities as well [48,49]. In particular, SENASA (National

4 Diplomatic actions of the United States in defense of Monsanto can be
traced in Wikileaks [42]. The most significant answer of the Argentinean
government is, in fact, its absence: as years pass by, it doesn’t change its
policies, with the result that Monsanto rescinded its claims and con-
centrated on how to better profit from the developments that followed.

5 This episode was reported in a researchers’ meeting in 1988 at an
international conference on genetically modified organisms, to demand
more regulations to experiments in the area [47].

6 Personal communication with the Technical Coordinator of Biosafety,
Office of Biotechnology, Secretariat of Agriculture, Livestock, Fisheries,
and Food (SAGPyA). Buenos Aires, May 8, 2008.

7 Personal communication with one of the first Argentinean scientists
that developed a local transgenic plant, and member of CONABIA. Castelar
(Argentina), August 12, 2010.
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Health Service and Food Quality) is responsible for over-
seeing food safety of transgenic crops and the Direction of
Agricultural Markets (DMA) deals with the analysis of trade
impacts of GMOs. In addition, transgenic seeds must be
registered by INASE and this institution also inspects GMO
fields. Therefore, the regulatory framework on GMOs
involves all these agencies, everyone dependent from the
Secretariat of Agriculture (since 2009 raised to the level of
Ministry). In formal terms, the CONABIA advises the Sec-
retariat of Agriculture in biotechnological affaires. Once the
CONABIA concludes the analysis of a GMO, it prepares a
report that may be favorable or not to the liberation of the
GMO. SENASA evaluates the analysis regarding the safety of
the food and DMA examines the potential, commercial
impact of the GMO in order to look after Argentina’s agro-
exporting profile. The Secretariat of Agriculture receives
these reports and decides whether to approve or not the
transgenic crop.

3.3. Regulation in action

CONABIA was conceived as a mixed organization, with
representatives from the public and private sector.8 Mem-
bers of the private domain are not called as representatives
of a company, but as experts from chambers of commerce,
related to the production of seeds, fertilizers and other
agricultural inputs. This way, business associations and
some NGOs play a key role in CONABIA. In practice, these
places are devoted to private experts, functioning as a
sphere of distribution of power between the transnational
companies of the sector. Since 2008 there are two repre-
sentatives from the Seed Chamber (ASA) to CONABIA – one
of them belongs to Syngenta and the other one to Dow
AgroSciences. On behalf of the Chamber of Fertilizers
(CASAFE) there is a representative who belongs to Mon-
santo and the other one to Bayer CropScience. CONABIA
also receives experts from the Argentinean Biotechnology
Forum – one of these experts is a directive from Pioneer
and the other one from Biosidus (a local biotech company).

This way, even if companies, as such, have no repre-
sentation in CONABIA, as it is an exclusively expert organ-
ization, in fact, experts coming from the private sector
belong to the major transnational biotech companies
operating in Argentina. Certainly, this presence of private
experts in the main regulatory institution may not be a
problem in itself, but it gives rise to some questions: are the
transnational companies just regulating their own activity?
Is there a place for other actors?

Public research centers do have direct representation
in CONABIA: public universities, state institutions and
public laboratories related with agronomic issues send
their own representatives to CONABIA. Regarding local
biotech companies, there are very few, and they have little
representation.

CONABIA is devoted to regulate all agri-biotech activ-
ities, but in fact, genetically modified plants are the focus of
all its attention. The reason is that almost all applications

that CONABIA receives for biotech evaluations are of this
kind. This reflects the importance of vegetal exper-
imentation in biotech activities in Argentina.

But how does regulation actually work? CONABIA’s first
missionwas the creation of specific norms for the release of
genetically modified organisms. Taking elements of differ-
ent regulations that already existed in some countries,
CONABIA established in 1992 the first norm to be followed
for experimentation or releasing to the environment of
genetically modified organisms.9 In order to recommend
commercial authorization, CONABIA must conclude that
the GMO is as safe as its conventional counterpart for the
environment and for human or animal health. Its guide-
lines are based on the concept of substantial equivalence
[49,50]. As mentioned in Section 2, the central idea is that
for the analysis of foods derived from GMOs the most
practical approach for safety is to assess whether they are
substantially equivalent to their analogous counterparts
produced by conventional methods. This entails a com-
parative analysis as a guide for evaluation.

The whole regulatory process may be long and costly.
The process from when applications for field trials with a
GM crop are approved, until finally adopting its commer-
cialization, takes approximately six years.10

Another feature of the Argentine regulatory framework
is that it comes through an analysis of “case by case”. That
is, it is considered that when CONABIA receives very similar
applications, where it only changes the applicant, the
transformation event, or the scale of the release, CONABIA
still considers that these are different cases and therefore
proceeds to the evaluation of each one [51,52].

The Argentinean regulatory framework aspires to eval-
uate GMOs considering them as novel products and not
focusing on the process of obtaining GMOs [51]. According
to many authors, the focus of regulation in the process or
product is what differentiates the regulatory perspective of
the U.S. and Europe on biotechnology [53–57]. In the Uni-
ted States the risks of biotechnology have been defined as
depending on the type of products. That is to say, by
studying the characteristics presented by the bio-
technology product, there was no need to establish special
legislation for biotechnology. Instead, biotechnology in
Europe has been regulated under the predominant view
that this was a new scientific process, therefore, consider-
ing biotechnology may pose risks inherent to the process of
manipulating DNA. Argentine regulation is based on the
properties of the new product and not on the process of
obtaining it. However, under this regulation, only the
products obtained by genetic engineering are subject to
intense scrutiny [58,59]. This means that although the
authorities and general principles argue that biotechnology

8 Since its recent composition reform of August 2012, CONABIA has 49
members in representation of 20 institutions.

9 The creators of CONABIA argue that they have built regulatory norms
based in those already existing in other countries and without pretending
to innovate in this policy area, because they wanted their regulatory
system – the first one in Latin America – to be seen as carrying the same
quality and the same requirement as that of the central countries (Per-
sonal communication with members of CONABIA. Buenos Aires, June 17,
2008).
10 Personal communication with the Director of Biotechnology Direc-
torate of the Ministry of Agriculture. Buenos Aires, June 6, 2008.
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cannot be under suspicion and one must evaluate the final
characteristics of its products, they still examine these
products more than others, just because they are bio-
technology products.

Canada may be the only country to truly adhere to the
principle that biotechnology poses no inherent risks and
that control should be based exclusively on the new
product lines and not in the technologies used in their
production [59,60]. This has practical consequences in the
orientation of technological development. In Argentina, a
local seed company, in collaborationwith themultinational
BASF, has developed a herbicide-resistant sunflower,
through induced mutagenesis, a much less specific tech-
nique than transgenesis, which causes random changes in
various parts of the plant genome in order to create vari-
ability [61]. One of the main reasons why they used this
technology instead of transgenesis is that the regulatory
system resulted, paradoxically, in making it much more
accessible. Since legally it was not considered a GMO it was
subject to much less stringent requirements. The local
company argues that to fulfill the regulatory requirements
for a sunflower obtained by mutagenesis has a lower reg-
ulatory threshold because it is more accessible in Argentina
and almost all countries except Canada.11 This is because in
Canada crops with novel traits have to pass a regulatory
process, independent of the technology used. Its regulation
applies to all novel food, GM or not [62]. So in Canada,
having used mutagenesis would not represent an advant-
age. This particular case shows how the constraints of
regulations worried about the safety of a technology, may
direct innovation towards a possibly much riskier tech-
nology, but with a lesser presence in public concern.

There are also commercial constraints in the regulatory
framework. As indicated in Section 3.2, the Direction of
Agricultural Markets (DMA) of the Ministry of Agriculture
are involved in the regulation of genetically modified
organisms with a very specific role – to assess on their
commercial impacts. In practice, this involves analyzing
how it could affect the approval of a GM crop in the
country’s trade. Given that Argentina has a strong agricul-
tural export business profile, the DMA should evaluate
whether the local approval of a GM crop may open or close
export markets. If CONABIA and SENASA consider that a
particular new genetically modified maize will have no
impacts on health and environment, but in countries where
maize is usually imported from Argentina that GMmaize is
not approved, then the DMAwouldn’t recommend the local
approval of that GMO as it would be detrimental to
Argentine trade. The reason is that those importing coun-
tries may suspect that the usual crop coming from Argen-
tina contains the new GM product, thus complicating the
whole commerce of the crop. This implies that, in fact,
Argentina assumes what is called a “policy mirror” – the
DMA evaluates positively only those GM crops that are

approved in Europe and considers negatively GM crops that
have not been approved there.12 In fact, the role of DMA in
Argentina’s regulation was incorporated in 1997, just when
the European Union began to tighten its policies on GMOs.
Between 1998 and 2001, Argentina didn’t approve the
commercialization of any transgenic crop, CONABIA sent
approval recommendations on several GM crops, but the
DMA emitted negative opinions. In brief, the DMA sought
to imitate the way importing crops countries treat GMOs.
This is because of the need not to prejudice the commercial
channels of agricultural exports. However, the result is a
regulatory policy that tends to reflect the GM adoption
scenario of importing crop countries.

3.4. Regulatory steps and costs

Monsanto considers that passing through the regulatory
step is the hardest phase of thewhole development process
of a transgenic crop, a step that may be suited to around
40 million dollars [63].13 In a recent survey among the six
major biotech companies, it emerged that the overall cost
of producing a new transgenic plant is US$136 million, of
which regulatory issues is the longest single phase in
product development and is estimated to account for 25.8%
and 36.7% of total cost and time involved respectively [64].

For Argentine researchers, the regulatory step is also the
most expensive, which can represent more than ten times
the cost of obtaining the transgenic event.14 This does not
mean that costs are the same as Monsanto reports since
they could also include marketing issues and lobbying.
Furthermore, no Argentine development has completed all
the steps required by regulation, so it is not possible to have
a clear idea of the concrete costs they entail for local actors,
although it seems rather clear that is not easy for them to
afford the economic investment. In any case, this highlights
an important limitation when it comes to commercializa-
tion of genetically modified crops. The regulatory system
would turn out to be a high barrier of entry for developing
transgenic technology that only a few can fund.

There are a series of tests required by the regulatory
system that are being done in the country regarding the
analysis of environmental impacts of GMOs. First comes a
series of greenhouse assays, but the open field experiments
are more expensive. However, much more expensive are
the tests that are used to assess food safety: toxicity,
allergenicity, proteins, metabolism, chemical composition,
nutrient profile, etc. These tests are done in laboratories
that must be certified by international quality accred-
itation, which requires an adjustment to certain standards,
procedures and equipment. There are no laboratories in
Argentina who do these tests, so they must be conducted
abroad.15

11 Personal communication with the Director of Biotechnology Research
of local seed company. Venado Tuerto (Argentina), July 14, 2009.
12 Later on, Europe would not be the only reference to the DMA, as
according to the crop, it may be important to assess other commercial
destinations such as China or India.

13 Personal communication with the Director of Regulatory Affairs of
Monsanto. Buenos Aires, April 16, 2008.
14 Personal communication with one of the first Argentinean scientists
to develop a local transgenic plant, and member of CONABIA. Castelar
(Argentina), August 12, 2010.
15 Personal communication with INTA’ (Instituto Nacional de Tecnología
Agropecuaria) researcher and member of CONABIA. Castelar (Argentina),
May 20, 2010.
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All the years of these experiments that the regulatory
system requires, results in a scenariowhere, until now, only
transnational companies can develop and commercialize a
transgenic crop. In Argentina, there are public laboratories
that have developed transgenic potatoes, but their chances
of being traded are very small.16 Thus, the number of actors
who have the financial capacity to adapt to the system of
regulation of GMOs is reduced. In addition, companies that
already have approved GMOs have more ease to approve
new products, at least due to their expertise in the complex
regulatory system [65].17

4. Interests in the regulation of GMOs’ risks

The use of GM crops has, in many instances, enhanced
yields and reduced net input costs [66]. In Argentina, the
result of the adoption of GM soybean has been a quick
increase in economic and productive performance from the
agricultural sector as a whole [67,68].18

On the other hand, the rejection of GMOs in the European
Union iswell known, but the creation of the EuropeanUnion
biotech regulation is very complex, due in part to the com-
plexity of the European Union institutional structure and its
diversity. According to Mark Cantley’s detailed overview of
the first decades of European biotech regulation, during the
1980s biotech in Europe fell under a stigmatization pro-
duced by a combination of many factors, such as a wide-
spread scientific illiteracy, sensationalism in the media,
political opportunism, agricultural protectionism, mistrust
of industry, and even anti-intellectual and anti-
technological traditions [71]. By the mid-90s, when GMO’s
were introduced in agriculture, Europe was dealing with a
serious consumer and citizen mistrust on European expert
institutions due to the bovine spongiform encephalopathy
scandal in the UK [72,73]. All these elements impacted GMO
issues. Between October 1998 and May 2004, Europe had a
de factomoratorium and during that period no GM cropwas
allowed, due to the asseveration of several European Union
countries that GMOs’ regulatory procedures should be
modified. The European Parliament adopted a new regu-
lation on dissemination of GMOs in March 2001 (which
replaced the previous regulation of 1990), although the
methods of traceability and labeling of GMOs were finally
approved in September 2003 [74–76]. While in recent years
the European Commission began to be in favor of the
adoption of some transgenic events, some countries, notably
France, Austria, Hungary and Greece, maintained a mor-
atorium on GMOs, even going against the decisions of the
European Commission [77,78].

It has been argued that government actions that tend
to prohibit or restrict the use of GM crops in Europe are
due to the fact that the biotechnology industry and
European agriculture are lagging behind the American
developments, and for this reason they take restrictive
measures to GMOs [79]. The European Union spends
around 50% of its budget in subsidizing their agriculture,
through the “Common Agricultural Policy”, in order to
maintain its competitiveness in the international market
[7].19 In this scenario, EU farmers may have an interest in
banning the domestic production and sale of GM crops
[81]. These interests may explain the properties and
objectives of the regulation.

The first European norm about genetically modified
organisms, in 1990, defines them as “an organism in which
the genetic material has been altered in away that does not
occur naturally by mating and/or natural recombination”
[75]. Here it can be seen that under European regulation
biotechnology enters in the “natural–artificial” dichotomy.
The following resolution, of 2001, follows the same cri-
teria.20 Argentinean normative, on the contrary, considers a
GMO as “an organism in which some modification in its
genetic material has been introduced in a deliberate and
controlled way using modern techniques of molecular
biology” and adds that “this modification consists in the
incorporation of information in order to obtain an organ-
ism with a precise new characteristic” [51,82].21 That way,
the Argentinean normative focuses on the use of genetic
information through biotechnological techniques, avoiding
any discussion about the “natural–artificial” essence of
those products.

When defined as “artificial”, hence opposed to some-
thing “natural”, it appears to be reasonable to indicate the
user/consumer the “artificial nature” of the product. Thus,
labeling is part of the European regulation on GMOs.

On the contrary, there are no national norms in Argen-
tina that force the labeling of transgenic products. More-
over, agricultural governmental authorities expressed their
rejection to those kinds of norms through diverse argu-
ments. On the one hand, they consider that there is no
transgenic food, but food derived from GMOs, and it can be
chemically identical to a conventional food; also, they
argued that labeling wouldn’t be reasonable, as is not
simple to distinguish the ingredients derived from a GMO
[84].

These differences were also reflected in the Precau-
tionary Principle and the Cartagena Protocol. Since the
enforcement of the Protocol, in 2003, discussions among
the parties were about the detection of GM products. In
particular, discussions focused on fixing a threshold beyond

16 Personal communication with UBA’ (University of Buenos Aires) sci-
entist and member of CONABIA. Buenos Aires, November 23, 2009.
17 There is an initiative of researchers from public laboratories of
Argentina to transform this scene, configuring a network of local labo-
ratories able to complete the entire process of regulation in the country,
which would reduce some costs.
18 Instead, this may not have been the case for many small farmers that
produce cotton, which may had difficulties buying the GM cotton seeds
[69]. Nevertheless, some authors point out that cotton production in
Argentina had faced a serious crisis due to many factors, mainly the
introduction of mechanization, so GM seeds wouldn’t be at the origin of
their difficulties [70].

19 In 1985, the funding of agriculture amounted to about 75% of the total
EU budget, and in the recent years is about 40%, and it is expected to
maintain at that levels [80].
20 It states that a GMO “means an organism, with the exception of
human beings, in which the genetic material has been altered in a way
that does not occur naturally by mating and/or natural recombination”
[74].
21 In a similar way, it defines a GM crop as “any vegetal organism that
possesses a novel combination of genetic material obtained through the
application of modern biotechnology” [83].
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which any shipment was considered to contain GMOs.
After the European moratorium on GM production was
lifted in late 2003, all food containing or produced from a
GMO needed to be labeled. The tolerances for the unin-
tentional presence of GMOs are the lowest in the world:
0.9% for approved GM and 0.5% for yet-to-be-approved GM
food [81,85]. In order to properly label a GM product, it’s
necessary to trace it. Traceability means following the
product to its origin, which implies keeping a record of its
composition all along the productive and commercializa-
tion chain.

Argentinean agricultural functionaries undertook a
study in 2004 in order to evaluate the economic impacts of
the traceability requirement. It would imply the building of
grain storages exclusive for GMOs, separated transportation
and shipping equipment for each chain (transgenic and
conventional), among other infrastructures. The higher the
labeling threshold, the higher the productive and com-
mercial chain separation that is required. The study pre-
sented two scenarios: a 5% and a 0.9% GMO threshold. The
conclusion was that for a threshold of 5%, the total costs of
investment per million tons would be US$7,413,000 for
maize and US$10,206,000 for soybean. With a threshold at
0.9% (as settled by the European Union), the chains of
production and marketing of grain should be even more
differentiated, leading to costs of US$39,742,000 for maize
and US$40,039,000 for soybeans [86]. The total production
cost per ton would be higher with the labeling measures.
That way, the highest GM crops productivity would be
diminished by the cost of the segregation measures nec-
essary to reach the traceability and labeling requirements.
Hence, transgenic agriculture would diminish its com-
petitiveness, favoring European agriculture.

Therefore, GMO exporting countries consider the
traceability and labeling requirements as a trade barrier
[87,88]. In particular, Argentina, Canada and the United
States (three major GM crop producers) refuse to ratify
Cartagena Protocol. There seems to be a clear dispute
between GM crop exporters and importers, in relation to
the Cartagena Protocol, which strengthens the prerogative
of importing nations [89].22 The only – and remarkable –

exception is Brazil, which being an important GM crop
exporter has ratified the Protocol in 2003. Brazil’s position
may be explained by its internal dynamics and conflicts in
relation to GMOs, since although it has become one of the
countries with the largest lands devoted to transgenic
crops, it has also undergone a high public controversy over
the use of GMOs, due to its complex and heterogeneous
kind of agricultural producers, regarding its types and size
[58,92].

In this way, a diverse kind of argument pulls apart the
Argentinean and European GMOs’ normative. Labeling
expresses with more clarity the economic interests that
lie behind them. For a GM crop producer as Argentina,
labeling implies a differentiated system of production,

transportation, processing and elaboration for GM products
and for conventional products, and the maintenance of
such a double production chain would raise its prices.

5. Conclusion

Genetically modified organisms, in particular transgenic
crops, have raised doubts about diverse kinds of risks:
environmental, health, commercial or evenpublic reactions
are assumed as possible risks. Each regulatory system has
its own way of understanding these risks and dealing with
them.

The European regulatory approach is based on the
precautionary principle, considering the GMO as a tech-
nology that carries new potential risks and advocating in
favor of its labeling.

The Argentinean regulatory approach towards GMOs is
based on a cost-benefit analysis, arguing that its evaluation
procedures may guarantee the safety of agri-biotech
developments. Nevertheless, as one of the earliest GMO
regulatory systems in the region, those who implemented
it wanted to show an especially secure and strong system,
demanding more trials and requirements to GMOs than to
other technologies, which seems more typical of an
approach that considers dealing with an inherently dan-
gerous technology.

With a less competitive and strong subsidized agri-
culture, Europe has developed a GMO regulatory system
with high barriers of entry and lots of suspicion towards
GMOs. On the contrary, with an agricultural export profile,
Argentina promotes GMOs’ regulation taking into account
its benefits. Disputes over the Cartagena Protocol and the
labeling of products derived from genetically modified
crops fall in these divergent interests, as those measures
would elevate the cost of GM crop production.

Still, Argentina faces other kinds of regulatory barriers
to the development of GMOs, such as the high costs of the
regulatory procedures for local actors or the role of the
Direction of Agricultural Markets. Indeed, the commercial
impacts on import countries, assessed by Argentina’s own
Direction of Agricultural Markets, in practice, implies the
requirement that for the transgenic crop to be locally
approved, it must have also been previously approved in
the country where the exports are destined to go. Devel-
opments that have a local utility, such as transgenic maize
resistant to local disease, have no possibilities to satisfy this
requirement, as grains and oils derived from that maize
may be rejected by other countries. This reveals the weight
of commercial interests: as a GM crop producer, Argentina
promotes the commerce of transgenic crops with no special
barriers, but it may stop the approval of local GMO tech-
nology in order to avoid conflicts with international agri-
cultural commerce.

Introducing the idea of “interests” in GMOs does not
pretend to reduce the necessary complexity in the risks
debate, but such an element shouldn’t be absent in the
analysis of GMOs’ disputes. It is usually considered that
developing countries have little choice but to comply with
regulations set by international institutions. In this paper,
we’ve shown that when opposing or accepting some
international regulations, a developing country may not be

22 This dispute may also be seen in the WTO, where in August 2003, the
U.S., Canada and Argentina initiated dispute settlement procedures
against the European Community (EC) for the adoption of prohibitions
against certain GM products previously approved by the EC [90,91].
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just following central countries’ policies, but pursuing its
own interests.
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