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ABSTRACT
Mexican scientists specializing in food security, plant breeding and agrobiotechnology manifest
different opinions, regarding the adoption of transgenic crops. We need to comprehend their
criteria in order to strengthen impact studies and risk analysis, as well as to promote decision-
making regarding the use of this technology, which is still being debated in Mexico. This study
took placein 2015, intending to analyze the opinions of scientists who research agrobiotechnology,
comparing the concerns of those specializing in biological issues to those specializing in social
issues, in order to determine the main risks that they perceive for indigenous communities,
regarding the introduction of transgenic crops. To do this, a questionnaire was applied to a
select group of experts in transgenic crops, plant breeding and food sovereignty. We found
that 70.6% oppose the release of transgenic crops during the commercial phase and that this
figure increases to 94.1%, in the case of corn (maize); 96% think that it is possible that these will
enter indigenous territory, to the advantage of the seed companies’ business. We conclude that
in Mexico, the release of transgenic crops does not take into account the viewpoint of national
researchers, who for the most part, believe that this technology will have negative effects,
mainly, on the diet and economy of peasants, so that from this perspective, they represent a
threat to Mexico and in particular, to indigenous communities, as their community capital, self-

determination regarding the use of seeds and genetic diversity are put at risk.

Key words: corn (maize), indigenous, peasant agriculture.

INTRODUCTION

Few scientific advances have caused as much controversy and polarization in
terms of opinion, as Genetically Modified Organisms (GMOs). They have aroused
all kinds of opinions and concerns among academics and consumers (International
Service for the Acquisition of Agri-biotech Applications, 2014), since first being
sown for commercial purposes in 1994. The surprising thing is that 28 years later,
opinions remain divided, because transgenic crops comprehend various elements
and those who promote or reject them, tend to prioritize one of these.
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Within the scientific community, the debate mainly focuses on technical
aspects related to environmental impact, consequences for animal and human
health or gene dispersal by pollination (Foyer and Bonneuil, 2014; Hofmann et
al., 2014; Vallaeys et al., 2017; Duncan et al., 2019) and socioeconomic aspects,
which seek to determine the economic viability of this type of crops (Brookes
and Barfoot, 2018). Topics such as food security and sovereignty, political
aspects, social equity and the impact on ways of life and agri-food production
in rural areas have been less studied, although there is growing interest in
this area (Castellanos and Bergstresser, 2014; Mullaney, 2014; Wilson, 2015;
Agapito-Tenfen and Wickson, 2018).

In Mexico, the Ley de Bioseguridad de Organismos Genéticamente
Modificados (LBOGM) (Genetically Modified Organism Biosecurity Law),
citing current legislation that regulates genetically modified organisms,
establishes that decision-making for the approval of GMO planting permits
must be based on technical and scientific aspects (New Law DOF 18-03-
2005, 2005). This stipulates the formation of a Scientific Advisory Board, as a
mandatory consultation body, made up of experts from various disciplines.
However, the lines of research of those who currently research and publish on
transgenic crops and related topics manifest disparate opinions and concerns,
representing a challenge for decision-making and focusing efforts that will
result in a proposal for national agro-food development.

To date, no study has analyzed the opinion of scientists working on issues
related to transgenic crops, considered of great importance for determining
Mexican research trends, and to enrich knowledge that will establish or
strengthen impact studies and risk analysis. Addressing these aspects may
be the basis for ultimately favoring the decision-making process regarding
the use of this technology. Given this lack of information, this study aims to
analyze the opinions of those who conduct research on agrobiotechnology
and related topics, to compare the concerns of those specialized in technical
issues and those of experts concerning social issues, and thus determine the
main risks that they perceive for indigenous communities, in relation to the
introduction of GMOs in their territories.

THEORETICAL FRAMEWORK
The cultivation of genetically modified seeds has been proposed as an
alternative that could boost rural development in terms of yield, sustainability
and food quality. In countries such as the United States, Canada and
Argentina, improvements in agricultural production have been observed
following the implementation of GMOs for commercial purposes, from 1994
onwards (Massieu-Trigo, 2009). In Mexico, the first request for GMO planting
at the experimental stage occurred in 1988, for the FLAVR-SAVR tomato
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variety. In 1996, the planting of genetically modified cotton began, followed
by the commercial planting of transgenic soybeans. Thus, in 2009, our country
occupied fifteenth place among countries that employ these technologies, with
0.1 million hectares planted (Martinez, 2011). Since 2009, experimental testing
with transgenic corn has been permitted, although companies promoting
this type of seed continued to pursue the release of transgenic corn in the
commercial phase.

Conversely, in the face of the rapid advance of applications and planting of GM
crops in Mexican territory, legal frameworks had to be implemented to regulate
these applications. The Norma Oficial Mexicana (Mexican Official Standard)
NOM-056-FITO-1995, cancelled in 2009, was the first legal instrument in our
country to address the situation of GMOs (Colmenares and Ortiz, 2015). This
established the phytosanitary requirements for the national mobilization,
importation and establishment of tests on manipulated organisms, through
the application of genetic engineering Diario Oficial de la Federacion (Official
Gazette of the Federation), 1995.

Later, in 2000, Mexico signed the Cartagena Protocol on Biosafety. This
undertaking implied a commitment to enact a law on biosafety, which was
implemented five years later. On March 18, 2005, the Law on Biosafety of
Genetically Modified Organisms (LBOGM) was published in the Official
Journal of the Federation, with the purpose of “regulating the activities of
confined use, experimental release, release in a pilot program, commercial
release, marketing, import and export of genetically modified organisms, in
order to prevent, avoid or reduce any possible risks that these activities could
pose to human health or the environment and to biological diversity or to
animal, plant and aquaculture health (New Law DOF 03-18-2005, 2005).

The importance of mentioning the legal framework that accompanied the
introduction of GM crops in Mexico lies in the fact that from its initiation,
the fundamental role of the participation of scientists and experts in decision-
making was recognized. The NOM-056-FITO-1995, mentioned in its second
paragraph, the formation of the National Committee on Agricultural
Biosafety, which would be made up of “a collegiate body of specialists
in related matters” (Official Gazette of the Federation, 1995). Likewise in
its article 20, the LBOGM, which is the current regulation, establishes the
formation of the Consejo Consultivo Cientifico de la Comision Intersecretarial
de Bioseguridad de los Organismos Genéticamente Modificados (CIBIOGEM)
(Scientific Advisory Council of the Intersecretarial Commission on Biosafety of
Genetically Modified Organisms) with participation on the part of the Consejo
Nacional de Ciencia y Tecnologia (CONACyT) (National Council of Science
and Technology) to form this committee. Likewise, Article 20 establishes
that the technical opinions issued by the Scientific Advisory Board must be
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considered by CIBIOGEM in the decisions it adopts (New Law DOF 18-03-
2005, 2005). Beside this, in Article 9 of the LBOGM, in section VI, the relevance
of the knowledge, opinions and experience of national scientists is mentioned
in order to guide the regulation and administration of activities concerning
GMOs (New Law DOF 18-03-2005, 2005).

Based onthe above, itisnecessary to understand these opinions and experiences
in order to formulate a broad overview for decision-making and to define the
direction of national scientific research on GMOs.

METHODOLOGY
The first aspect to be considered was, to which group of people, should
the question be directed. Other studies have considered the general public
(Desaint and Varbanova, 2013; Bevanda et al., 2017) or a certain sector of
society, such as consumers (Wunderlich and Gatto, 2015; Palmieri et al., 2020),
students (Ekborg, 2008) or only scientists (Aleksejeva, 2014; Naegeli et al., 2017;
Mullins et al, 2022). However, for this study, we decided to conduct a survey
of people with greater knowledge on issues related to genetically modified
organisms (experts or scientists in the social and biological context), meaning
it would only be directed towards individuals who did research on the subject,
indicated by their scientific publications. This means that the opinions collected
are mainly based on knowledge generated by researchers and obtained from
more reliable sources of information.
The initial phase involved the selection of experts to whom the questionnaire
would be applied. To do this, search engines such as Google Scholar, Dialnet,
Scielo and ScienceDirect were used, to which the following keywords were
entered: “Transgenics Mexico”, “Food Security Mexico” and “Genetic
Improvement Mexico”. Data relating to the corresponding authors of each
article was recorded, resulting in the construction of a directory of 102 experts,
the vast majority of whom were Mexican. A request was sent explaining the
reasons and objectives of the research, as well as an online questionnaire to all
experts, to which they were urged to respond within a period of approximately
one month. A positive response was obtained to this request in twenty-five
cases, equivalent to a sample size of 24.5%.
Moreover, we sought to directly interview scientists who are openly involved
in this issue, whether in favor or against. Four interviews were conducted;
two of them with researchers holding an openly favorable opinion and two
with specialists, who openly disagree with transgenic crops in Mexico. These
four scientists work in technical areas; however, the two who are against are
involved in social projects.
The scientists specialized in the technical or biological area and the specialists
in the social area were grouped together to facilitate comparison and analysis.
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In the technical area, there were 7 specialists in plant genetics, 3 in seed
agronomy, 2 in nutrition, 2 in agronomy, 1 in plant physiology, 1 in crop
production and 1 in plant biology, reaching a total of 17 respondents. 8 experts
from the social context participated, of which 2 specialize in rural sociology, 4
in sectorial economics, 1 in human geography and 1 in cultural anthropology.
64% of participants belong to the National System of Researchers; with an
age range of 37 to 79 years of age, averaging 53 years; the years elapsed since
obtaining the last academic degree vary between 3 and 40 years, with an
average of 16 years.

The scientists consulted belong to various national and international
institutions. One belongs to the Center for Research and Advanced Studies
in Social Anthropology, 6 to the College of Graduates, 1 to the College of the
Southern Border, 4 to the National Institute of Forestry, Agricultural and
Livestock Research, 1 is retired, 1 from McGill University, 1 from Save the
Children, Mexico, 1 from the Autonomous University of the State of Morelos, 1
from the Autonomous University of Tlaxcala, 2 from the National Autonomous
University of Mexico, 3 to the Autonomous University of Chapingo, 1 from the
University of Sonora and 1 from Ohio State University.

All scientists reside in Mexico, with the exception of two researchers from the
United States and Canada. The states where they reside include Campeche,
Chiapas (2), CDMX (2), State of Mexico (9), Guanajuato, Jalisco (2), Michoacan,
Morelos, Puebla, Sonora, Tamaulipas and Veracruz.

The survey, conducted via Google Forms between April and May 2015,
consisted of 37 questions, mostly multiple choice: 15 of a personal nature
to determine the participants’ backgrounds; 6 focused on determining the
opinion of scientists regarding the release of genetically modified crops at
different stages and depending on the crop; 6 seeking to determine the risks,
consequences and type of impact of these crops on the peasant context; 8
questions seeking to understand whether there is interest in introducing
this type of crops into indigenous territory and one question about Mexican
legislation on biosecurity; and one open question about the use of transgenic
corn in Mexican agriculture.

The responses were automatically entered into a Microsoft Excel® spreadsheet.
The frequencies of each response were analyzed and compared according to
the participants” area of scientific specialty.

RESULTS
Of the four interviews conducted directly, two responded that they are
totally against the use of transgenic technology in Mexico in any of its forms,
due to the impossibility of controlling the externalities that they entail and
the uncertainty that they generate, mainly concerning interaction with the
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environment. The other two declared themselves in favor of the use of this
technology, as they consider that it has numerous advantages that would
benefit the Mexican countryside, as long as the crops comply with LBOGM
provisions and the Regulations inherent in this Law are applied.

The general opinion of the scientists surveyed, grouped as “technical” and
“social”, was classified with respect to the phases of release of transgenic crops:
experimental, pilot and commercial, as well as in a specific section to express
their point of view regarding the release of transgenic corn during experimental
and commercial phases. The group of social scientists disapproved of all release
of transgenic crops beyond the experimental phase, whereas the group of
scientists from technical areas were open to this, although the figure decreased
drastically in the case of corn during the commercial phase (5.9% in favor and
94.1% against) (Table 1). Opinion “in disagreement” predominated in both
groups and increased as the release phase progressed from experimental to
commercial; that is, the Mexican scientists surveyed support the research and
controlled study of this type of crops, however, they do not yet consider them
ready to be openly propagated in the Mexican countryside.

The question was asked about the type of medium- and long-term impact (on
a scale from very negative to very positive) that the planting of corn and other
transgenic crops currently available on the market could have. The group
of researchers in the social area did not contemplate any positive effect, as
contrarily, they tend to consider that this will be very negative. The group
of experts in technical contexts responded, to an even greater extent, that the

Table 1. Opinion of experts depending on their academic orientation, regarding the release of transgenic crops and
the release of transgenic corn in Mexican territory

Technical Social
0 0
(%) (%) Con TiF TAg
A DA A DA

- Regarding the r.elease of transgenic 353 47.1 125 5.0 16.0 28 56
crops at an experimental level
- Regardlr‘lg the release of transgenic 17.6 70.6 0.0 875 12.0 1 76
crops at pilot level
- Regarding the relea’se of transgenic 17.6 70.6 0.0 875 12.0 12 76
crops on a commercial level
- Regarding the .release of transgenic 412 52.9 0.0 100.0 40 28 68
corn at an experimental level
- Regarding the release of transgenic 5.9 94.1 0.0 100.0 0.0 4 9%

corn on a commercial level

A: Agree; DA: Disagree, Con: Conditional (Respondents who answered “it depends” without giving any other

details); TiF: Totally in Favor; TAg: Totally Against.

Source: self-elaborated with data from the survey.
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impact will be negative, although there are those who believe that there are
positive aspects (Table 2).

Among the group of scientists specializing in technical aspects, it is notable
that greatest concern was regarding pollen dispersal and the consequent loss
of genetic diversity; the peasant economy and intellectual property aspects
occupied second place. Social scientists stated that the most important impact
of this type of crops is on food sovereignty; likewise, conflicts involving
intellectual property occupied second place (Table 3).

Because one of the greatest concerns involves the dispersal of pollen, especially
from transgenic corn to native varieties, scientists were questioned about level
of risk (Table 4). Most experts in social issues considered that the risk of gene
dispersal is very high, whereas among experts in technical areas, there is a
greater diversity of opinions, ranging from those who consider that the risk is
zero, to those who consider that the risk is high.

Those who support the planting of transgenic seeds state that “nothing happens
if they are dispersed” or that “they do not imply greater risk than planting any
other introduced variety” and that the use of this type of seeds, “if the essence
of the agricultural style of indigenous communities is maintained, will add

Table 2. Scientists’ perspective on the likely impact of planting corn or other genetically modified crops in the
Mexican countryside.

Technical Social
(%) (%)

Type of impact

P NI N VN P NI N VN
- Overall impact on the Mexican countryside ~ 20.0  13.3  46.7  20.0 0 125 375 500
- Impact of planting transgenic corn in Mexico 6.3 125 417 313 0 125 250 625
- Impact on the peasant economy 6.7 200 467 267 0 0 25.0 75.0
- Impact on peasant diet 63 250 563 125 0 125 250 625

P: Positive; NI: No impact; N: Negative; VN: Very negative.
Source: self-elaborated with data from the survey.

Table 3. Potential consequences of the release of GM crops, as mentioned by experts.

Technical Social Average

(%) (%) (%)
Pollen dispersal 29.4 12.5 21.0
Loss of food sovereignty 17.6 37.5 27.6
Environmental impacts/ecological imbalance 5.9 12.5 9.2
Genetic erosion (loss of genetic diversity) 29.4 0.0 14.7
Impact on the peasant economy 23.5 0.0 11.8
Intellectual property disputes 23.5 25.0 24.3
Others (unspecified) 17.6 12.5 15.1

Source: self-elaborated with data from the survey.
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Table 4. Risk of transgene dispersal according to experts

Very high High Medium Low None
(%) (%) (%) (%) (%)
Social 75.0 25.0 0 0 0
Technical 35.3 35.3 11.8 11.8 5.9
Total 48.0 32.0 8.0 8.0 4.0

Source: self-elaborated with data from the survey.

genetic wealth.” Specifically regarding the benefits of this technology, 88% of
participants stated that transgenic crops do not benefit farmers and all social
scientists and 82.4% of technicians corroborate this opinion. The experts with
an opinion “in favor” mentioned that GMO crops are a strategy to modernize
the Mexican countryside to improve food production and that the main
benefits are environmental in nature, as they represent an alternative to the
widespread use of toxic agrochemicals, as they represent less risk to human
and animal health. Those against stated that there is no benefit, as problems
faced by farmers can be addressed by implementing other approaches.
Regarding whether they consider the release of transgenic crops in indigenous
communities to be possible and whether there is any interest, 23.5% of
scientists in the technical field and 50% in the social field, believed that there
is no interest in planting transgenic crops in indigenous communities. Those
who, on the contrary, considered that the introduction of transgenic crops in
indigenous territory is feasible, believed that the main interest is to favor the
business of transnational seed companies. To a lesser extent, among scientists
in the technical field, some also considered the attempt as a way of increasing
productivity in the field.

Specifically, 64.7% of those interviewed in the technical area responded that
the interest in introducing GMOs in indigenous communities was to benefit
business of transnational companies, contrasting with 50% of those in the
social area. 11.8% of those in the technical area responded that the interest
was to increase productivity in indigenous fields, 5.9% stated that it was to
solve pest problems, another 5.9% responded that the aim was to improve
food security in these areas, and another 5.9% responded that the aim was to
have greater control over indigenous territories; whereas the other half of the
scientists in the social context consider that there is no interest in introducing
GMOs in indigenous communities, compared to 23.5% of those interviewed in
the technical context. 87.5% of the social scientists and 76.5% of the technical
scientists surveyed consider that GMO crops in general represent a threat to
indigenous peoples, which represents 80% of the total number of respondents.
84% believe that there is no knowledge about transgenic technology in the
communities and that it is primarily the task of government institutions to
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provide information about these technologies, so that indigenous communities
can actively participate in decision-making.

DISCUSSION
Opinions and criticisms against the release of transgenic seeds are often
assumed to be “unscientific” and subjective, especially by those who promote
the use of this technology (Qaim, 2016). It is apparent that in the case of Mexico,
a part of the scientific community is in disagreement. These unfavorable
opinions towards the planting of transgenic crops may be largely due to the
lack of conclusive information on the impacts on a larger scale and to the fact
that risk analyses do not cover the wide range of aspects that are involved in
the release of GMOs. In other words, the rejection of this technology correlates
with the level of existing knowledge about all aspects covered by this type of
technology (Lucht, 2015; Meillet ef al., 2015).
Scientists revealed greater concern about aspects related to their area of
expertise, which implies that their opinions are based on their respective lines
of research. However, it is worth mentioning that specialists in social issues are
those who contemplate higher risks because they assign great importance to
the cultural aspects of agriculture in the peasant and indigenous regions of the
country; aspects that could disappear (Stone, 2011; Kranthi and Stone, 2020).
The difference of opinions related to the area of expertise was also reported by
Palmieri et al. (2020). As this topic is very controversial, social disputes around
GMOs will probably continue to be a topic of public and academic interest in
the near future (Motta, 2014).
Notably the scientific community; specialists in agrobiotechnology, food
security and genetic improvement, is mostly opposed to the widespread use
of transgenic technology in the Mexican countryside, especially when the
corresponding law establishes that decision-making will be guided by “the
knowledge, opinions and experience of scientists, particularly those pertaining
to this country” (New Law DOF 18-03-2005, 2005). If we add to this fact that
100% of those surveyed and two of those interviewed perceive that Mexican
legislation is deficient in matters of biosecurity, the disarticulation between
those who generate knowledge and those who make decisions, becomes
evident.
The recurring discourse regarding the territories destined for the sowing of
transgenic crops states that it is practically impossible to introduce these crops
into indigenous territories, as the LBOGM allows the establishment of GMO-
free zones for the protection of agricultural products and biodiversity; likewise,
it considers the right of communities to prior consultation, as well as studies
on socioeconomic considerations. These ideas are also defended by scientists
who openly support the use of transgenic crops in the Mexican countryside.
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Here is a verbatim quote of one of the opinions: “This is impossible from the
very start. There are areas in which, according to the definition of the Law
on Biosecurity of Genetically Modified Organisms, release is not permitted;
therefore, from my point of view there are no possible consequences from the
introduction of transgenic crops in an indigenous community, because there is
no possibility that this release would be permitted in these areas.”

In contrast to the above opinions, those who oppose the use of this type of
technology state that, “it is possible that transgenic crops will be released
in indigenous areas, in order to break their autonomy, their sovereignty in
the production and consumption of food, to make them dependent on large
companies, to occupy and dominate their territories; or that an involuntary
introduction may occur due to inadequate seed management by the farmers
themselves.”

Even though many believe that there is no interest in introducing transgenic
crops in indigenous areas and that the law protects these areas, evidence
provided by the application and resolution processes for permits for planting
transgenic crops (National Service for Health, Safety and Agri-Food Quality-
SENASICA, 2015), reveal that these statutes have not been respected. In May
2012, the permit for the release of Soya Solucién Faena® was granted without
considering that it would invade indigenous territory and compromise the
economic activities of Maya, Huasteca, Nahuatl, Pame, Tepehua, Popoluca,
Totonaca, Chol, Mame, Tzeltal, and Tzotzil communities in the states of
Campeche, Quintana Roo, Yucatan, Tamaulipas, San Luis Potosi, Veracruz, and
Chiapas, thereby violating the right to prior, free, and informed consultation
(Comisién Nacional de los Derechos Humanos-CNDH and Gonzalez-
Pérez, 2015). This reveals that there is an intention to expand the area of GM
crop cultivation to include more than territories in the north of the country
where agriculture is mostly of industrial type; although there are also latent
implications in these territories (Chauvet and Lazos, 2014).

In Mexico, State policy implemented by decision makers and institutions are
continually questioned, resulting in general distrust and lack of governmental
legitimacy (Morales, 2015). Therefore, in addition to a deficient regulatory
framework, implementation of policy is unreliable, calling into question the
motivation of government agencies. These uphold a neoliberal development
paradigm that promotes industrialization, the privatization of natural
resources and favors biotechnology companies (Fischer et al, 2015; Bogert et al.,
2022), generally over the interests of small farmers, whose uses and customs
are contrary to the dynamics proposed by these companies.

In this sense, it has been established that the rejection of new agricultural and
food technologies correlates with political and economic ideology and that
once an opinion is formed, it is difficult to change it (Lucht, 2015). This takes
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the debate on transgenic crops to another level and complicates consensus
among the scientific community, consumers, farmers and legislators.
Currently, biotechnology is evolving and finding ways to mitigate the risks
involved in the release of genetically modified seeds (Fernandez-Cornejo et
al., 2014; Kumar et al., 2020); for example, by introducing modifications in
chloroplasts to avoid gene flow via pollen (Daniell et al., 2005; Gressel, 2014), the
insertion of stacked events to avoid the development of resistance in plants or
insects, or by adding characteristics that solve the problems that most concern
farmers (Chauvet and Lazos, 2014; Lazos, 2014). However, the radicalization
of opinions can prevent progress in this scientific discipline, especially if
those who give their opinion do not have sufficient, correct and up-to-date
knowledge about genetically modified organisms and their implications for
ecology, indigenous communities, peasant economy and food sovereignty in
Mexico.

CONCLUSIONS
It is often mentioned that the rejection of transgenic crops comes from a
fundamentalist position, especially from poorly informed consumers and
environmentalists. The evidence from this study shows that this is not the
case in Mexico, as the majority of experts in agrobiotechnology, genetic
improvement and food issues, who participated in the study were of the
opinion that there are many risks associated with the release of transgenic
crops currently available on the market, especially in the case of corn.
The rejection of these varieties is related to lack of confidence in the legislation
and policies of the companies that develop and sell transgenic seeds, not in
biotechnology. This factor opens possibilities for the generation of technologies
that do not compromise ecosystems, local varieties, traditional knowledge,
indigenous autonomy or the local economy. Once these aspects are covered,
the attitude towards transgenic crops or new technology might change and
become more favorable.
The opinions and concerns of scientists specializing in social and technical
areas, collected in this research, must be taken into account when preparing
the impact studies and risk analysis “case by case” and “step by step”
established by the LBOGM, so that they consider all possible scenarios, where
the introduction of transgenic crops may have an impact.
Contrasting opinions are useful for broadening the perspective of all those
involved and interested in these issues and to promote interdisciplinary and
multidimensional scientific and technological development. In this way, it will
be possible to defend, protect, appreciate and use one’s own resources, as well
as find a way to use the new technology available in favor of the interests of
large and small producers.



ASyD 2025. DOL https://doi.org/10.22231/asyd.v22i3.1601
Articulo Cientifico

312

REFERENCES

Agapito-Tenfen SZ, Wickson F. 2018. Challenges for transgene detection in landraces and wild
relatives: learning from 15 years of debate over GM maize in Mexico. Biodiversity and Con-
servation. 27(3). 539-566. https://doi.org/10.1007/s10531-017-1471-0.

Aleksejeva 1. 2014. EU Experts” Attitude Towards Use of GMO in Food and Feed and Other
Industries. Procedia-Social and Behavioral Sciences. 110: 494-501. https://doi.org/10.1016/;.
sbspro.2013.12.893.

Bevanda L, Zili¢ M, E¢imovié B, Matkovi¢ V. 2017. Public opinion toward GMOs and biotech-
nology in Bosnia and Herzegovina. In: Badnjevic, A. (eds) CMBEBIH 2017. IFMBE Procee-
dings, vol 62. Springer, Singapore. https://doi.org/10.1007/978-981-10-4166-2_70

Bogert JM, Ellers ], Lewandowsky S, Balgopal MM, Harvey JA. 2022. Reviewing the relationship
between neoliberal societies and nature: implications of the industrialized dominant social
paradigm for a sustainable future. Ecology and Society. 27(2). 7. https://doi.org/10.5751/ES-
13134-270207.

Brookes G, Barfoot P. 2018. GM crops: global socio-economic and environmental impacts 1996-
2018. PG Economics Ltd. https://agrobio.org/sites/default/files/2021-10/globalimpactfinalre-
portJuly2020.pdf.

Castellanos E, Bergstresser S. 2016. The Mexican and Transnational Lives of Corn: Technologi-
cal, Political, Edible Object. In: Edible identities: Food as Cultural Heritage; Brulotte RL & Di
Giovine MA (eds). Routledge. https://doi.org/10.4324/9781315578781. pp: 201-218.

Chauvet M, Lazos E. 2014. El maiz transgénico en Sinaloa: ;tecnologia inapropiada, obsoleta o
de vanguardia? Implicaciones socioeconomicas de la posible siembra comercial. Sociologica
(México). 29(82). 7—44.

CNDH, Gonzalez-Pérez LR. 2015. Recomendaciéon sobre el caso de vulneraciéon al derecho a
una consulta libre, previa e informada, en perjuicio de diversas comunidades indigenas.
http://www.conacyt.mx/cibiogem/images/cibiogem/comunicacion/prensa/comunicados/
RESUMEN-RECOMENDACION-23.pdf.

Colmenares C, Ortiz S. 2015. Report on Section II. D “Policies and Regulations in Mexi-
co with Regard to Genetic Technology and Food Security”: Country Report: Mexico. In:
Norer R (eds). Genetic Technology and Food Safety. https://link.springer.com/chap-
ter/10.1007/978-3-319-23995-8_11. pp: 355-376.

Daniell H, Kumar S, Dufourmantel N. 2005. Breakthrough in chloroplast genetic engineering of
agronomically important crops. Trends in biotechnology. 23(5). 238-245.

Desaint N, Varbanova M. 2013. The use and value of polling to determine public opinion on
GMOs in Europe. GM Crops and Food: Biotechnology in Agriculture and the Food Chain.
4(3). 183-194. http://dx.doi.org/10.4161/gmcr.26776.

DOF (Diario Oficial de la Federacién). 1995. NOM-056-FITO-1995. Norma Oficial Mexicana, por
la que se establecen los requisitos fitosanitarios para la movilizacién nacional, importacion
y establecimiento de pruebas de campo de organismos manipulados mediante la aplicacion
de ingenieria genética. 20 de diciembre de 1995.

DOF (Diario Oficial de la Federacién). 2005. Ley de Bioseguridad de Organismos Genéticamen-
te Modificados - LBOGM. http://www.diputados.gob.mx/LeyesBiblio/pdf/LBOGM.pdf.
Duncan B, Leyva-Guerrero E, Werk T, Stojsin D, Baltazar BM, Garcia-Lara S, Zavala-Lopez M,
de la Fuente-Martinez JM, Meng Ch. 2019. Assessment of potential impacts associated with
gene flow from transgenic hybrids to Mexican maize landraces. Transgenic Research. 28.

509-523. https://doi.org/10.1007/s11248-019-00160-3.

Ekborg M. 2008. Opinion building on a socio-scientific issue: the case of genetically modified plants.
Journal of Biological Education. 42(2). 60-65. https://doi.org/10.1080/00219266.2008.9656112

Fernandez-Cornejo J, Wechsler S, Livingston M, Mitchell L. 2014. Genetically Engineered Crops
in the United States. USDA-ERS Economic Research Report (162). Available at SSRN. http://
dx.doi.org/10.2139/ssrn.2503388. 60 p.

Fischer K, Ekener-Petersen E, Rydhmer L, Bjérnberg KE. 2015. Social impacts of GM crops
in agriculture: A systematic literature review. Sustainability, 7(7). 8598-8620. https://doi.



ASyD 2025. DOL https://doi.org/10.22231/asyd.v22i3.1601
Articulo Cientifico

313

org/10.3390/su7078598.

Foyer J, Bonneuil C. 2014. Mexican Biosafety as a “performance of seriousness”: Distancing
and the Transgenic “contamination” of Mexican Maize. HALSHS-01092208f. https://shs.hal.
science/halshs-01092208.

Gressel J. 2014. Dealing with transgene flow of crop protection traits from crops to their relati-
ves. Pest Management Science. 71(5). 658-667. https://doi.org/10.1002/ps.3850.

Hofmann F, Otto M, Wosniok W. 2014. Maize pollen deposition in relation to distance from the
nearest pollen source under common cultivation - results of 10 years of monitoring (2001
to 2010). Environmental Science Europe. 26. 24. https://doi.org/10.1186/s12302-014-0024-3.

Hulse JH. 2004. Biotechnologies: past history, present state and future prospects. Trends in Food
Science and Technology. 15(1). 3-18.

ISAAA (International Service for the Acquisition of Agri-biotech Applications). 2014. Q and A
About Genetically Modified Crops-Pocket K. https://isaaa.org/resources/publications/poc-
ketk/1/default.asp.

Kranthi KR, Stone GD. 2020. Long-term impacts of Bt cotton in India. Nature plants, 6. 188-196.
https://www .nature.com/articles/s41477-020-0615-5.

Kumar K, Gambhir G, Dass A, Tripathi AK, Singh A, Jha AK, Yadava P, Choudhary M, Rakshit,
S. 2020. Genetically modified crops: current status and future prospects. Planta, 251. 1-27.

Lazos E. 2014. Consideraciones socioecondmicas y culturales en la controvertida introducciéon
del maiz transgénico: el caso de Tlaxcala. Socioldgica (México). 29(83). 201-240.

Lucht JM. 2015. Public Acceptance of Plant Biotechnology and GM Crops. Viruses. 7(8). 4254—
4281. https://doi.org/10.3390/v7082819.

Martinez JL. 2011. Avances en la experimentaciéon de cultivos transgénicos. In: Memorias del
Foro de Consulta sobre Ingenieria Genéticas de Organismos Genéticamente Modificables,
Palacio Legislativo de San Lazaro 12 de mayo 2010. 98 — 104, México DF. CEDRSSA.

Massieu-Trigo YC. 2009. Cultivos y alimentos transgénicos en México: El debate, los actores
y las fuerzas sociopoliticas. Argumentos. 22(59). 217-243. http://www.scielo.org.mx/scielo.
php?script=sci_arttext&pid=50187-57952009000100008&Ing=es&tIng=es

Meillet A, Angevin F, Bensadoun A, Huby G, Monod H and Messéan A. 2015. Design of a de-
cision support tool for managing coexistence between genetically modified and conven-
tional maize at farm and regional levels. Ecological Informatics. 30. 379-388. https://doi.
org/10.1016/j.ecoinf.2015.09.014.

Morales MA. 2015. ;Es posible reducir la desconfianza politica en México? El caso mexicano
(1996-2004). Revista Mexicana de Opinion Publica. 18. 52-68.

Motta R. 2014. Social Disputes over GMOs: An Overview. Sociology Compass. 8(12). 1360-1376.
https://doi.org/10.1111/s0c4.12229.

Mullaney EG. 2014. Geopolitical Maize: Peasant Seeds, Everyday Practices, and Food Security
in Mexico. Geopolitics. 19(2). 406-430. https://doi.org/10.1080/14650045.2014.920232.

Mullins E., Bresson JL, Dalmay T, Crawford I, Epstein M, George L, Guerche P, Hejatko ], More-
no FJ, Naegeli H, Nogué F, Rostoks N. 2022. Updated scientific opinion on plants developed
throughcisgenesis and intragenesis. European Food Safety Authority (EFSA) Journal. 20(10).
1-33. https://doi.org/10.2903/j.efsa.2022.7621.

Naegeli H, Birch AN, Casacuberta J, De Schrijver A, Guerche P, Jones H, Manachini B, Messéan
A, Ebbesen E, Nogué F, Robaglia C, Rostoks N, Sweet ], Paraskevopoulos K. 2017. Scientific
Opinion on application EFSA-GMO-BE-2013-118 for authorisation of genetically modified
maize MON 87427 x MON 89034 x 1507 x MON 88017 x 59122 and subcombinations inde-
pendently of their origin, for food and feed uses, import and processing submitted under
Regulation (EC) No 1829/2003 by Monsanto Company. EFSA Journal. 15(8). 1-32. https://doi.
org/10.2903/j.efsa.2017.4921.

Palmieri N, Simeone M, Russo C, Perito MA. 2020. Profiling young consumers’ perceptions of
GMO products: A case study on Italian undergraduate students. International Journal of
Gastronomy and Food Science. 21: 100224. https://doi.org/10.1016/j.ijgfs.2020.100224.

Qaim M. 2016. The Complex Public Debate. In: Genetically Modified Crops and Agricultural
Development. Palgrave Studies in Agricultural Economics and Food Policy. Palgrave Mac-
millan: New York. https://doi.org/10.1057/9781137405722_7. pp: 135-163.



ASyD 2025. DOL https://doi.org/10.22231/asyd.v22i3.1601
Articulo Cientifico

314

SENASICA (Servicio Nacional de Sanidad, Inocuidad y Calidad Agroalimentaria). 2015. Estatus
de solicitudes de permisos de liberacién al ambiente de OGM. http://www.senasica.gob.
mx/?1d=5586.

Stone GD. 2011. Field versus farm in Warangal: Bt cotton, higher yields, and larger questions.
World Development. 39(3). 387-398.

Vallaeys V, Tyson R, Lane WD, Deleersnijder E, Hanert E. 2017. A Lévy-flight diffusion model
to predict transgenic pollen dispersal. Journal of the Royal Society Interface. 14. 20160889.
https://doi.org/10.1098/rsif.2016.0889.

Wilson A. 2015. Contesting the Future of the Campo Mexicano: Food Sovereignty and the Cul-
tural Politics of Transgenic Corn. Thesis Doctor of Philosophy. Chapel Hill, NC: University
of North Carolina at Chapel Hill Graduate School. https://doi.org/10.17615/bjz1-c103.

Wunderlich S, Gatto KA. 2015. Consumer Perception of Genetically Modified Organisms
and Sources of Information. Advances in Nutrition 6(6). 842-851. https://doi.org/10.3945/
an.115.008870.



