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Abstract

Genetic engineering is a technology by which the genetic material of an organism can be modified through the
introduction of a gene from the same species or across the boundary. GM crops add benefit for human beings by
increasing the importance of desirable traits. However, the technology comes across with challenges for different
stakeholders. Undesirable gene flow from GM crops is the most touching risk associated with this technology. The
major debate over genetically modified crops in the world exists between proponents and opponents. GM supporters
believe that the improvement of crops through conventional breeding is related to species-dependent, time-
consuming and inexact processes. The opponent on the other side claims the potential risk of GM crops through the
reference of human health and environmental concern. The main arguments over GM crops can be done through
the reference of sustainable development, namely environment, which also include human health issues, economics
and social development. Both sides use such terms as sustainability, but each of them states them differently. Thus,
this paper will contribute to know the debate over genetically modified crops and show possible causes in the
context of agriculture.
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Introduction
Agriculture is a very old form of human technology. By harnessing 

sunlight, soil nutrients and water toward satisfying their wants and 
needs, human beings for much of their history have made more 



Both of them raise the issue of their argument over genetically
modified crops by stating different reasons. This paper aims to review
the debate over genetically modified crops and show possible causes
in the context of agriculture.

Literature Review

Current production status of GM crops
The global hectarage of genetically modified crops in 2015 was

179.7 million hectares which showed 100-fold increments from 1.7
million hectares in 1996 to 2015 by up to 17 to 18 million farmers.
The US has continued to be the lead country on planting biotech crops
with 70.9% million hectares and having 39% of the global share with
over 90% adoption of the principal crops of maize, soybean and cotton
with 92%, 94% and 94% respectively. The second-largest grower,
Brazil has reached 25% global share for the first time in 2015 with an
area coverage of 44.9 million hectares. Argentina, India and Canada
ranked third, fourth and fifth with 24.5, 11.6 and 11 million hectares of
area coverage respectively. Up to 28 countries per annum grew biotech
crops, in the period 1996 to 2015; Vietnam grew a biotech crop for the
first time in 2015. Developing countries have grown more genetically
modified crops in 2015 with a higher hectarage of 97.1 million
hectares compared with 282.6 million hectares in 2014. Although
there are some significant challenges in Africa, the continent on
several fronts has continued the progress of adopting biotech crops. In
addition to the already GM crops adopting country of South Africa,
South Sudan and Burkina Faso, eight countries Cameron, Egypt,
Ghana, Kenya, Malawi, Nigeria, Swaziland and Uganda conducted
field trail in some principal crops of the region [6,7].

General characteristics of debates over the use of GM crops
A technique by which a gene from one organism is isolated and

copied to other organisms following several stages like a laboratory,
greenhouse, field trial and risk assessment test before release for
human use is called a genetic modification. The modified crops under
laboratory regulation will further go to discussion and policymaking
for use in agriculture. Supporter of this technology have tried to show
the safety of such technology; however, it is a serious issue on the
opponent side [8].

The major debates over GM crops are appearing between activists,
often among themselves and scientists. Farmers and consumers are
often referred to as their voters who would benefit from the results of
such lobbying. Indeed, some people who represent the scientific
community become activists and vice versa. For example, Dr. Fagan, a
molecular biologist, in 1994 took a stand against genetic engineering,
renounced his grants and decided to dedicate his time to anti-GM
activism. In the other direction, Mark Lynas, a former Greenpeace
activist, left green activism and has joined Cornell university to work
alongside the scientists instead. Also, there is a geographical context
Europe and some regions of developing countries are known on
opposing the cultivation of GM crops [9].

GM advocates believe in the possibility of achieving crop
improvement through conventional breeding, but it can be only within
related species and in a lengthy and imprecise process. However, their
counterpart argues and explains the impossibility of bearing
resemblance result to natural breeding through forcibly combines
genes from unrelated species together.

The main arguments over GM crops can be done through the
reference of sustainable development, namely environment, which
also include human health issues, economics and social development.
Both sides use such terms as sustainability, but each of them states
them differently. However, much of the debates on agricultural
biotechnology have focused on the potential risk of human health [10].

Discussion

Genetically modified crops and Economic concern
GM crops have a significant economic concern of which, yield and

level of input cost are the major issues discussed in the economic



"suicide gene" into GM plants. These plants would be viable for only
one growing season and would produce sterile seeds that do not
germinate.

Genetically modified crops and social concern
The most discussed issues about GM crops are social aspects, the



subsequent seasons. Farmers would like to grow different crop
varieties, i.e. landraces. Also, seed exchange among farmers limits the
possibility of co-existence of farming systems involving conventional
and GM crop farming, possibly lowering the economic value for
conventional and organic food producers and causing a decline in crop
genetic purity.

In summary, conventional breeding and genetic engineering are
different but complementary ways of improving crops and either can
be appropriate or inappropriate in particular cases, depending on the
breeding objectives. Although neither improvement strategy is total
without risk, the potential for a poor choice of target gene makes
regulatory oversight important and obligatory during the development
of transgenic crops through genetic engineering.

The latest development of biotechnology, particularly molecular
biology, genetic engineering and transgenic technology has a very
large number of potential applications in food production. Genetic
modification has increased production in some crops. But the
technology has challenges in a few crops. The results of such possible
benefits and challenges of the technology bring a controversial debate
which is usually applied by either extreme proponents or opponents of
the technology. Debates on the technique of modifying crops for
human benefit through introducing genes to plants within related or
unrelated species appear between activists, usually among themselves
and scientists. Genetically modified food crops pose both negative and
positive effects. As an example of benefit, insect-resistant Bt
expressing crops will reduce insect infestation on the modified crops,
but if there are few pests, the farmer will not be going to apply
pesticide so that the new pest may develop.

Conclusion
The important negative impact of biotech crops might have

happened when genes from one modified crop flow to unmodified
crops, the process might create crops with a negative side effect for the
users. However, much of the debates on genetically modified crops are
focused on the touching risk of human health and environmental
effects. The main problem and arguments related to genetically
modified crops on health and environmental safety were raised from
the absence of intellectual freedom for an independent researcher to
test the impact of GM crops after owned by a private company.
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