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Genetically modified organisms (GMOs) have become increasingly prevalent in our 
global market, specifically in the United States, since they were first introduced in the 
1990s. While genetic modification (GM) technology has the potential to increase shelf 
life, add nutritional value, and improve yield, it may also have negative effects on our 
environment or health. The key arguments amongst GMO debates include environmen-
tal protection and sustainability, as well as legislation and consumer understanding. 
While the US is an avid supporter of genetic engineering and is home to more genetically 
modified crops than anywhere else in the world, the European Union (EU) falls on the 
other end of the spectrum. This educational essay examines the different ways these two 
regions have been impacted as a result of their varying agriculture systems. 

Introduction

In a world where consumers are faced with a multitude of 
labels on nearly every product on supermarket shelves, it is 
difficult to differentiate between organic and genetically mod-
ified foods. GMO stands for Genetically Modified Organisms, 
which, for the purpose of this paper, are defined as organisms 
that have been genetically altered in a lab as a result of man-
made biotechnology, or in a way that does not occur natural-
ly. Organic labels in the United States are applied to foods 
containing a minimum of 95% organic ingredients that were 
grown on uncontaminated soil free of prohibited substances 
for at least three years before being harvested.[17] This brings 
us to the question of GMO policy and how biotechnology has 
been regulated and labeled. The US tends to be more lenient 

when it comes to the integration of genetic modification. This 
is supported by the amount of land dedicated to modified crops. 
The US reserves 71.5 million hectares for GM products; Brazil 
comes in second holding 52.3 million hectares, for compari-
son.[14] To promote agricultural efficiency, these modified crops 
have also been engineered to resist certain herbicides such as 
glyphosate. This allows farmers to spray chemicals on all of 
their crops and only kill the unwanted vegetation.[9] Early find-
ings showed glyphosate would have an insignificant impact on 
the environment, as well as, low toxicity for those handling it 
or consuming products it was used on. These claims, however, 
have been contradicted by more recent scientific findings.[5]

Stark contrasts can be observed between the US and 
countries within the European Union (EU) regarding the in-
tegration of new biotechnology and GM variants into each na-
tion’s agriculture system.[7] Spain, Romania, Slovakia, Portugal, 
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the Czech Republic, and 17 other member nations have opted 
out of GMO cultivation.[6] Furthermore, labeling and public 
perception are additional areas with notable differences be-
tween the US and EU. The US had incorporated GM ingredi-
ents into over 70% of items in supermarkets by 2015 but did 
not mandate the labeling of genetically altered products until 
July of 2016,[3] in contrast to the EU which has required man-
datory GMO labeling for all products with > 1% engineered 
content since 1997.[4]

GMO Policy

The Flavr Savr tomato was the first GM crop introduced to 
American consumers in 1994. Although it was discontinued 
from production in 1997, further developments in biotechnol-
ogy ensued.[20] In 1996, herbicide-resistant (Roundup Ready) 
crops began circulating in American agricultural fields.‌[20] They 
were designed to tolerate the chemical glyphosate (Round-
up)‌[20] and developed by the same company, Monsanto—the 
largest biotechnology seed company in 2011.[15] In Missouri 
alone, Monsanto had over 400 pending Roundup cases, in ad-
dition to 70 in California,[10] and continues to dominate over 
farmers nationwide. Two specific cases worth highlighting are 
Bowman v. Monsanto (2013), a supreme court case involving the 
corporation’s Roundup Ready Soybean patent, and Monsanto 
v. Geertson Seed Farms (2010) which dealt with the environ-
mental safety risks posed by genetic engineering.[15] Both cases 
made references to the Clean Air Act, Clean Water Act, and 
Endangered Species Act. Air, water, and wildlife ecology each 
may be impacted by the high levels of herbicide use and oth-
er risks associated with GMO agriculture, yet they were only 
mentioned very few times.[15] The specifics of these cases went 
beyond the environmental scope, and into regards such as seed 
patents and planting methods, so it could be argued that is 
the reason they did not seem to have much of an influence. 
However, Monsanto has sued 146 American farmers and won 
all 11 cases that reached trial since 1997[15] which attests to the 
corporations’ large scope of influence and ability to maintain 
control within the agriculture industry.

In the US, little to no federal legislation that exists is spe-
cifically linked to GMOs, thus leaving genetically modified and 
conventional crops to follow the same guidelines. These guide-
lines focus more on the actual product than the production 
process and they are often outdated. For example, a policy cre-
ated in 1992 has had a long-lasting impact on modern Amer-
ican legislation.[21] The aforementioned policy deemed GM 
products as “Generally Recognized as Safe,” thus excluding 
them from needing pre-market approval.[21] It has been chal-
lenging to create a standard for the regulation of GM products, 
not only in policy. Similar difficulties can be observed with 
the labeling of modifying content and how they are marketed. 
This is, in part, due to commercial speech falling under the 

US’s first amendment which prohibits the government from 
intervening with an establishment or individual’s right to free 
speech. Unless it was proven that tangible harm occurred as a 
result of their language, there are minimal legal measures that 
can be taken.

The EU has been far less influenced by biotechnology 
companies. The nations within the EU have remained wary 
of GMOs. Only a handful of crops are made from genetical-
ly altered seeds, compared to the US where 75% of soybeans 
and 33% of corn originate from GM crops.[13] Biotechnology 
has gained popularity since the 1970s, but it was not until the 
1980s that proposals for releasing GM crops began to surface 
and effect policy. Scientific uncertainty regarding the impact 
of GMOs on human and environmental health began to arise 
in the 1990s.[13] The European Commission was more restric-
tive with integrating GM crops. For example, a GM maize crop 
created by Monsanto, NK603, was only approved for animal 
feed or industrial purposes when it was first allowed to be pur-
chased and sold in 2004.[11] Noticeable differences can be seen 
when looking at the ways in which GMO production and use 
is regulated globally.

Effect of GMOs on the Environment

This section will explore the impact of GMOs on various envi-
ronmental areas in the United States and the European Union. 
Beginning with the US, it is feared by many American con-
sumers that GM plants could potentially carry unintended eco-
logical consequences. Some changes in plant characteristics 
have resulted in the reduction of fungal toxins produced, made 
products last longer on supermarket shelves, and “encour-
age soil conservation and increased crop yields.”[8] Glyphosate 
works by penetrating the plant tissue to alter plant metabolism 
after it is transported, eventually terminating the life of the 
plant.[5] Due to the chemical’s penetrative abilities, glyphosate 
residue can be found in trace amounts in animal feed, human 
blood and urine, food, air, and water.[5] In the beginning, it was 
also anticipated that these developments may reduce the need 
for herbicide use. The opposite effect occurred. These plants 
built a tolerance toward glyphosate and required additional 
products to eliminate them. The amount of herbicides used 
has increased significantly in recent years.

Glyphosate has been used in escalating amounts in the 
US since the introduction of GM crops. They have had to pur-
chase and use increasing amounts of herbicides to eradicate 
weeds that developed resistant qualities. The chart below fo-
cuses on more recent years, showing a more detailed view of 
glyphosate use. In 2017 specifically, there were approximately 
275 million pounds of agricultural herbicides used.

This 275 million pounds is comparable to the sales vol-
ume of herbicides in the EU in 2017.

Out of EU nations, France purchased the highest amount 
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of agricultural herbicides, approximately 140 million pounds 
or 63.5 million kilograms worth. Countries in this region pur-
chased less of these materials than the US. Administering sub-
stances like glyphosate has the potential to negatively impact 
local ecosystems or threaten overall environmental health. 
While weeds are an annoyance to many farmers, they do play 
a role in “modifying soil characteristics as well as providing 
habitats for beneficial farmland organisms, ultimately creating 
food webs.”[2] In addition to the destruction of natural ecosys-
tems, the number of Monarch butterflies in the US has sig-

nificantly declined as a result of crop cultivation.[2] The surging 
amounts of Roundup used by farmers contributed to the de-
cline of bird populations globally.[2]

Organic farming is the main source of agriculture in the 
European Union. It has been found that organic farming has 
more environmental benefits than conventional farming by as-
sisting with habitat and biodiversity, floral and faunal diversity, 
and the conservation of the landscape.[16] The benefits of or-
ganic agriculture can also be observed in the EU’s soil fertility 
and air quality as it produces 40–60% less CO₂ emissions, and 

Figure 1. Graph created using data from: USGS. (n.d.). Estimat-
ed Annual Agricultural Pesticide Use. National Water-Quality 
Assessment (NAWQA) Project. Retrieved November 23, 2021, 
from https://water.usgs.gov/nawqa/pnsp/usage/maps/show​
_map.php?year=2019&map=GLYPHOSATE&hilo=L. 

Figure 2. Graph created using data from: USGS. (n.d.). 2017 
Pesticide Use Maps. Pesticide National Synthesis Project. 
https://water.usgs.gov/nawqa/pnsp/usage/maps/show_map​
.php?year=2017&map=GLYPHOSATE&hilo=L 

Figure 3. Graph created using data from: Antier, C., Andersson, R., Auskalnienė, O., Barić, 
K., Baret, P., Besenhofer, G., Calha, I., Carrola Dos Santos, S., De Cauwer, B., Chachalis, 
D., Dorner, Z., Follak, S., Forristal, D., Gaskov, S., Gonzalez Andujar, J. L., Hull, R., Jalli, H., 
Kierzek, R., & al. (2020). A survey on the uses of glyphosate in European countries. INRAE. 
https://doi.org/10.15454/A30K-D531 
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fewer N₂O and NH₃ emissions on a per-hectare basis.[16] How-
ever, there is not sufficient research to conclude differences 
between the farming systems based on CH₄ emissions. Also 
in contrast to the United States, the European Union has re-
quired the disclosure of genetic modifications since 1998.[8]

Labeling and Public Perception

This section will explore the public perception and labeling of 
GMOs in the United States and around the globe, as well as 
their impact on the health of humans and their habitats. The 
five regions that participate in regulating GMOs—Mexico, the 
USA, Canada, EU, and Japan—have their own systems and 
standards for doing so. As we have discussed previously, con-
sumer support lies in favor of the labeling of GM materials, 
and although there are systems and standards for this in the 
US, it is done so in a way that still leaves consumers out of the 
loop. American consumers lack an understanding of GMOs, 
therefore making it difficult for them to know what they need. 
The different types of labeling can vary between “private or 
public good depending on the type of good involved.”[12] Public 
good labeling is built upon the notion that the industry is “un-
able or unwilling” to identify GMOs in their products, whereas 
private labeling was formed based on companies wanting to 
identify GM ingredients.[12] The first is mandatory, while the 
second is a voluntary option.

The genetic engineering (GE) industry and corporations 
within tend to prefer the method of voluntary labeling. It is 
feared American consumers may deem GMOs undesirable 
and refuse to purchase labeled goods. If this fear is substan-
tiated, requiring mandatory labeling could have severe ramifi-
cations. Approximately 30,000 processed foods and livestock 
feed contain modified ingredients.[12] Costs would rise with 
mandatory labeling laws which is another reason why they 
have not received much industry support. It is speculated that 
if labeling requirements were left in the hands of corporations, 
no labeling would be done. This is reflective of the consumers’ 
understanding. In 2014, it was reported that 54% of American 
consumers knew little to nothing about GMOs, 25% had never 
even heard of them, and at least 43% understood they were sold 
in supermarkets.[20] The level of familiarity regarding genetic 
modification varies from region to region. In a 2012 study, it 
was found that Italian consumers were more concerned about 
a product’s genetically altered content than their American 
counterparts. Respondents from Italy ranked “GMO-free” as 
the 5th most important attribute whereas Americans rated it 
17th most important. Another study in 2014 revealed 64.1% 
of Polish respondents did not trust reports in the media about 
GMOs and 57.4% doubted the validity of GMO health effects. 
Despite 81.4% of these respondents reporting they knew very 
little about genetic modifications, nearly 60% still viewed them 
negatively.[20] The varying opinions throughout our global soci-

ety indicate a need to further educate the public on the risks 
and benefits associated with new developments in the field of 
GE. Consumers have a right to be informed. Increased public 
visibility on the part of GE companies and governing entities 
would limit both ignorance and feelings of fear when consum-
ers are faced with purchase decisions.

Conclusion

Biotechnology is a field that has undergone an immense trans-
formation over the past few decades since the first Flavr Savr 
tomato was released. The United States is one of the most pro-
GMO countries in the entire world. This has resulted in sig-
nificant levels of glyphosate use to keep up with developments 
in herbicide-resistant crops. Attitudes towards GMOs vary by 
nation; countries in the EU are generally warier towards GM 
technology and that’s reflected in both their policies for GMOs 
and self-reports completed by their general public. Consumer 
ignorance is what allows companies to get away with vague 
labeling and continue practicing voluntary labeling procedures 
rather than engaging in the mandatory labeling of every GM 
product. In Europe, where the public attitude towards GMOs 
is far more distrustful, harsher policies, fewer herbicides, and 
many environmental benefits can be observed. Consumer 
knowledge and familiarity with GMOs in the US is relatively 
low. This correlates with the leniency in the country’s GMO 
policies. It may be best for environmental preservation if farm-
ers and leading GE companies moved away from modified 
crops and products. The full scope of potential ecological ef-
fects is still not yet understood, but the use of Roundup has 
already contributed to some environmental changes. Gener-
al attitudes and policies about GMOs differ by country. The 
global community could each benefit by knowing a little more 
about genetic modifications.
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