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Introduction
Over the last few decades, the use of modem tools of
molecular biology has made it possible to discover, isolate,
and introduce several important agricultural traits (useflul
to both farmers and consumers) in cultivated crops. Such
improvements are usually accomplished by the technique
known as genetic engineering. Genetic engineering (GE),
also known as genetic modification (GM), is the process
by which an organism’s genome (the entirety of an organ
ism’s hereditary information) is deliberately modified by
inserting, altering, and/or isolating a specific segment of
DNA that contains a gene or genes of interest, with the aim
of introducing a new trait or suppressing an undesirable
one. Crops obtained by using GE techniques are also
commonly known as Genetically Modified (GM) crops,
or biotech crops. The main advantage of the application of
this technique is that it greatly shortens the time of crop
development and improves the certainty of the outcome,
compared with conventional crop development methods
such as crop breeding.

To date, there are more than 30 commercial GM crops
grown on almost 160 million hectares of land in 29
countries. Moreover; it is expected that by 2015, there
will be more than 120 GM crops (Stein and Rodriguez
Cerezo 2010; James 2008).

Despite the fact that GM crops are widely grown, public
opinion is mixed. While the European Union (EU) is very
critical of GM crops, most of the other countries are either
indifferent or favor GM and related products (products de
rived from GM ingredients) (Stein and Rodriguez-Cerezo
2010). Genetic modification crop reSeai Cii continues to be
important...

1. This isEDIS documentF’E934, a publication of theFoodand Resource EconomiesDepartinent, FloridaCooperative Extension Service, institute ofFood andAiculturai
Sciences,IlniversityofFiorida,Gainesvilie,FL, PublishedJune2ffl 3 PleasevisittheFDlSwehsiteat htp!/edis ts.tr! ti.

2 Edward A. Evans, assistant professor, Food and Resource Economics Department, University of Florida, Tropical Research and Education Center, Homestead, FL, and
Fredy [1. Ralien. economic analysis coordinator II, University of Florida, ‘lopic’sl Research and Education Ccntet Homestead. Fl.

lbe institute of Food and Agricultural Sciences (IFAS) is an Equal Opportunity Institution authorized to provide researcti, educational information and other services only to individuals and
institutions that function with non-discrimination with respect to race, creed, color, religion, age, disability, sex, sexual orientation, marital Status, national origin, political opinions or
affiliations US. Department ofAgricutture, (‘ooperative Extension Service, Ituiversitu of Florida, IFAS, FtoridaA&M lJmersity Cooperative Extension Program, andBoard.sofCounty
(‘ommissioners Cooperating NickT Place. Dean

Credits: ipsriews.net



Classification of GM Research total area under GM crop cultivation (ISAAA 2011).

World Situation
Commercial cultivation of GM crops began in 1996 and
has been expanding ever since. Between 2001 and 201 1,
the global GM crop area increased at an annual rate of
20.41 percent, from 52.6 million hectares (MH) to 160
million hectares, representing about 8.65 percent of the
total global crop area of 1 .84 billion hectares that year
(FAOSTAT 2013). In 2011, about 29 countries cultivated
hiotech crops, with the United States being the leading
world producer of GM crops, with the cultivation of 69
MFI, or about 43.1 percent of the global GM production
area, followed by Brazil (30.3 MFI, 18.93%); Argentina
(23.7 MFI, 14.81%); India (10.6 MH, 6.62%); and Canada
(10.4 MH, 6.50%) (ISAAA 2011). ‘lbgethei these five
countries account for 90 percent of the total area under
GM cultivation (Figure 1).

Figure 1. GM crops: Global area, by country, 201 I 1%). Source: ISAAA
(2011).

In terms of area cultivated, the main GM crops are
soybean, maize, cotton, and canola, respectively.
Historically, soybean has been the dominant hiotech crop
cultivated; its harvested area has growi at an annual rate
of 12.6 percent, from 33.3 MFI in 2001 to 75.4 MH in
2011. Biotech maize follows in importance, growing at an
annual rate of 42 percent, from 9.8 MH in 2001 to 51 MI!
in 2011. Next is biotech cotton, growing at an annual rate
of 26.3 percent, from 6.8 MH in 2001 to 24.7 MH in 2011.
Finally, GM canola has expanded at an annual rate of 20.4
percent, from 2.7 MFI in 2001 to 8.2 MH in 2011 (Figure
2). Other important GM crops include sugar beet, alfalfa,
papaya, squash. poplar. tomato, sweet peppei and potato,
which together account for about 0.7 MH (1%) of the
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Figure 2. GM crops: Global area, by crop. 2001—2011 (million hectares [MIII.
Source: ISAAA (various years).

When considered from an adoption rate perspective,
biotech cotton is the global leading crop, followed by
soybean, maize, and canola. As illustrated in Figure 3, in
2011, biotech cotton (24.7 MH) accounted for 82 percent of
the global area of harvested cotton, followed by biotech
maize (32%), biotech canola (26%), and biotech soybean
(25%), respectively (ISAAA 2011).
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Figure 3.
ISAAA (201 I).

Notwithstanding, biotech-derived food is considered a
controversial issue, prompting government agencies of
some developed countries, including some olthe EU state
members, Japan, Australia, Brazil, Russia, and China, to
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GM crops: Global adoption ratae, by crop, 2011 (%),. Source:
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implement legislation mandating the labeling f GM food
products (Justlabelit.org 2012).

US Situation
BriefOverview of US GM Food Production,
Trade, and Regulatory Framework
Before discussing consumer attitudes toward biotech
products, it is important to provide a general overview
about the current US GM ibod production, trade, and
regulatory framework for hiotech products. The United
States is the largest world producer of GM crops. In 2011,
the United States accounted for about 43.1 percent of the
global biotech crop cultivated area (69 MH), Biotech crops
grown in the United States include corn, soybean, cotton,
canola, sugar beet, alfalfa, papaya, and squash (ISAAA
2011).

A 2006 study (Heslop 2006) found that that about 60—70
percent of processed foods sold by supermarkets in North
America contain some ingredients derived from GM
crops, primarily corn, soy, and canola. This percentage is
likely to be much higher in the United States because of
the higher adoption rate of biotech varieties of corn and
soybean grown there. For crop year 2012, it was reported
that about 88 percent of all the corn and 93 percent of all
the soybeans grown in the United States came from
biotech varieties. (USDAJERS 2012).

Many US consumers are unaware of the GM ingredient
content in processed foods because federal regulations
do not require disclosure of this information....

US Consumer Attitudes toward Biotech
Food
An insight into US consumer attitude toward GM food
commodities can be gleaned from a survey conducted by
Hallman et al. (2003). Among other things, the authors
found that most Americans were not fully aware of GM
foods ... [and} almost 50 percent were unaware that food
products made with GM-derived ingredients are currently
on supermarket shelves.

Conclusions
With more than 30 commercial GM crops grown on

almost 160 million hectares in 29 countries and the
expectation that there will be around 120 GM crops by

2015, it is clear that agro-biotechnology is growing.
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