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This is the executive summary of a full-length
publication by the same title. The full-length version
of Who Benefits from GM Crops? can be obtained
by contacting Friends of the Earth International,
info@foei.org.




introduction

Genetic engineering is a radical new
technology used by scientists to
manipulate the DNA of living organisms.
The genetic engineering or modification
of plants began in laboratories in the
1980s with grand promises of feeding
the world and abolishing malnutrition.
In this report, we undertake a critical
analysis to sort out the reality from the
myths surrounding genetically modified
(GM) crops, focusing on the decade of
their introduction into the food and feed
supply, from 1996 to the present.







the united states: few traits
and few crops commercialized

A very limited range of GM crops has been grown in the United
States, even though the US Department of Agriculture (USDA)
had approved 71 distinct biotech ‘events’ for commercial use as of
December 2006. These 71 varieties are combinations of 14
different crops and 10 different traits or trait combinations (see
table 1). Despite this seeming diversity, only four crops - maize,
cotton, soy and canola - with only two traits - herbicide tolerance
and insect resistance - have been grown to any significant extent.

TABLE 1 GM CROPS APPROVED FOR COMMERCIAL PRODUCTION (+ BOXES) VERSUS
THOSE ACTUALLY GROWN FOR COMMERCIAL USE (SHADED + BOXES)

CROP HT IR  HT/IR STERILE HT / STERILE VR IR/ VR DELAYED ALTERED LOW
POLLEN POLLEN RIPENING  COMPOSITION NICOTINE

ALFALFA +
BEET +
cANOLA
+

CHICORY
CORN

This table portrays the universe of genetically engineered (GE) crops that have been deregulated (i.e. approved for commercial cultivation and sale) by the US
Department of Agriculture as of November 17, 2006, and the subset of these approved GE crops that are actually being grown to any significant extent for commercial
use in food products. GE crops are broken down by trait or trait combination (see Legend below). Tinted boxes represent the GE crop types that comprise virtually 100%
of those that are commercially grown and in the food supply. An empty box signifies that there are no approved versions of the pertinent crop-trait combination.

Legend: HT = herbicide-tolerant; IR = insect-resistant; VR = virus-resistant; HT/IR, HT/Sterile pollen & IR/VR = ‘stacked’ crops with both of the indicated traits.
Sterile pollen corn is used for breeding purposes. Altered composition indicates altered oil composition (soybeans and canola) or altered protein composition
(corn). Note that “+” boxes in some cases represent several GE crop ‘events’- or differing versions of the same basic crop-trait combination - approved in the
pertinent category. Based on USDA data, current as of December 5, 2006, from www.aphis.usda.gov/brs/not_reg.htmi.
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Some deregulated crops have been a complete failure. For
example, since GM papaya was first introduced in Hawaii in
1998 to protect against the ringspot virus, the Hawaiian papaya
industry has been in a tailspin. Production, papaya prices, the
number of papaya farmers, and acreage under production have
all dropped sharply, largely due to the rejection of the crop by
Japan and other major export markets. Hawaii is the only place
in the world where GM papaya is grown (on just a few hundred
hectares), and other major producers such as Mexico and Brazil
have thrived by shunning GM papaya and increasing production
of conventional and organic papaya.

The number of permits granted for field trials of GM crops in the
US climbed steadily from 1987 to 2002, but has since leveled off.

2.1 monsanto at the helm of a concentrated seed sector

The US seed industry is becoming increasingly concentrated. In
1997, three companies - Monsanto, Pioneer and Novartis
[footnote 1: Pioneer has since been acquired by chemical giant
DuPont, and Novartis's agricultural operations have since been
acquired by Syngenta] - accounted for nearly 70% of US corn seed
sales. In 2005, Monsanto became the world’s largest seed
company through its acquisition of vegetable seed giant Seminis.
Monsanto is now attempting to gain further control of the seed
sector in some strategic crops like cotton. In the United States,
over 80% of cottonseed is sold by just three companies: Delta and
Pine Land, followed by Bayer CropScience and Stoneville.
Monsanto acquired Stoneville in 2005, and is in the process of
acquiring Delta and Pine Land. If this merger goes through,
Monsanto could control over 60% of the US cottonseed market.

Monsanto, based in St. Louis, Missouri, has also spearheaded
the development of the new technologies that have led to the
widespread commercialization of four GM crops in North
America. Some 90% of all commercialized GM varieties in the
world have Monsanto traits.

The increasing power of a few biotech corporations and
agribusinesses is affecting farmers, who are being harassed and
sued by companies like Monsanto for doing what they have
been doing for centuries: saving seeds. Farmers’ choices are also

@
b}
2
8
2
=
b}
2
S
2
o
[}

being narrowed, and US farmers have reported that it has
become difficult if not impossible to find high-quality,
conventional varieties of corn, soy, and cottonseed. The
American Antitrust Institute believes that “the merger -
between Monsanto and Delta Pine - could also reduce choices
available to cotton farmers by hastening the elimination of
conventional (non-genetically modified) cottonseed”.

2.2 gm crops: neither higher yields nor reduced pesticide use

The measurement of the benefits of GM crops to farmers is a
complex issue that is influenced by many factors, including the
crop, prices, the size of the farm, the degree of insect infestation,
and the weather. Non-economic factors must also be considered.
The biotech industry claims that GM crops in the US have
provided “significant yield increases, significant savings for
growers and significant reductions in pesticide use”. But do these
claims accurately reflect the reality in the field?

A compelling number of studies by independent scientists
demonstrate that GM crop yields are lower than, or at best
equivalent to, yields from non-GM varieties. Reduced yields have
in particular been found with RR soy. The fact that GM crop yields
are not greater than those of conventional crops is even
recognized in an April 2006 USDA report stating that “currently
available GM crops do not increase the yield potential of a hybrid
variety. [...] In fact, yield may even decrease if the varieties used to
carry the herbicide-tolerant or insect-resistant genes are not the
highest yielding cultivars.”

The most comprehensive independent study of US government
statistics shows that the three major GM crops have led to a 122
million pound increase in pesticide use since 1996, with the huge
increase in herbicides applied to herbicide-tolerant soy, cotton
and corn offset slightly by a small decrease in insecticides applied
to insect-resistant corn and cotton. Until the widespread
adoption of RR crops, there were just two confirmed cases of
glyphosate-resistant weeds. But by 2005, many different weeds
had become resistant in the United States.
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south america: soybeans

TABLE 2 SOYBEAN PRODUCTION
AND EXPORTS 2005/06
(IN THOUSAND METRIC TONNES)

TOP PRODUCERS PRODUCTION EXPORTS % OF EXPORTS
83,368 33,443 > 40%

55,000 39,850 >70%
3. Argentina® 40,500 37,575 >95%

4. China 16,350 -
5.India 6,300 -
6. Para 4,000 600 %

* Includes soybean, soy meal and soy oil in the export products.
Source: Based on USDA figures, 2006g.




TABLE 3 AREA, YIELD AND PRODUCTION OF SOY IN BRAZIL, 2000- 2006

2000/01 2001/02 2002/03 2003/04 2004/05 2005/06
PRELIMINARY FORECAST

13,969.8 21,375.8 23,3011

41,916.9 52,0175 . 51,452.0 53,426,0

Source: CONAB, 2006a.







executive summary

four cotton around the world

4.1 china: gm cotton attacked by pests

China is the largest cotton producer in the world, with over 5
million hectares planted in 2005/06. It also has the largest
number of cotton farmers in the world, an estimated 14 million.
Beginning in 1997, Bt cotton was adopted very rapidly, and
several studies initially reported benefits in terms of net returns
for farmers, pesticide reduction, and better yields.

However, according to a recent study by Cornell University, the
trends that signalled a win-win situation for Chinese farmers
seem to be reversing. The study, focusing on hundreds of
farmers in five Chinese provinces, showed that in 2004 the net
revenue of Bt farmers was significantly lower than that of non-
Bt farmers. The reasons are reportedly linked to the emergence
of secondary pests such as mirids, and the need for Bt cotton
farmers to spray 15-20 times more pesticide than was
previously needed to kill these pests. A previous study based on
data collected in 2002 also found high levels of pesticide use
despite the adoption of Bt cotton .

The appearance of secondary pests should not be a surprise,
since the use of Bt technology indirectly creates a safer
environment for the growth of non-bollworm pests.
Entomologists have suggested that it takes 5-10 years for such
a secondary pest population to grow to a level that poses a
significant economic threat. The authors of the Cornell study
recognize that if secondary pests are not adequately taken into
consideration, new technologies like Bt cotton could “only serve
to exacerbate problems associated with poverty and scarcity”.

| foei

The solution proposed by some authors to this problem is to
invest in education for farmers so that they set aside refuges of
conventional cotton amidst their Bt cotton to reduce the threat
of secondary pests. However, experience in the US suggests that
even with education, many farmers will not take the time and
trouble to plant refuges of conventional plants. In addition,
refuges are difficult to implement effectively on small farms like
those that predominate in China.

The Cornell University assessment also contrasts sharply with
data presented by ISAAA in 2005, which made a general claim
that 6.4 million farmers benefited from Bt cotton. This was in
fact 600,000 farmers fewer than the 7 million that ISAAA had
claimed the previous year in its 2004 report.

4.2 india: aggressive marketing of bt cotton amidst
poverty and debt

Cotton is an important commercial crop for India, with over 9
million hectares of land currently under cultivation. However, the
country is undergoing an agrarian crisis, which is particularly acute
in the cotton growing regions of Andhra Pradesh, Karnataka and
Maharashtra where “a spate of suicide deaths among farmers” has
resulted. Over the past years, small-scale Indian farmers have faced
hard times due to rising input prices combined with falling output
prices, exacerbated by frequent crop failure due to unfavourable
weather. The Indian Ministry of Agriculture recognizes that the
result is a situation in which the majority of small farmers “seem to
be badly trapped in poverty and indebtedness”.

Bt cotton was introduced amidst controversy and a
contamination episode at the end of 2001, catalyzing its approval
a few months later in 2002. The following years saw an aggressive
Bt cotton marketing campaign that played out in parallel to high
prices, agronomic failure, inadequate financial returns for
farmers, and constant protests. In May 2005, India’s Genetic
Engineering Approval Committee refused to renew Monsanto’s
licenses to sell the first three GM cottonseed varieties authorized
for Indian commercialization in Andhra Pradesh. An Indian
government study, reported in a prominent biotechnology
journal in 2005, found substantial late-season pest damage to Bt
cotton grown in India due to a decline in the levels of the cotton’s
built-in insecticide; the result was low yields.



AUSTRALIAN COTTON PRODUCTION
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TABLE 5

area planted in hectares

Source: Cotton South Africa.

TABLE 6 NUMBER OF SMALL-SCALE COTTON
FARMERS IN KWAZULU-NATAL

2001/02 2002/03 2003/04 2004/05

32 1594

Source: Cotton South Africa, 2006b.

AREA PLANTED WITH COTTON IN SOUTH AFRICA

1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 200

90,418 89,939 98,619 56,692 38,688 4 35,719 21,763




TABLE 7 GM COTTON AREA IN ARGENTINA, 1995-2006

1995/96 1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 2/03 2003/04 2004/05

Area planted in he 1,133,500 750,930

Source: SAGPYA and USDA, 2005!.




TABLE 8 AREA CULTIVATED IN MEXICO WITH COTTON, 1996-2004

1996 1997 1998 1999 2000 2001

area planted in 1 89939 98619 50,768 5

Source: Servicio de Informacion Estadistica Agroalimentaria y Pesquera SIAP/SAGARPA and US

TABLE 9

2001/02

Area cultivated (hectares)

2003 2004 2006
ESTIMATE

COTTON PRODUCTION
IN COLOMBIA, 2005-2007

2005 2007
ESTIMATED

353 598

Source: Republica de Colombia, 2006.







europe:
a closed door to gm crops

In Europe, the publicis solidly against eating GM food, and there
is a remarkably large political movement opposing its
cultivation. Although there have been marginal increases in the
areas of transgenic crops grown in Europe, the long-term
prospects for Monsanto’s GM seeds look bleak. A lack of
markets, national bans, and evidence of environmental damage
ensure that one of the world’s biggest markets will remain a
disaster zone for the biotech industry.
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new crops and the
contamination paradigm

Despite the fact that very few GM crops have succeeded
commercially, the biotech industry and some institutions have
been experimenting with other crops including wheat, rice,
potatoes, cassava and sorghum.







seven conclusions: gm crops fail to deliver benefits

Experiences after more than a decade of commercial planting
of GM crops lead to the following conclusions:

The GM crops commercialized on a large scale in a few countries
in the world since 1996 have not addressed the main agricultural
problems and challenges facing farmers in most countries of the
world, and have not proven to be superior to conventional crops.
Despite Paraguay and Brazil's massive adoption of GM soy,
farmers in those countries are still in deep crisis, and production
has gone down in the last two years due to low prices and
increased costs for inputs, such as transgenic seeds. GM cotton
farmers in South Africa, Colombia, Argentina, Mexico, and
Australia have been severely affected by low prices and weather
conditions like drought. GM cotton has not contributed
meaningfully to their livelihoods, and the crisis of the cotton
sectors in those countries has continued despite the
introduction of GM cotton. Bt cotton does not address the key
challenges facing Indian cotton farmers, including drought, the
rising costs of inputs, falling cotton prices, and mounting debt.
Consequently, a large number of small-scale cotton farmers in
the country are trapped in poverty and indebtedness. In short,
GM crops have contributed little if anything towards addressing
the major challenges faced by farmers in most countries.

GM crops have been released quickly and widely without an
adequate evaluation and understanding of their performance or
of their health, environmental and socioeconomic impacts. The
discovery of GM rice in the food chain in the US, Europe, Africa
and Asia, stemming from experimental trials in the US that
were supposed to have ended in 2001, shows the inability or
unwillingness of the industry to control its products. The
increased susceptibility of GM soy to drought went unheeded in
Brazil and Paraguay, where farmers suffered greatly from the
huge losses in their GM soy harvests due to recent droughts.
The rapid introduction of GM cotton has caused severe
problems with herbicide-resistant weeds (United States), poor
performance (India and Indonesia), and secondary pests not
killed by Bt cotton (China). For instance, the introduction of
inferior Bt cotton varieties in India’s Andhra Pradesh, ultimately
banned due to poor performance, illustrates the hazards of the
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premature, profit-driven adoption of poorly-tested GM crops.
The belated fix’ that is only now being suggested to remedy Bt
cotton’s recent failures in China - the planting of refuges to
stave off future insect attacks - vividly demonstrates the lack of
foresight in those promoting transgenic technologies.

Small-scale farmers and consumers have not benefited from the
introduction of GM crops. GM crops have not improved the
livelihoods of small farmers in a sustainable manner. On the
contrary, data from across the world demonstrates that GM
crops have often performed worse than conventional varieties
in countries including India, Indonesia, Brazil and Paraguay. In
recent years, small farmers in China have earned more planting
conventional cotton than the Bt variety. In India and Indonesia,
many small farmers have suffered from the agronomic failure of
Bt cotton. In South America, GM crops have contributed to the
further concentration of land and the displacement of small-
scale farmers. No GM product commercialized today offers any
benefits to the consumer in terms of quality or price. GM feed
does not even offer an advantage to the feed industry.

GM crops commercialized today have on the whole increased
rather than decreased pesticide use, and do not yield more than
conventional varieties. The environment has not benefited, and
GM crops will become increasingly unsustainable over the
medium to long term. Data from the United States, Australia
and Brazil indicates that GM crops do not yield more than
comparable conventional varieties. Even the USDA has
recognized this fact. Comprehensive and independent analysis
from the US, and indications from countries such as South
Africa and Brazil, indicate that GM crops do not reduce pesticide
use, and may even lead to increased chemical use for some GM
varieties. With the appearance of pest and weed resistance, the
unsustainability of the GM crop model will increase in the
medium to long term. Further soybean expansion in South
America will increase deforestation in critical areas such as the
Amazon, leading to the displacement of poor rural families and
a reduction in food security as crops for domestic consumption
are replaced by export-oriented soybean monocultures.

foei |
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seven conclusions: gm crops fail to deliver benefits

To date, GM crops have done nothing to alleviate hunger or
poverty. The great majority of GM crops cultivated today are
used as high-priced animal feed to supply rich nations with
meat. More than four out of every five hectares of GM crops are
engineered to withstand the application of proprietary
herbicides sold by the same company that markets the GM seed,
and have little if any relevance to farmers in developing
countries who often cannot afford to buy these chemicals. The
experience with Bt cotton in South Africa, the most widely-
touted example of a small-scale farmer success story; the
ongoing fights in India over pricing and the agronomic failures
of Bt cotton; the recent reports documenting the losses suffered
by Bt cotton farmers in China; the inability of Bt cotton to
address the main problems of small-scale cotton farmers in
India; all of these cases strongly suggest that GM crops are not
an effective tool for addressing hunger and poverty. Yet despite
these failures, charitable groups like the Gates Foundation are
funding transgenic plant research that is very unlikely to yield
any significant benefits to the world’s small farmers.

Monsanto has been the main beneficiary of the
commercialization of GM crops in the United States. Through
constantly acquiring new seed companies, Monsanto has
gained enormous control over the world seed business, creating
a platform for the widespread introduction of its GM traits into
exorbitantly priced seed. Further ‘monopolistic’ consolidation of
that trend in the US will further reduce choice for farmers and
consumers, and will likely lead to the disappearance of
conventional - non genetically-modified - varieties of seed for
key crops like cotton, soybeans and maize. Monsanto’s strategy
is to “increase penetration” of its GM crops in the key strategic
markets: GM soybeans in Brazil, GM cotton in India and Africa,
and GM corn in the United States and Europe. However, the
soybean crisis in Brazil, the current controversy over GM crops in
India, and continued market opposition to GM food in Europe
have all forced the company to lower its expectations.

| foei

Large-scale farmers in the US and Argentina have benefited from
a ‘convenience effect’, particularly in soybean production.
However, it is questionable whether this ‘convenience effect’
means greater net economic returns compared to those derived
from conventional soybean production. Large-scale farmers in
the US and Argentina, who represent a small minority of the
world’s farmers, are the main beneficiaries of GM crops due to a
‘convenience effect’ that includes reductions in farm labor and
increased flexibility in the timing of herbicide applications.
However, increased weed and pest resistance to these GM crops
is already eroding this ‘convenience effect’ and is making future
problems with resistance a serious problem. Additionally, these
small convenience benefits do not apply to large-scale growers
of cotton in Australia or soybean farmers in Brazil and Paraguay,
due to the crises in their respective sectors. Finally, small
farmers are neither willing nor able to grow the herbicide-
tolerant crops that offer convenience benefits to larger growers.

There are a lack of comprehensive studies on the performance of
GM crops in every country that has commercialized them, and
this consequently calls into question their claimed benefits. No
country in the world has produced a comprehensive study of
the real impact of GM crops at the farm level. There is no
adequate analysis of pesticide use, yields, weed/pest resistance,
or effects upon smaller growers over the short, medium or long
term that includes a comparison with existing conventional
varieties and other agricultural methods such agroecology or
organic food production. Incredibly, industry-funded
organizations like ISAAA have been accepted as the official
source for evaluations of the performance of GM crops, though
they often employ dubious data and flawed methodologies.
Furthermore, ISAAA and other industry-funded organizations
virtually never confront or even acknowledge problems with
GM technology, thus making their conclusions biased.

The world needs sustainable agricultural approaches, and it is
high time that the governments and agricultural specialists
devote their energies to developing agricultural techniques and
policies that can provide people with healthy food and sustain
the world’s small farmers.
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