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1. The claim:
The short summary of the press release of the Union of Concerned Scientists (UCS):
“Failure to Yield is the first report to closely evaluate the overall effect genetic engineering has had on crop yields in relation to
other agricultural technologies. It reviewed two dozen academic studies of corn and soybeans, the two primary genetically
engineered food and feed crops grown in the United States. Based on those studies, the UCS report concluded that genetically
engineering herbicide-tolerant soybeans and herbicide-tolerant corn has not increased yields. Insect-resistant corn, meanwhile,
has improved yields only marginally. The increase in yields for both crops over the last 13 years, the report found, was largely
due to traditional breeding or improvements in agricultural practices.” (Gurian-Sherman, 2009)
Gurian-Sherman, D. (2009)
Failure to Yield, Evaluating the Performance of Genetically Engineered Crops, Union ot Concerned Scientists pp (Report)
www.ucsusa.org AND http://www.botanischergarten.ch/GM-General/Gurian-Sherman-failure-to-yield-2009.pdf AND
Press conference: http://www.ucsusa.org/food_and_agriculture/science_and_impacts/science/failure-to-yield.html

In a critical account, Nature Biotechnology produced a feature on this report:
Sheridan, C. (2009)
Report claims no yield advantage for Bt crops. Nat Biotech, 27, 7, pp 588-589
http://dx.doi.org/10.1038/nbt0709-588
Excerpt from the experts comments:
Not all public-sector crop scientists contacted by Nature Biotechnology responded to interview requests, but those who did
were uniformly critical of the report. “What I object to most about the spin is you’ve got a false antithesis set up—genetically
engineered traits versus breeding. We need both/and, not either/or,” says Jonathan Jones, head of the Sainsbury Laboratory at
the John Innes Centre in Norwich, UK, and a cofounder of plant biotech firm Mendel Biotechnology, of Hayward, California. He
also rejects the view that public sector agriculture research is overly focused on biotech. “If it’s true at all, it’s not true in Europe.
It’s a rather parochial view.” And he holds anti-GE campaigners responsible for the cost of regulating transgenic crops, which
makes it impossible for public-sector organizations to bring their own innovations to the market. “It strengthens the monopoly
position of Monsanto et. al. That is an ironic own-goal of the anti-GE campaigners,” he says.
Ken Ostlie, a professor in the Department of Entomology at the University of Minnesota in St. Paul, the Bt toxin genes introduced
to corn hybrids are actually benefitting conventional and organic growers indirectly. “These traits are highly effective against the
corn borer, and widespread use of Bt corn has actually collapsed the corn borer population,” he says. “Everybody’s benefitting
from that, but you don’t see it looking at operational yield benefits at the current time.”
“It’s the wrong question; it’s the wrong analysis; it’s the wrong everything,” says Wayne Parrott, of the University of Georgia
in Athens. “You’ve got to get past the experimental field trials and look at what’s happening on the farm itself.” Field trials,
he says, are “designed to see what the crop will do under optimal conditions—that’s seldom what you’ll find on a farm.”

2. Summary
1. The report deals only with two major crops: Maize and soybean, there is no justification for the
sweeping conclusions on all GM crops. Other crops like cotton and oilseed rape show a
different, more positive picture, it is misleading to restrict the review to two crops and then
conclude for all GM crops.

2. GM crops have – at least in the beginning – not been developed to increase yield per se (the
second generation of GM soybean will do this. The first GM crop generation has been
conceived to efficiently reduce yield losses to weeds and insects - and thus enhance the
economic situation of the farmers, and these promises have been fulfilled properly and with
evident success. UCS misleads the reader by not distinguishing those two views of yield.
3. GM crops have also efficiently reduced herbicide use (or made it possible to shift to
environmentally more benign ones) and also they have helped to reduce pesticides. It is
misleading by UCS not to mention those facts.
4. GM crops have a proven positive influence on the ecological footprint of intensive high
production agriculture (no tillage, better life for non-target insects etc.). It is misleading by the
UCS report to camouflage those positive effects under “agricultural practices”.

3. In a response to the UCS report, Prof. Wayne Parrott, an experienced
agricultural specialist, summarizes his critique:
“The report by the Union of Concerned Scientists rightly differentiates between intrinsic yield (what the crop could produce) and
operational yield (what the crop actually produces). The premise of the report is that GM crops are a bad means to achieve
global agricultural sustainability simply because they have not affected intrinsic yield. Surprisingly, while the report mentions
‘wealth of data on yield under real-world conditions’ it fails to use these data. The report focuses on corn and soybean, omitting
the extensive data available from cotton and canola. Finally, the report focuses on the US, omitting the results from the rest of
world. Collectively, these omissions in the UCS report serve to distort the actual situation.”

Parrott, W. (2009)
Electronic Source: An analysis of to Yield by Doug Gurian-Sherman, Union of Concerned Scientists (ed. W. Parrott), Parrottlab
published by: Wayne Parrott http://mulch.cropsoil.uga.edu/~parrottlab/GMOResources.htm (Parrott, 2009)
Wayne Parrott is also cited in (Sheridan, 2009) with the following statement:
“A crop doesn’t have to have a higher yield to justify its existence, profitability is farmers’ primary concern, and factors such as
reduced input requirements, easier crop management and improved performance all feed into farmers’ decision-making
processes.”

4. Positive development of operational yield based on hard data
Brookes and Barfoot, ISAAA report: The real impacts 1996-2006 based
on sound statistics (Brookes & Barfoot, 2008):
Brookes, G. & Barfoot, P. (2008)
Biotech crops: the real impacts 1996-2006 - yields, summary and full report, PG Economics Ltd. pp 4 and 13 Wessex Barn
Frampton Dorchester Dorset DT2 9NB UK (Report)
http://www.pgeconomics.co.uk/pdf/GM_Crop_yield_summary.pdf AND full report:
http://www.botanischergarten.ch/Yield/Brookes-Yield-GM-crops-2008.pdf

These authors also respond harshly and do not hesitate to rebut the UCS report in the main arguments
(Brookes & Barfoot, 2009)

Brookes, G. & Barfoot, P. (2009)
Union of Concerned Scientists report on GM crop performance is misleading, PG Economics Ltd. Briefing note 17. April 2009 pp
6 Wessex Barn Frampton Dorchester Dorset DT2 9NB UK (Report)
http://www.pgeconomics.co.uk/pdf/UCSresponseapr2009.pdf

The full citation of the main arguments:
“PG Economics concludes that the UCS report title does not reflect the report findings. Fundamentally, the UCS report confirms
that GM crop technology has improved crop yields and productivity in the US.
PG Economics has, below, identified a number of deficiencies in the UCS report and presented a summary of the key real impacts
of GM technology. For those reviewing the UCS report, it:

“Misleads by examining issues from a narrow geographical perspective: Given GM crops have been grown commercially
worldwide on a large scale since 1996, any appropriate evaluation of GM trait performance should be undertaken from a global
perspective, rather than the US-only perspective adopted by the UCS. It is in developing countries where GM technology has
delivered the highest positive impacts on operational yield (eg, corn in the Philippines, cotton in India) and facilitated the wider
use of second cropping in a season (eg, soybeans following wheat in Argentina)
Misleads by examining issues from a narrow crop perspective. The UCS report focuses only on soybeans and corn, yet ignores
the two other crops in which GM traits are widely used; cotton and canola. GM trait use in these crops has resulted in higher
operational yields for most users, increased production and improved standards of living for those farmers using the technology
(including US farmers). For example, the average operational yield impact of GM insect resistant (GM IR) cotton technology
(1996-2006) has been +11.1% across all global users• Is inconsistent: the UCS document claims in the executive summary that
‘GE (genetic engineering) has done little to increase overall yields. The headline to the release also says ‘failure to yield’, yet the
detailed content of the report shows the opposite and subsequently acknowledges that GM insect resistant corn has increased
(operational) yields in the US. The UCS report also states that ‘now that transgenic crops have been grown in the US for more
than a decade, there is a wealth of data on yield under real world conditions’. This gives the reader the impression that the
paper is drawing on such research to come to its conclusions. Yet the vast majority of references cited in the report are of crop
trials, not studies of real world experiences of commercial farmers using GM technology
Makes inappropriate use of data. The UCS discusses the importance of increasing food production to feed a growing world
population and especially the importance of improving agricultural productivity in developing countries. However, the vast
majority of the data and studies drawn on do not examine agricultural productivity issues and the use of GM technology in
developing countries but are almost all drawn from the US. The UCS also claims that public resources should be re-directed from
GM technology research to low input/organic research. However, no data on the relative expenditures of public funds on each of
these categories of research and no analysis of any benefits of such a change are presented.”

5. The classic report of 10 years of positive experience from Argentina
10 years of positive experience in Argentina as one of the examples, the data speak for themselves
(Trigo & Cap, 2006)
Ten Years of Genetically Modified Crops in Argentine Agriculture ArgenBio pp 52 Buenos Aires (Report)
http://www.botanischergarten.ch/Argentina/Trigo-10years-Argentina-2007.pdf

From the remarkably balanced conclusions:
“All of these aspects, when taken together, highlight the fact that the first decade of GM crops in argentine agriculture has been
a period of large benefits, not only for the agricultural sector, but for the economy as a whole. By now it has become clear that
this process has not been one free of both costs and uncertainties, issues that remain open and should be addressed and widely
debated from now on. On the other hand, it would have been surprising if a transformation process of the magnitude of the one
above described did not have consequences of this nature. The tremendous expansion of the soybean crop has lead to a strong
repositioning of agriculture within both the economy and the foreign trade of the country, which has raised concerns about the
possible negative impacts of the “soyafication” process, on the one hand, due to the excessive dependence of exports on one
single commodity and, on the other, due to its implications associated with the future fertility of the country’s soils and the
potential detrimental effects of the crop expansion on fragile ecosystems. These concerns, as well as others that have not been
addressed in the document, like, for instance, the future evolution of the international context for this type of technologies, are
totally legitimate, but they should not be considered as a demerit of the clearly positive balance of the first decade of GM crops
in Argentina. Nevertheless, they do emphasize the need for a debate that should take place, on ways to, both, optimize the
potential of new innovations in this field, which seems to be growing on a daily basis, and limit the potential negative effects
that they might cause. It is worth noting that a realistic look at the new technologies that might be forthcoming, leads to the
conclusion that it is very unlikely that one like the case of herbicide-tolerant soybeans will be available in the near future. “
(Trigo & Cap, 2006).

6. Millions of farmers cannot be wrong as shown by the steady increase of
the cultivation acreage worldwide
Since the beginning of the cultivation of GM crops we have a steady increase of the acreage. And since
still the farmers are the main decisionmakers on what they want to produce, this development cannot
be diminished to false arguments of seed companies pressuring the farmers. See slide collection
below.
(James, 2009)
Global Status of Commercialized Biotech/GM Crops: 2008, Brief 39, Executive Summary, Vol. Brief 39, pp. 20. ISAAA
http://www.botanischergarten.ch/ISAAA/ISAAA-Briefs-39-Executive-Summary.pdf AND
http://www.botanischergarten.ch/ISAAA/Brief39Slides-2008.pdf
As a result of the consistent and substantial economic, environmental and welfare benefits offered by biotech crops, millions of
small and resource-poor farmers around the world continued to plant more hectares of biotech crops in 2008, the thirteenth
year of commercialization. Progress was made on several important fronts in 2008 with: significant increases in hectarage of
biotech crops; increases in both the number of countries and farmers planting biotech crops globally; substantial progress in
Africa, where the challenges are greatest; increased adoption of stacked traits and the introduction of a new biotech crop. These
are very important developments given that biotech crops can contribute to some of the major challenges facing global society,
including: food security, high price of food, sustainability, alleviation of poverty and hunger, and help mitigate some of the
challenges associated with climate change. Number of countries planting biotech crops soars to 25 – a historical milestone – a
new wave of adoption of biotech crops is contributing to a broad-based and continuing hectarage growth of biotech crops
globally. (James, 2009).

7. IFPRI, a CGIAR – affiliated international organization, just published an
positive balance on the economic side of GM crops:
Smale, M., Zambrano, P., Gruere, G., Falck-Zepeda, J., Matuschka, I., Horna, D., Nagarjan, L., Yerramareddy, I., & Jones, H.
(2009)
Measuring the economic impacts of transgenic crops in developing agriculture during the first decade : approaches, findings,
and future directions. In II. Series: Food policy review ; 10. 125 pp. (eds. IFPRI). IFPRI, Washington. ISBN 978-0-89629-511
http://www.ifpri.org/pubs/fpreview/pv10.pdf
AND http://www.botanischergarten.ch/Yield/Smale-Measuring-Crops-IFPRI-2009.pdf

In the conclusions, although with caveats, they paint a positive picture on the economic importance of
GM crops in the developing countries:
“Literature about the economic impact of transgenic crops on farmers is the most extensive among the four topic areas
examined; it is also especially informative because almost all of it is ex post. In contrast to ex ante analysis of potential impacts,
ex post research documents actual patterns of adoption and impacts. During the first decade of their use by smallholder
farmers in developing economies, peer-reviewed research has indicated that, on average, transgenic crops do provide economic
advantages for adopting farmers. However, several general caveats are useful to remember when interpreting the findings
reported in this initial literature. A number of specific limitations have also been identified in this review. (Smale et al., 2009)
The first general caveat is that only a limited range of transgenic crops has been studied because few have been released in
developing countries. Studies of Bt cotton, which has unique economic and agronomic properties, dominate the literature; a few
country case studies also dominate the Bt cotton story. Thus we should be careful not to generalize from these experiences to
other crop-trait combinations and contexts. Similarly there are relatively few different authors publishing case studies in peerreviewed international journals, and there is also a wide range of quality among the journals publishing the research.
A second general caveat is that averages mask considerable variation. The magnitude of the economic advantages varies
substantially according to the nature of the cropping season and the geographical location of the study. This would be the case
whether or not the seed introduced were transgenic, but the variation is particularly pronounced for IR crops. Variability in crop
yields and profitability reflects the reliance of agricultural production on uncertain weather conditions and pest pressures,
combined with the heterogeneity of farmers, farming systems, and farm-related institutions. Not all farmers will benefit from IR
crops in every cropping season, and this variability is difficult to capture in cross-sectional data collected in single locations.
Related to this caveat is a third: the length of the period over which adoption and impact are observed can dramatically
influence the conclusions drawn by researchers.
Some success stories are episodic; others are not apparent until years have passed. The impacts we are able to observe also
depend on the point along the adoption path that is studied. During the initial years of adoption, it makes sense that researchers
have focused on the relative profitability of transgenic crops; if transgenic crops are not advantageous for farmers, they will not
adopt them and there will be
no measurable impact of any kind. Only after farmers have planted transgenic crops for a number of years can we assess
empirically the effects of adoption on poverty, inequality, health, and the environment.” (Smale et al., 2009)

8. Biofortification should also be taken into account when talking about
yield
Worldwide, there are dozens of projects working efficiently on bio-fortification, so to say an inner
development of crop yield, foremost the well advanced project of the Golden Rice, which will be ready
at the latest in the year 2012, and this only due to exaggerated risk assessment regulations and also due
to massive opposition of multinational protest corporate organizations. Clearly these are prospects for
the near and far future, but considering the fact that all those projects work with novel crops distributed
to the poor free of royalties, just as their normal crops, it will be economically and nutritionally of
considerable benefit to millions of hungry people.
Al-Babili, S. & Beyer, P. (2005)
Golden Rice - five years on the road - five years to go? Trends in Plant Science, 10, 12, pp 565-573
<Go to ISI>://000234155300005
Through agriculture and local trade, GR is expected to reach the target populations, namely the urban poor and rural
populations, particularly those living in remote areas. Here GR is expected to complement more traditional interventions, such
as industrial food fortification and supplementation, effectively and sustainably. These interventions rely on centrally processed
food items, on the maintenance of adequate distribution logistics and on the specific targeting of deficient populations, and
require significant on-going costs to be sustained. GR, in principle, should require little more than the costs of reliable seed
production systems for its continued deployment. (Al-Babili & Beyer, 2005)

Mayer, J.E., Pfeiffer, W.H., & Beyer, P. (2008)
Biofortified crops to alleviate micronutrient malnutrition. Genome studies and Molecular Genetics, edited by Juliette de Meaux
and Maarten Koornneef / Plant Biotechnology, edited by Andy Greenland and Jan Leach, 11, 2, pp 166-170
http://www.sciencedirect.com/science/article/B6VS4-4S0R701-1/1/e12139b40ae67abc932e4bdb46069503
Micronutrient malnutrition affects more than half of the world population, particularly in developing countries. Concerted
international and national fortification and supplementation efforts to curb the scourge of micronutrient malnutrition are
showing a positive impact, alas without reaching the goals set by international organizations. Bio-fortification, the delivery of
micronutrients via micronutrient-dense crops, offers a cost-effective and sustainable approach, complementing these efforts by
reaching rural populations. Bio-available micronutrients in the edible parts of staple crops at concentrations high enough to
impact on human health can be obtained through breeding, provided that sufficient genetic variation for a given trait exists, or
through transgenic approaches. Research and breeding programs are underway to enrich the major food staples in developing
countries with the most important micronutrients: iron, pro-vitamin A, zinc and folate. (Mayer et al., 2008)

Qaim, M., Stein, A.J., & Meenakshi, J.V. (2007)
Economics of biofortification. Agricultural Economics, 37, pp 119-133
<Go to ISI>://WOS:000251940700010
“Micronutrient malnutrition is a serious public health problem in many developing countries. Different interventions are
currently used, but their overall coverage is relatively limited. Biofortification-that is, breeding staple food crops for higher
micronutrient contents-is a new agriculture-based approach, but relatively little is known about its ramifications. Here, the main
factors influencing success are discussed and a methodology for economic impact assessment is presented. Ex ante studies from
India and other countries suggest that biofortified crops can reduce the problem of micronutrient malnutrition in a cost-effective
way, when targeted to specific situations. Further research is needed to corroborate these findings and address certain issues
still unresolved. “ (Qaim et al., 2007)

Bouis, H.E. (2007)
The potential of genetically modified food crops to improve human nutrition in developing countries. Journal of Development
Studies, 43, 1, pp 79-96
Because of poor dietary quality and consequent widespread micronutrient malnutrition in low income countries, children and
their mothers, who have higher requirements for vitamins and minerals due to rapid growth and reproduction respectively, have
higher mortality, become sick more often, have their cognitive abilities compromised for a lifetime, and are less productive
members of the workforce. Their quality of life and aggregate economic growth are unnecessarily compromised. One way that
biotechnology can help to improve the nutrition and health of consumers in developing countries is by increasing the vitamin
and mineral content and their bioavailability in staple foods. (Bouis, 2007).

Pfeiffer, W.H. & McClafferty, B. (2007)
HarvestPlus: Breeding crops for better nutrition. Crop Science, 47, pp S88-S105
“Micronutrient malnutrition, the so-called hidden hunger, affects more than one-half of the world’s population, especially
women and preschool children in developing countries. Despite past progress in controlling micronutrient decencies through
supplementation and food fortification, new approaches are needed to expand the reach of food-based interventions. Biofortification, a new approach that relies on conventional plant breeding and modern biotechnology to increase the
micronutrient density of staple crops, holds great promise for improving the nutritional status and health of poor populations in
both rural and urban areas of the developing world. HarvestPlus, a research program implemented with the international
research institutes of the CGIAR, targets a multitude of crops that are a regular part of the staple-based diets of the poor and
breeds them to be rich in iron, zinc, and pro-vitamin A. This paper emphasizes the need for interdisciplinary research and
addresses the key research issues and methodological considerations for success. The major activities to be undertaken are
broadly grouped into research related to nutrition research and impact analysis, and research considerations for delivering
biofortifi ed crops to end-users effectively. The paper places particular emphasis on the activities of the plant breeding and
genetics component of this multidisciplinary program. The authors argue that for bio-fortification to succeed, product profi les
developed by plant breeders must be driven by nutrition research and impact objectives and that nutrition research must
understand that the probability of success for bio-fortified crops increases substantially when product concepts consider farmer
adoption and, hence, agronomic superiority.” (Pfeiffer & McClafferty, 2007)

Zimmermann, R. & Qaim, M. (2004)
Potential health benefits of Golden Rice: a Philippine case study. Food Policy, 29, 2, pp 147-168
Golden Rice has been genetically modified to produce beta-carotene in the endosperm of grain. It could improve the vitamin A
status of deficient food consumers, especially women and children in developing countries. This paper analyses potential
impacts in a Philippine context. Since the technology is still at the stage of R&D, benefits are simulated with a scenario
approach. Health effects are quantified using the methodology of disability-adjusted life years (DALYs). Golden Rice will not
completely eliminate the problems of vitamin A deficiency, such as blindness or increased mortality. Therefore, it should be seen
as a complement rather than a substitute for alternative micronutrient interventions. Yet the technology could bring about
significant benefits. Depending on the underlying assumptions, annual health improvements are worth between US$ 16 and 88
million, and rates of return on R&D investments range between 66% and 133%. Due to the uncertainty related to key
parameters, these results should be treated as preliminary. (Zimmermann & Qaim, 2004).

9. Cotton yield data have increased, the example of India
Cotton in India has not been the subject of the study of UCN of (Gurian-Sherman, 2009), this is a case of
clear yield increase one should mention here in this context.
Qaim, M. & Zilberman, D. (2003)
Yield effects of genetically modified crops in developing countries. Science, 299, 5608, pp 900-902
<Go to ISI>://000180830900055
On-farm field trials carried out with Bacillus thuringiensis (Bt) cotton in different states of India show that the technology
substantially reduces pest damage and increases yields. The yield gains are much higher than what has been reported for other
countries where genetically modified crops were used mostly to replace and enhance chemical pest control. In many developing
countries, small-scale farmers especially suffer big pest-related yield losses because of technical and economic constraints. Pestresistant genetically modified crops can contribute to increased yields and agricultural growth in those situations, as the case of
Bt cotton in India demonstrates.” (Qaim & Zilberman, 2003)

The fact of Indian farmers suicides is a sad tradition, which started way before the introduction of GM
cotton, and the mounting yields and reduced highly toxic pesticide use is on the contrary very helpful
and increases the quality of the livelihood of the poor farmers, see the balanced analysis of this issue:
(Gruere Guillaume P. et al., 2008).

10.

Links to a collection of useful slides related to
yield and development of crops

In order to help convey this message, here below a collection of slides, partially shown in the above.
http://www.botanischergarten.ch/Yield/Yield-Related-1.ppt
http://www.botanischergarten.ch/Yield/Yield-Related-1.pdf

Two selected slides show the contrast between progressive United States agriculture with a decisive
hike in yield of corn (a bit less for soybean), and the not so positive situation in Europe, the result of
farmers and resisting persistently to new agricultural technologies:
http://www.botanischergarten.ch/Yield/Yield-Comparison-Corn-USA-Europe.pdf
http://www.botanischergarten.ch/Yield/Yield-Comparison-Corn-USA-Europe.ppt

11.

Recently published paper in Nature Biotechnology:

(Sheridan, 2009) included some comments given above and added some interesting new ones, such as
the following notion:
Ken Ostlie, a professor in the Department of Entomology at the University of Minnesota in St. Paul, the Bt toxin genes introduced
to corn hybrids are actually benefitting conventional and organic growers indirectly. “These traits are highly effective against the

corn borer, and widespread use of Bt corn has actually collapsed the corn borer population,” he says. “Everybody’s benefitting
from that, but you don’t see it looking at operational yield benefits at the current time.”

This has been published by him and a big consortium of specialists already on 2001: (Ortman et al.,
2001). This is just another example, that the UCS study (Gurian-Sherman, 2009) did not build on a
thorough literature search.

12. Helpful new blog
can be easily identified via google, under Union of Concerned Scientists, and as usual, with enthusiastic
approval of the new report, but without any scientific scrutiny. There are a few critical ones, such as:
Karl Haro von Mogels new blog “Bio-fortified” offers good arguments and links to other blogs
http://www.biofortified.org/2009/04/union-of-concerned-scientists-ge-crops-have-not-decreased-yields/
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