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VATICAN CITY 2008

Tomorrow, 7 July, the Heads of State and Government of the G8 Member
Countries, together with other world leaders, will be meeting in Japan for their
annual Summit. In these days many voices have been raised – including those
of the Presidents of the Bishops’ Conferences of the Nations mentioned – to ask
for the implementation of the commitments made at previous G8 Meetings
and for all the necessary measures to be adopted to put an end to the scourges
of extreme poverty, hunger, disease and illiteracy which still affect such a large
part of humanity. I join in this pressing appeal for solidarity! Thus I address
the participants in the Meeting at Hokkaido-Toyako, asking that they make
the centre of their deliberations the needs of the weakest and poorest people
whose vulnerability today has increased because of financial speculation and
instability and their pernicious effect on the price of foodstuffs and energy. I
hope that generosity and farsightedness will help them take the decisions capable of relaunching a fair process of integral development to safeguard
human dignity.
Benedict XVI, Angelus,
Papal Summer Residence,
Castel Gandolfo, Sunday, 6 July 2008
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I. POTRYKUS

CONSTRAINTS TO BIOTECHNOLOGY INTRODUCTION FOR POVERTY ALLEVIATION

P

overty in developing countries is usually
linked to low agricultural productivity. Inadequate quantity and quality of food impacts human development potential, physically and mentally.
Reduced immunity to disease due to poor nutrition
increases the burden, and kills. Current technologies
(fertiliser, improved seed, irrigation, pesticides) correctly applied can sustainably and safely increase crop
yields. Purchase cost and infrastructural issues
(lack of roads, credit, market access and marketaffecting trade-distortions), however, severely limit
small-scale farmers’ ability to adopt these life-sustaining and lifesaving technologies.
Plant Biotechnology has a great potential to improve the lives of the poor. Delivery of the technology
in the seed largely overcomes the logistical problems of distribution involved with packaged products: farmers can pass seed to one another. Once
the initial research is completed the ‘cost of goods’
(that is, of a biotechnologically-delivered trait carried in a seed) is zero. Total time to market is comparable between biotechnology products and conventionally bred seed. For some traits conventional
breeding is not an option: the only way to introduce
a trait is by genetic modification. In developing
countries, in pro-poor agriculture, intellectual
property issues are not usually a constraint.
It is worth noting that agricultural biotechnology uptake has been extremely rapid, for commercially introduced traits, even in developing countries (James, 2007).1 However, for products from the
public sector, despite much research in developing
countries (Cohen, 2005),2 this potential has not materialized. The politicisation of the regulatory
process is an extremely significant impediment to
the use of biotechnology by public institutions for
public goods (Taverne, 2007).3 Costs, time and complexity of product introduction are severely and negatively affected. Pro-poor projects are significantly impeded in delivering their benefits, especially
in a developing country context. (Without such political impediment the technology is very appropriate
for adoption by developing country scientists and
farmers: it does not require intensive capitalisation).
The regulatory process in place is bureaucratic and
unwarranted by science: despite rigorous investigation over more than a decade of commercial use
of Genetically Modified Organisms (GMOs), no sub-

stantiated environmental or health risks have
been noted. Opposition to biotechnology in agriculture is usually ideological.
The huge potential of plant biotechnology to produce more, and more nutritive, food for the poor
will be lost if GMO-regulation is not changed from
being driven by ‘extreme precaution’ principles to
being driven by ‘science-based’ principles.
Changing societal attitudes, including the regulatory processes involved, is extremely important
if we are to save biotechnology, in its broadest applications, for the poor, so that public institutions
in developing as well as industrialised countries can
harness its power for good.
The programme is organized into eight sessions.
The Introduction to the Study Week will present
the problem of increasing food insecurity in developing countries, the need for continued improvement of crop plants and agricultural productivity to address the problem, the track record
and perspective of transgene technology, and the
roadblock to efficient use by the established concept of ‘extreme precautionary regulation’. Contributions from Transgenic Plants will highlight
what important contributions in the areas of tolerance to abiotic stress, resistance to biological
stress, improved water use efficiency, improved nutritional quality, inactivation of allergens and reduction in toxins, and on nutritionally improved
agricultural crops in general, are already in use or
in the R&D pipeline. Following an account of the
state-of-the-art of the technology and the worldwide,
radical opposition to the use of the technology in
agriculture, this session will continue with the question of whether or not GMOs diminish or promote
biodiversity, and will describe all that is necessary
to achieve a sustainable yield, including contributions from the private sector, presenting examples
of how the private sector supports humanitarian
projects. In the session on the State of Application
of the Technology concrete examples from India,
China, Africa, and Argentina will show which
products have overcome the hurdles of the regulatory regimes. This session will end with a lecture
on the problems and possible solutions with regards
to intellectual property rights attached to the use
of the technology, and with a discourse on the ethics
of the use and non-use of transgenic plants in the
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context of development. Finally, it will be shown how
altruistic foundations are increasingly filling the gap
in support of humanitarian projects, where the public sector fails to fulfil its vital role. The session on
the Potential Impact on Development will highlight what an important role transgenic plants could
play – were they not considered so highly risky by
the public, the politicians, and the regulatory authorities. The question of whether or not there is
any scientific base for this attitude will be analysed
in the Putative Risk and Risk Management session. In the introduction to this session a comparison between molecular alterations to the
genome by natural genetic variation and genetic engineering will show that there is little reason to be
concerned about genetic engineering. Detailed
case studies will analyse putative risks to the environment and the consumer to explore whether,
in the history of its use, there has been any case for
concern. This will be followed by the lessons we
should have learned from 25 years of use, biosafety studies and regulatory oversight, and by an
overview comparing GMO myths and realities. A
brief session on Biofuels Must Not Compete with
Food will indicate the novel problem arising from
the concept of biofuel production from agricultural
products, which is seriously affecting food security already, and the novel concepts under study aiming at biofuel production from biological materials which will not compete for food sources, agricultural land and freshwater. Hurdles Against Effective Use for the Poor will describe which hurdles under the presently established regulatory
regime (established without any scientific justification as has been demonstrated in the previous session) prevent using the technology to the benefit of
the poor. This session will also examine: the political climate surrounding GMOs which has spread
from Europe to the rest of the world; the legal and
trade consequences connected to regulation and political climate; GMO-over-regulation which makes
the use of GMOs for the public sector inaccessible
for cost and time reasons; the financial support from
governments to professional anti-GMO lobby
groups; the poor support for agricultural research
in general and a ban on GMO work in public institutions which depend upon financial support
from donor countries in Europe, such as the Consultative Group for International Agricultural Research. The last session is the most important: entitled Ways to Overcome these Hurdles, it will aim
at developing strategies to reach the conclusion expected from the entire study week: Adjusting Regulation to Accumulated Experience and Knowledge to free the technology from the unhealthy con-

straints of ‘extreme precautionary regulation’, in order to enable the public sector in both developing
and developed countries to use their R&D potential to take advantage of the potential of transgenic
plants as a contribution to food security and development.
As is obvious from the programme, this is not a
standard ‘science’ meeting. It is designed to present the potential of plant genetic engineering and
to analyse the hurdles responsible for the fact that,
so far, product applications to benefit small-scale
farmers have mostly excluded the public sector. If
we are to rescue agricultural biotechnology in its
broadest form for the underprivileged, we have to
change social attitudes including regulatory attitudes
to GMOs. This seems an impossible task: extreme
precautionary regulation has been established as
a legal requirement in most countries around the
world. It finds strong support from politics, the media, and the public, and numerous NGOs are making sure it is applied with rigor and would even welcome stricter regulations. However, because of its
negative impact and lack of scientific justification,
changing the system should be tried seriously at least
once. The idea of the study ‘week’ is to explore what
is necessary to make this possible. We need to harness arguments:
• as to why food security for the poor needs efficient access to GM-technology,
• as to why ‘extreme precautionary regulation’
is unjustified,
• to show the social and economic consequences of over-regulation,
• on how to change regulation from ideologybased to science-based.
We also need to develop ideas for what ‘sciencebased’ regulation would mean and to develop
strategies to inform the media, the public, the regulatory authorities and governments that it is unjustified, even immoral, to continue with current
attitudes and processes.
A necessary follow-up global or regional implementation programme will probably require a further meeting subsequent to this study week since
time will not be sufficient to discuss all the problems in detail and design a solid programme for implementation. Completion of the task will probably be assisted by current highlighted global interest
in food production and food affordability issues,
even for the poor.
1
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PROGRAMME
FRIDAY, 15 MAY 2009

INTRODUCTION TO THE STUDY WEEK
9:00

Welcome to the Study Week
President Nicola Cabibbo • Chancellor Marcelo Sánchez Sorondo

9:20

Introduction to the Theme of the Study Week:
Unjustified Regulation Delays Use of Golden Rice for 10 Years
N Ingo Potrykus • Werner Arber • Switzerland

10:00 Food Insecurity, Hunger and Malnutrition – Necessary Policy and Technology Changes
N Joachim von Braun • USA
Discussion
10:40 Break
11:10 Need for an ‘Evergreen Revolution’
N M.S. Swaminathan • India
Discussion
11:50 The Past, Present and Future of Plant Genetic Modification
N Nina Fedoroff • USA
Discussion
12:30 Lunch at the Casina Pio IV
CONTRIBUTIONS FROM TRANSGENIC PLANTS
14:00 Tolerance to Abiotic Stresses
N Luis Herrera-Estrella • Mexico
Discussion
14:40 Resistance to Biological Stresses
N Roger Beachy • USA
Discussion
15:20 Improved Water Use Efficiency
N Mpoko Bokanga • Kenya
Discussion
16:00 Break
16:30 Improved Nutritional Quality
N Peter Beyer • Germany
Discussion
17:10 Inactivation of Allergens and Toxins
N Piero Morandini • Italy
Discussion
17:50 Nutritionally Improved Agricultural Crops
N Martina Newell-McGloughlin • USA
Discussion
18:30 Dinner at the Casina Pio IV
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SATURDAY, 16 MAY 2009
9:00

Genes, Regulatory Signals, and Other Tools
N Dick Flavell • USA
Discussion

9:40

Does the Use of Transgenic Plants Diminish or Promote Biodiversity?
N Peter Raven • USA
Discussion

10:20 Break
10:50 The Path to Sustainable Yield: Opportunities and Obstacles
N Eric Sachs • USA
Discussion
11:30 The Private Sector’s Attitude to Humanitarian Projects
N Adrian Dubock • Switzerland
Discussion
12:10 Lunch at the Casina Pio IV
STATE OF APPLICATION OF THE TECHNOLOGY
14:00 India
N S.R. Rao • India
Discussion
14:40 China
N Jiayang Li • China
Discussion
15:20 Africa
N Ismail Serageldin • Egypt
Discussion
16:00 Break
16:30 Experience from Use of GMOs in Argentinian Agriculture – Economy and Environment
N Moisés Burachik • Argentina
Discussion
17:10 Intellectual Property Rights: Problems and Solutions
N Anatole F. Krattiger • USA
Discussion
17:50 Ethical Arguments Relevant to the Use of GM Crops
N Albert Weale • UK
Discussion
18:30 Dinner at the Casina Pio IV
20:00 Opposition to Transgenic Technologies
N Ronald J. Herring • USA
Discussion

SUNDAY, 17 MAY 2009
9:00

Holy Mass

10:00 Visit to the Vatican Museums and Sistine Chapel
12:00 Lunch at the Casina Pio IV
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MONDAY, 18 MAY 2009
POTENTIAL IMPACT ON DEVELOPMENT
9:00

Benefits of GM Crops for the Poor: Household Income, Nutrition, and Health
N Matin Qaim • Germany
Discussion

9:40

Developing Countries and Transgenic Foods:
Ex-Ante Economic Impacts of Biotechnology and Trade Policies
N Kym Anderson • Australia
Discussion

10:20 Break
PUTATIVE RISK AND RISK MANAGEMENT
10:50 Genetic Engineering Compared to Natural Genetic Variation
N Werner Arber • Switzerland
Discussion
11:30 Environmental Risks from Transgenic Plants
N Jonathan Gressel • Israel
Discussion
12:10 Lunch at the Casina Pio IV
14:00 Risks for Consumer Health
N Bruce Chassy • USA
Discussion
14:40 GMO Myths and Realities
N Wayne Parrott • USA
Discussion
15:20 Lessons from 25 Years of Experience
N C.S. Prakash • USA
Discussion
16:00 Break
16:30 Poor Support for Agricultural Research in General, and Specifically for the CGIAR System
N Robert Zeigler • Philippines
Discussion
BIOFUELS MUST NOT COMPETE WITH FOOD
17:10 First Generation Biofuels Compete
N Marshall Martin • USA
Discussion
17:50 Plentiful Second Generation Biofuels, Without Conflict to Food Production, is Within our Grasp
N Stephen P. Long • USA
Discussion
18:30 Dinner at the Casina Pio IV
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TUESDAY, 19 MAY 2009
HURDLES AGAINST EFFECTIVE USE FOR THE POOR
8:00

The Political Climate Around GMOs
N Rob Paarlberg • USA
Discussion

8:40

Trading in Transgenic Crops – Legal-Commercial Regimes and their Food Security Implications
N Drew Kershen • USA
Discussion

9:20

Gene-Splicing is Over-Regulated, but Science Shows a Better Way
N Henry Miller • USA
Discussion

10:00 Break
10:30 Financial Support of Anti-GMO Lobby Groups
N Andrew Apel • USA
Discussion
11:10 Challenges and Responsabilities for Public Sector Scientists
N Marc van Montagu • Belgium
Discussion
12:00 Lunch at the Casina Pio IV
WAYS TO OVERCOME THESE HURDLES
Adjust Regulation to Accumulated Experience and Knowledge
14:00 Strategies Towards Implementation; Planning For Follow-Up
Chair: Chris Leaver • Ingo Potrykus
What constitutes ‘science-based’ regulation?
How to develop public understanding and how to built political pressure for the necessary change?
–
–
–
–
–
–
–
–

How to approach governments, the media, the public?
How to organize a sustained campaign?
How to find sustained financial support?
How to get regulatory authorities on board?
Putative lead government in Europe?
Putative lead government in Asia?
Putative lead government in Africa?
What can we learn from Argentina?

17:00 Break
17:30 Concluding Remarks
N Chris Leaver • UK
N Ingo Potrykus • Switzerland
18:30 Closing of the Meeting
N Nicola Cabibbo • President
N Marcelo Sánchez Sorondo • Chancellor
N Werner Arber • Chairman of the Council
19:00 Dinner at the Casina Pio IV
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Developing Countries and Transgenic Foods: Ex-Ante
Economic Impacts of Biotechnology and Trade Policies
Kym Anderson
gricultural biotechnologies, and especially transgenic crops,
have the potential to offer higher incomes for farmers and
lower-priced and better quality food for consumers in developing
countries. That potential is being heavily compromised, however,
because the European Union and some other countries have implemented strict regulatory systems to govern their production and
consumption of genetically modified (GM) food and feed crops,
and to prevent imports of foods and feedstuffs that to not meet
these strict standards. This paper analyses empirically the potential
economic effects of adopting transgenic crops in Asia and Sub-Saharan Africa (SSA). It does so using a global model of the global
economy. The results suggest the economic welfare gains from
adoption are potentially very large, especially from golden rice, and
that those benefits are diminished only very slightly by the presence of the European Union’s restriction on imports of GM foods.
That is, if developing countries retain bans on GM crop production
in an attempt to maintain access to EU markets for non-GM products, the loss to their food consumers as well as to farmers in those
developing countries is huge relative to the slight loss that would be
incurred from not retaining EU market access.

ing one or a few adjacent base pairs in the DNA, (2) recombinational rearrangements of DNA segments within the genome, including translocation, inversion, deletion and amplification of a
DNA segment, and (3) acquisition of a foreign DNA segment by horizontal DNA transfer. While many such alterations are often detrimental, occasionally favorable effects can be observed that are of
evolutionary relevance. In comparison, engineering interventions in
the genetic information use the same three strategies to generate alterations of the genomic DNA sequences, i.e. local changes, intragenomic rearrangements of DNA segments (e.g. the juxtaposition of
an open reading frame with an efficient promoter for gene expression), and the transfer of a DNA segment carrying a foreign gene
into another organism’s genome. In any of these cases, natural selection, including an undisturbed functional harmony of the engineered organism, will eventually decide of the longer-term viability
of the organism in question. Therefore, we can postulate that evolutionary risks of genetically engineered crops are of the same order
of probability as risks encountered upon the natural biological evolution and also for products of classical breeding. From long-term
observations we know that these risks are quite small. As a matter
of fact, they are less drastic than the effects of some other human
activity intervening with natural biological evolution at the levels of
either geographic isolation or natural selection. Possible particular differences between genetic engineering and the process of natural evolution will be discussed.

A

Financial Support of Anti-GMO Lobby Groups
Andrew Apel
inancial support for anti-GMO lobby groups is substantial, and
severely distorts public discourse over a topic which would otherwise be uncontroversial. Governments, primarily in Europe, support the lobby groups in an effort to appear ‘green’ to their
constituencies. Private enterprise, in Europe and elsewhere, support them in order to protect vested financial interests, or to enhance public perception of their products. Charitable foundations
may easily match is spent on them by governments and business.
Where available, documented government and foundation payments to these groups, and the financial statements of the groups
themselves, disclose the existence of an international “protest industry” which serves its own interests, and the interests of its funders. Sums spent directly by private enterprise on these groups are
not easily quantified. These groups will continue to oppose agricultural biotechnology so long as it continues to be politically or financially advantageous to do so.

Risks for Consumer Health
Bruce M. Chassy
overnments around the globe have passed regulations that require crops produced using modern biotechnology to be subjected to rigorous, time-consuming, and expensive pre-market
safety reviews. These reviews can consume 5-10 years and have a
direct cost of 10s of millions of $US; the indirect cost of lost benefits can be staggering. For example, each year that Golden Rice is
not introduced about 2 million children will die of Vitamin A deficiency. If Golden Rice reached only half those children and were
only 50% effective—these are very conservative estimates—
500,000 children per annum would be spared. This paper will seek
to explore if there are risks posed to consumer health from the introduction of Golden Rice, or any other transgenic variety, that
merit such extreme caution that we would let a cummulative 10
million children die since the development of Golden Rice about
10 years ago. The paper will outline the current strategy for food
safety assessment that is used in countries that have adopted
mandatory regulatory review of GMOs. The principles are well described in the literature and in a variety of national regulatory
guidelines; Codex alimentarius has also developed voluntary guidelines. Food safety assessment relies on a comparative analysis between a transgenic product and its conventional counterpart. The
safety of any novel protein or product is established, and through
detailed compositional analysis and animal studies, the safety of
both intended and unintended changes is evaluated. Taken together, these studies provide the regulator with a weight of evidence
that the new product is as safe as, or is safer than, comparable varieties. The question arises, however, if this rigorous analysis is
necessary. Crops produced by other means can be shown to contain more numerous and more drammatic genetic changes than
are found in the so-called GMOs. The term GMO itself is misleading since all of our crops are extensively genetically modified. It is
a matter of record that the great preponderance of scientific opinion suggests that transgenic crops are more precisely made, and
the nature of the changes better understood than they are for conventional crops. This leads to the conclusion that they are inherently less risky than crops whose genetics have been altered using
more invasive and imprecise tools such as irradiation and mutage-

F

G

Genetic Engineering Compared to Natural Genetic Variation
Werner Arber
onjectural risks of genetic engineering are principally of two
types: (1) risks related to an altered phenotype of an organism
with an engineered alteration in its genome, and (2) risks related to
the possibility that altered DNA sequences might, at some later
time, become transferred to other types of organisms. This latter
risk might affect the course of biological evolution. It is of relevance, if an organism with altered DNA sequences is released into
the environment, either deliberately or accidentally. In order to
evaluate such evolutionary risks, we have to understand the natural process of biological evolution at the level of molecular mechanisms. This has become possible by molecular genetics and
genomics. Biological evolution is driven by the availability of genetic variants in large populations of organisms. Variants with beneficial changes will be favoured in natural selection, while
detrimental variations are disfavoured and become eventually eliminated. Solid experimental evidence indicates that a number of
mechanistically different sources contribute to the overall spontaneous generation of genetic variants. These mechanisms can be
classified into three qualitatively different natural strategies for the
generation of genetic variations: (1) local sequence changes affect-

C
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Intellectual Property Rights: Problems and Solutions
Anatole Krattiger
his presentation will argue that it is not intellectual property (IP)
per se that raises barriers to innovation globally and technology
diffusion to and within developing countries, but that ethical and authoritative IP management is a prerequisite for technology diffusion,
especially to benefit the poor in the developing world. Indeed, the real
obstacles are in the manner in which IP are used and managed. This
is particularly the case of public sector institutions which include universities, national research institutions, and non-profit organizations.
First and foremost, IP is a tool to foster innovation. Whether viewed as
a legal concept, a social construct, a business asset, or an instrument
to achieve humanitarian objectives, the value of IP cannot be disputed.
The notion that inventions can become property and can therefore be
owned and sold, has encouraged scientists and researchers to invent,
and entrepreneurs and companies to invest in innovation, by allowing
them to profit from the resulting technologies. But by permitting entrepreneurs to exclude competitors and set higher prices, IP protection may also prevent some individuals, or populations, from being
able to access products. There are many ways, however, that IP can be
utilized and distributed, and these include donations, different types of
partnerships, and various forms of market segmentation and creative
licensing practices. As a result, IP should be neither feared, nor blindly
embraced; rather, IP should be managed to maximize the benefits of
innovation for all of society, especially the poor. Notwithstanding this,
IP rights are a compromise and an imperfect solution. They represent
the search for balance between making all knowledge freely available
within the public domain and granting ownership of valuable discoveries to the inventors. Historically, we have seen that this balance encourages investment – and reinvestment – in innovation, although this
innovation too infrequently is directed toward the needs of the poor.
Reaching an appropriate balance requires continuous, sound IP management. Fortunately, as numerous case studies have shown, including the Golden Rice initiative, the public sector can craft effective
solutions that can achieve, or at least approach, a suitable balance.
This can be accomplished by using the existing IP system, especially as
it addresses situations in which companies agree to donate or otherwise share their IP. The emerging global systems of innovation in agriculture and health open up new prospects for innovation everywhere.
This notion has profound implications for the management of innovation, technology transfer, market competition, and economic development in every country, regardless of its economic status. Provided
with opportunities and resources, scientists and scholars from any locale can create promising inventions with the potential to become valuable technology. And whether inventions are home grown or come
from outside, authoritative IP management will play a crucial role in
enabling and preserving access to the resulting innovations. The historical trend has been for IP to benefit mostly the affluent. This is due,
in part, to the fact that insufficient attention has been paid by the public sector to managing IP. This lack of focused attention must be corrected. Public sector IP management is a rather young discipline, and
there have been enormous changes in the public sector’s involvement
in health research since the 1970s and in agri-biotechnology since the
1990s. The public sector is only now beginning to appreciate how it can
use its own IP – and leverage that of others – to help meet its social mission, including its responsibilities to the poor. There is indeed growing
interest, within both the public and private sectors, in using IP for public benefit but, also, a lack of knowledge and capacity. Indeed, all parties should take greater advantage of the unprecedented opportunity
to benefit from the strategic management of IP aimed at promoting the
public welfare – especially those people who have, until now, been unable to partake in technology’s benefits – and that this will contribute
to building a healthier and more equitable world.

nesis. If anything, we should be regulating crops produced by conventional breeding technologies. Instead we treat GM crops as if
they were toxic chemicals or new powerful drugs; they are not, they
are foods that are as safe –if not safer—as any other food. It is also
noteworthy that labels are not required on foods that are genetically modified by any other method, yet we single out the crops
produced by the most precise and least risky method for labels
which scare consumers into thinking that these products come with
uncertainty about their safety. Labels also cost a great deal because
they require segregation of GMO from non-GMO varieties and repeated testing to insure that segregation has worked. The billions
spent on testing that provides no health benefit could have been
used to buy medicine for the needy, inspect food for microbes and
mycotoxins that might cause illness or death, or even to buy food
for the hungry. It is concluded that transgenic crops present no
new or additional risk to consumer health or to the food system,
and that the regulatory process applied to them is not only scientifically unjustified, it works to the extreme disadvantage of the
hungry and the poor.

T

Environmental Risks from Transgenic Plants
Jonathan Gressel
hile transgenic plants may have many environmental benefits
(e.g. reduced pesticide, fertilizer and fuel use, reduced soil
erosion, omission of allergens from pollen and food), they do raise
risks. Such risks must be balanced against the risks to the environment of present agronomic practices to assure that the risks of
transgenics are of much lesser magnitude than the current practices. So far, this has been resoundingly the case. One widely discussed potential risk is from transgene flow from the crop to related
species; a risk that must be separated to two: the implications are
very different for transgene flow to related and interbreeding wild
species in their natural habitats, and transgene flow to related, interbreeding weeds in the agricultural ecosystems. At present each
case of crop and gene must be analyzed separately, but most pollen
does not fly far, so pollination of the wild will be rare, and since
most transgenes confer fitness only in cultivated situations, rare
hybrids would be naturally eliminated. The greatest risks are in
the few cases where crops have related interbreeding weeds (often
botanically the same species) that are pernicious competitors in the
same ecosystems: weedy rice in rice and shattercane in sorghum
are prime examples. The flow of some transgenes to such weeds
would be detrimental to agriculture (e.g. herbicide resistance), and
others have little or no effect (e.g. resistance to a disease, when the
weed is already resistant). In the few cases where there is a gene
flow risk, there are genetic engineering “tricks” to contain the transgenes in the crops, and others to mitigate gene flow by precluding
establishment and spread of a transgene through the population.

W

Trading in Transgenic Crops – Legal-Commercial Regimes
and their Food Security Implications
Drew L. Kershen
gricultural trade between nations is a significant proportion of
total international trade. Agricultural trade in transgenic crops
faces extra complications due to the existence of domestic and international regimes (e.g. the Cartagena Protocol on Biosafety) that
focus specifically on agricultural biotechnology. These specialized
regimes create legal and commercial challenges for trade in transgenic crops that have significant implications for the food security of
the nations of the world. By food security, one should understand not
just the available supply of food, but also the quality of the food, and
the environmental impact of agricultural production systems. These
specialized regimes for transgenic crops can either encourage or hinder the adoption of agricultural biotechnology as a sustainable intensive agriculture. Sustainable intensive agriculture offers hope for
agronomic improvements for agricultural production, socio-economic betterment for farmers, and environmental benefits for societies. Sustainable intensive agriculture offers particular hope for the
poorest farmers of the world because agricultural biotechnology is a
technology in the seed.

A

Gene-Splicing is Over-Regulated, but Science Shows a Better Way
Henry I. Miller
he application of recombinant DNA technology, or gene splicing (also known as “genetic modification,” or GM), to agriculture and food production was once highly touted as having huge
public health and commercial potential. The last 20 years have

T
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been paradoxically disappointing, however: The gains in scientific
knowledge have been stunning but commercial returns from intensive R&D have been relatively meager. Although the cultivation
of gene-spliced crops, first introduced in 1995, now exceeds 800
million hectares and there have been more than 60 million individual decisions by farmers in two dozen countries over a 13-year
period to plant gene-spliced crops, their cultivation remains but a
small fraction of what is possible. Moreover, fully 99 percent of the
crops are grown in only six countries — the United States, Argentina, Canada, Brazil, China, and South Africa — and the vast
majority of all the worldwide acreage is devoted to only four commodity crops: soybeans, corn, cotton, and canola. Attempts to expand gene-splicing technology to additional crops, genetic traits,
and countries have met resistance from the public, activists, and
governments. Excessive and unscientific, poorly conceived regulation has been the most significant obstacle. The costs in time and
money to negotiate regulatory hurdles make it uneconomical to
apply gene-splicing technology to any but the most widely grown
crops. Even in the best of circumstances — that is, where no bans
or moratoriums are in place and products are able to reach the
market — R&D costs are prohibitive. In the United States, for example, the costs of performing a field trial of a gene-spliced plant
variety are 10 to 20 times that of the same trial with a virtually identical plant that was crafted with conventional techniques, and regulatory expenditures to commercialize a plant can costs tens of
millions dollars more than for a conventionally modified crop. In
other words, regulation imposes a huge punitive tax on a demonstrably superior technology. The fundamental public policy failure
is regulators’ adoption of rules specific for products made with
gene-splicing techniques. Regulatory policy has consistently treated
this technology as though it were inherently risky and in need of
unique, intensive oversight and control – in spite of the facts that a
broad scientific consensus holds otherwise — that agbiotech is
merely an extension, or refinement, of less precise and less predictable technologies that have long been used for similar purposes
(and the products of these older technologies are generally exempt
from case-by-case review). All of the grains, fruits, and vegetables
grown commercially in North America and Europe, for example
(with the exception of wild berries and wild mushrooms), are derived from plants that have been genetically improved by one technique or another. Many of these “classical” techniques for crop
improvement, such as wide-cross hybridization and mutation
breeding, entail gross and uncharacterized modifications of the
genomes of established crop plants and commonly introduce entirely new genes, proteins, secondary metabolites, and other compounds into the food supply. Nevertheless, regulations that apply
only to the products of gene splicing have hugely inflated R&D
costs and have made it difficult to apply the technology to many
classes of agricultural products, especially ones with low profit potential such as non-commodity crops and varieties grown by subsistence farmers, like yams, millet, sorghum and cassava. This is
unfortunate, because the introduced traits often increase productivity far beyond what is possible with classical methods of genetic
modification. Moreover, many of the traits introduced or enhanced
by gene-splicing are beneficial to the environment. These include
the ability to grow with lower amounts of agricultural chemicals,
water, and fuel, and under conditions that promote no-till farming,
which inhibits soil erosion and the runoff of chemicals into waterways. The public policy miasma that exists today is severe, worsening, and seemingly intractable, but it was by no means inevitable.
From the advent of the first gene-spliced microorganisms and
plants a quarter century ago, the path to rational policy was not at
all obscure. The use of molecular techniques for genetic modification is no more than the most recent step on a continuum that includes the application of far less precise and predictable techniques
for genetic improvement. It is the combination of phenotype (that
is, traits) and usage that determines the risk of agricultural plants,
not the process or breeding techniques used to develop them. Conventional risk analysis could easily have been adapted to craft regulation that was risk-based and scientifically defensible; instead,

government policy makers defined the scope of biosafety regulations to capture all gene-spliced organisms but practically none developed with classical methods. A basic principle of regulation is
that the degree of regulatory scrutiny and intrusiveness should be
commensurate with the perceived risk, but for gene-splicing, policymakers have crafted precisely the opposite: The amount of regulatory scrutiny is inversely proportional to risk. We need reform that
will right the wrongs that have done such violence not only to research and development but to the interests of the poorest among
us. An essential feature of genuine reform must be the replacement
of process-, or technique-oriented regulatory triggers with riskbased approaches. The introduction of a risk-based approach to
regulation would constitute conformity to the risk-based approach
that policy makers traditionally have taken to the oversight of many
kinds of products and activities. A relevant example is quarantine
regulations, which place restrictions on the importation and use of
various materials that might contain or be plant pests, and which
focus on the risk-related characteristics of the product rather than
the process, or technique, by which the product is created. One
such regulatory approach proposed more than a decade ago by my
research group is based on the well-established model of quarantine regulations for non-gene-spliced, pathogenic organisms. In
1997, the Stanford University Project on Regulation of Agricultural
Introductions published a description of a universally applicable
regulatory model for the field testing of any organism, whatever
the method employed in its construction. It is a refinement of the
“yes or no” approach of extant national quarantine systems; under
these older regimens, a plant that a researcher might wish to introduce into the field is either on the proscribed list of plant pests,
and therefore requires a permit, or it is exempt. The “Stanford
Model” uses a similar, though more stratified, approach to field trials of plants; it is based on the ability of experts to assign organisms
to one of several risk categories. In addition to following the model
of quarantine regulations, it closely resembles the approach taken
in the U.S. government’s handbook on laboratory safety, which
specifies the procedures and equipment that are appropriate for research with microorganisms, including the most dangerous
pathogens known. Panels of scientists had stratified these microorganisms into risk categories, and the higher the risk, the more
stringent the procedures and isolation requirements. This model is
flexible, in the sense that regulators applying it can opt for relatively greater stringency (that is, more risk categories requiring case
by case review, with fewer exempt) or less stringency (more risk
categories exempt, with fewer requiring case by case review).
Under differing circumstances – the resources available for case by
case review, predilections toward or against government involvement in research, and so forth – regulators’ application of such an
algorithm would likely elicit differences in the stringency of oversight; unlike regulatory mechanisms triggered solely by the use of
gene-splicing techniques, the Stanford Model permits such debate
to occur within a rational, scientific framework. The stunted
growth of gene-splicing technology worldwide stands as one of the
great societal tragedies of the past quarter century. We must find
more rational and efficient ways to guarantee public health and environmental safety while encouraging new discoveries and their application. Science shows the way, and society’s leaders – scientific,
political and religious – must lead us there.
Inactivation of Allergens and Toxins
Piero Morandini
lants are replete with thousands of proteins and small molecules, many of which are species-specific, poisonous or dangerous. With time humans have learned to avoid dangerous plants
or inactivate many toxic compounds in food plants, but there is still
room for improvement. The capacity, offered by genetic engineering, of turning off (inactivate) single genes in crop plants has
opened up the possibility of altering the plant content in a far more
precise manner than previously available. There are several tools
to inactivate genes (classical mutagenesis, antisense RNA, RNA interference, post-transcriptional gene silencing, insertion of trans-
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posons and other genetic elements) each one with a mixture of advantages and disadvantages (speed, costs, selectivity, stability, reversibility, regulatory regime). There are different level at which to
intervene (genes coding for toxins, allergens, enzymes, transporters
or regulators), each one suited for a specific problem, and there are
different problems to address. We will describe interventions to
ameliorate food crops in terms of their content in allergens and toxins, especially in their edible parts, providing some paradigmatic
examples. It will be stressed that reducing the content of natural
toxins is often a threshold issue (“the dose makes the poison”) and
a trade-off process: the least the content of natural toxins, the
higher the susceptibility of a plant to pests and therefore the
stronger the need to protect plants in field conditions. This has interesting consequences on the domestication process and the development of new pesticides to counter plant pests.

essary. Excessively stringent regulations come at a price, and in the
case of GMOs this price is most steep in developing countries where
farmers are poor (and poorly fed) because the productivity of their
labor in farming has not yet been improved by modern technology.
The source of this over-regulation of GMOs in poor countries is the
external influence exercised on those countries by the rich, particularly by rich countries in Europe. The export from Europe to
Africa, in particular, of a highly precautionary regulatory approach
toward agricultural GMOs is accomplished through several different international channels of influence, including commodity trade
ties, development assistance policy, training through intergovernmental organizations, advocacy campaigns by NGOs, and postcolonial cultural influence over local elites. This export of European
standards into Africa is too often depicted as a progressive extension of “best practices” from the rich to the poor. It is better understood as an “imperialism of rich tastes” imposed on the poor.

Nutritionally Improved Agricultural Crops
Martina Newell McGloughlin
gricultural innovation has always involved new, science-based
products and processes that have contributed reliable methods
for increasing productivity and sustainability. Biotechnology has
introduced a new dimension to such innovation, offering efficient
and cost-effective means to produce a diverse array of novel, valueadded products and tools. The first generation of biotechnology
products commercialized were crops focusing largely on input
agronomic traits whose value was often opaque to consumers. The
coming generations of crop plants can be grouped into four broad
areas each presenting what, on the surface, may appear as unique
challenges and opportunities. The present and future focus is on
continuing improvement of agronomic traits such as yield and abiotic stress resistance in addition to the biotic stress tolerance of the
present generation; crop plants as biomass feedstocks for biofuels
and “bio-synthetics”; value-added output traits such as improved
nutrition and food functionality; and plants as production factories for therapeutics and industrial products. From a consumer perspective the focus on value added traits, especially improved
nutrition, is undoubtedly one of the areas of greatest interest. From
a basic nutrition perspective there is a clear dichotomy in demonstrated need between different regions and socioeconomic groups,
the starkest being inappropriate lifestyle-based consumption in the
developed world and under-nourishment in Less Developed Countries (LDCs). Dramatic increases in the occurrence of obesity and
related ailments in affluent regions are in sharp contrast to chronic
malnutrition in many LDCs. Both problems require a modified
food supply, and the tools of biotechnology have a part to play. Developing plants with these improved traits involves overcoming a
variety of technical, regulatory and indeed perception hurdles inherent in perceived and real challenges of complex traits modifications. Both traditional plant breeding and biotechnology-based
techniques provide complimentary methodologies to produce plants
with the desired quality traits. From a technological perspective continuing improvements in molecular and genomic technologies are
contributing to the acceleration of product development. I will discuss examples of crops with improved traits in the pipeline, the evolving technologies and the opportunities and challenges that lie ahead.

GMO Myths and Realities
Wayne Parrott
he date was 10 April 2007. The headlines in the local newspaper in the particular Latin American country read “Famine,”
and the regions mentioned precisely coincided with those areas of
the country that have practiced traditional agriculture for millennia. A few hours later, the Minister of the Environment was lecturing me how traditional farmers live in harmony with the
environment, and how traditional agriculture is perfectly able to
protect the environment and meet the health and economic needs
of the rural population. This event perfectly illustrates the logical
disconnect and the mythology that are frequently encountered
when discussing GM crops. In country after country, the primary
sources of information on GM crops are the popular press and several NGOs which are constant sources of misinformation, mythologies, and ideological positions. Thus, there are widely held
perceptions that GM foods are not tested for safety, and that their
cultivation will promote a wide series of problems that range from
the carcinogenicity to the destruction of local biodiversity, the need
for greater pesticide use leading to the creation of super pests and
super weeds, the loss of ownership of traditional varieties, or the extinction of local varieties altogether. The misperceptions about agricultural biotechnology are further strengthened by declarations
from prominent international entities, such UNEP-GEF, the World
Bank, and UN Secretariats such as the Cartagena Protocol on
Biosafety, which give credence to the foundational myth – i.e. modern agricultural technologies are inherently dangerous and unneeded. Various myths will be presented in the context of the
available scientific evidence, as will the current consequences for
society and the environment that come from abiding by myths and
avoiding reality. The wealth of data currently available makes now
the time to emphasize reality over myth. It is no longer permissible to turn a blind eye to the destructive properties of low-yield agriculture as practiced by farmers with scarce resources, while at the
same time denying them access to modern farming technologies
that could improve their livelihoods.

A
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My Experience With Golden Rice
Ingo Potrykus
he following remarks are based on the practical experience with
the humanitarian Golden Rice project and are representative for
any public sector GMO-initiative to the benefit of the poor. Golden
Rice (vitamin A-rice) was developed in the public domain, with public funding and the goal, to contribute to reduction in vitamin A-malnutrition in rice-dependent poor societies sustained and at minimal
costs. Proof-of-concept was complete by February 1999. Product development beyond basic research did not find support from the public domain and, therefore, required (and received) support from the
private sector. Problems related to intellectual property rights involved with the basic technology were solved within half a year. Product optimisation by the private sector was donated to the
humanitarian project. The putative impact of Golden Rice was calculated to up to 40 000 lives saved per year for India alone (1). De-

Transgenic Plants for Food Security:
Understanding the Sources of Over-Regulation
Robert Paarlberg
pplications of genetic engineering to agriculture have to date
appear to have been over-regulated in most countries. We can
reach this conclusion because even in the one country that regulates them with least severity – the United States – there has not yet
been, after more than a dozen years, a single commercial release of
a single GMO technology found later to have anywhere done harm
to human health or the environment (greater than the harm a nonGMO variety of the same plant or food would do). It would seem,
then, that where the technology is being regulated more severely
than in the United States, which is to say in Europe and much of
the developing world, the added stringency of regulation is unnec-
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velopment of locally adapted varieties for target countries such as
India, The Philippines, Vietnam, Bangladesh, Indonesia is by public
national and international rice research institutes, with financial support from national governments and altruistic organisations. Despite
of all this support Golden Rice will not reach the farmer before 2012.
If Golden Rice were not a GMO but a mutation, variety development
and registration would have been completed by 2002. The difference
in time between traditional variety development and that of a GMObased variety of ten years is due to routine, regulatory requirements.
This difference translates, on the basis of the calculated impact, to far
more than 400’000 lives lost. This is especially difficult to accept,
where no risk to the environment or to the consumer can be claimed
even hypothetically. The conclusion from this single practical case
are: 1) GMO regulation delays use of GMOs for ca ten years. 2) The
time and costs required by regulation, to deliver a transgenic product to the market are so immense that no public institution, can afford to invest the necessary personnel nor the funds to release a
single GMO-product. 3) Numerous public projects for improved
food security, including many from developing country laboratories will end in dead-end roads for the same reason. 4) The damage
to lives and welfare are enormous and affect the poor, and not the
rich, Western societies who are responsible for this hype. 5) There
is, probably, no scientific justification for the world-wide established regulatory system which is responsible for so much damage.
The study week will aim at presenting the need for continued improved food production, the possible contributions from transgenic
plants, the proven and anticipated positive impact on health, ecology and development, the state of practical application in developing countries. It will discuss the hypothetical risks raised in defence
of radical rejection of the technology. Finally the study week will explore ways how to change regulation such that it enables use of the
technology to the benefit of the poor, without compromising safety
and prepare the ground for a follow-up meeting on the details of
implementation.

through reduced crop losses, and net revenue gains, in spite of
higher seed prices. This also translates into higher household incomes, including for poor and vulnerable farm families. Evidence
from India suggests that Bt cotton is employment generating and
contributes positively to poverty reduction and overall rural development. As an example of second-generation technologies, the potential nutrition and health impacts of beta-carotene-rich Golden
Rice are analyzed from an ex ante perspective. The focus of this
analysis is on India, where vitamin A deficiency (VAD) is a serious
public health problem, causing a sizeable disease burden, especially
in terms of increased child mortality. Simulations show that, with
appropriate public backing, Golden Rice could reduce the disease
burden of VAD by 60%, preventing up to 40,000 child deaths in
India every year. These examples clearly demonstrate that GM
crops can contribute to poverty reduction and food security in developing countries. To realize these important economic and humanitarian benefits on a larger scale will require more financial
and institutional support for research targeted to the needs of the
poor, as well as efficient technology development and delivery.
Ethical Arguments Relevant to the Use of GM Crops
Albert Weale
he Nuffield Council on Bioethics (NCOB) has published two reports (1999 and 2004) on the social and ethical issues involved
in the use of genetically modified crops. This presentation summarises their core ethical arguments. Three sets of ethical concerns
have been raised about GM crops: potential harm to human health;
potential damage to the environment; and the ‘unnaturalness’ of
the technology. The NCOB examined these claims in the light of the
principle of general human welfare, the maintenance of human
rights and the principle of justice. It concluded in relation to the
issue of ‘unnaturalness’ that GM modification did not differ to such
an extent from conventional breeding that it is in itself morally objectionable. In making an assessment of possible costs, benefits and
risks, it was necessary to proceed on a case by case basis. However,
the potential to bring about significant benefits in developing countries (improved nutrition, enhanced pest resistance, increased
yields and new products) meant that there was an ethical obligation
to explore these potential benefits responsibly, in order to contribute to the reduction of poverty, and improve food security and
profitable agriculture in developing countries. NCOB held that
these conclusions were consistent with any practical precautionary approach. In particular, in applying a precautionary approach
the risks associated with the status quo need to be considered, as
well as any risks inherent in the technology. These ethical requirements have implications for the governance of the technology in
particular mechanisms for enabling small scale farmers to express
their preferences for traits selected by plant breeders and mechanisms for the diffusion of risk-based evaluations.

T

Benefits of GM Crops for the Poor:
Household Income, Nutrition, and Health
Matin Qaim
he potential impacts of genetically modified (GM) crops on income, poverty, and food security in developing countries continue to be the subject of controversy in the public debate. Here, a
review of the evidence available so far is given. Separation is made
between first-generation GM technologies, with improved agronomic
crop traits, and second-generation technologies, with improved quality traits. As an example of first-generation technologies, the impacts
of insect-resistant Bt cotton are analyzed. Bt cotton has been
adopted already by millions of small-scale farmers around the
world, including in India, China, Argentina, South Africa and other
developing countries. On average, adopting farmers in all these
countries benefit from insecticide savings, higher effective yields
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Dr. Andrew Apel holds degrees in philosophy and law, and as a journalist has focused exclusively on agricultural biotechnology since
1996. He is the former editor of AgBiotech Reporter, and former contributing editor for Seed & Crops Digest. Currently, he is editor in chief
of GMObelus, http://www.gmobelus.com, an online news publication
covering agricultural biotechnology. He owns a farm in Iowa, which
has been in his family for four generations.

at global and local levels incl. in Egypt, Sub Sahara Africa, China,
and Russia. He has published extensively, chiefly on the topics of
economic policy, agriculture change, science and technology and
on policy issues relating to trade, hunger, health, and nutrition. This
includes publications relevant for this conference, such as J. von
Braun “The world food situation: New driving forces and required actions”. Food Policy Report. Washington, DC: IFPRI 2008; Qaim, M.;
A.F. Krattinger; and J. von Braun (eds.). “Agricultural biotechnology in development countries: Towards optimizing the benefits for the
poor.” Boston, Dordrecht, and London: Kluwer Academic Publishers, 2000; and J. von Braun, E. Diaz-Bonilla,“Globalization of Food
and Agriculture and the Poor”, Oxford University Press. Oxford, New
Delhi, 2008. He was President of the International Association of
Agricultural Economists in 2000-2003, is member of Academies in
Germany and China, Fellow of AAAS, and serves numerous scientific societies, international organizations, and advisory councils/boards around the world. For more information see:
http://www.ifpri.org/srstaff/vonbraunj.asp

Kym Anderson is George Gollin Professor of Economics and Foundation Executive Director of the Centre for International Economic
Studies (CIES) at the University of Adelaide in Australia. He is also a
Research Fellow with Europe’s London-based Centre for Economic
Policy Research and a Fellow of the Academy of the Social Sciences
in Australia, the American Agricltural Economics Association and the
Australian Agricultural and Resource Economics Society. During
2004-07 he was on extended leave at the World Bank’s Development
Research Group in Washington DC as Lead Economist (Trade Policy).
His research interests and publications are in the areas of international
trade and development, agricultural economics, and environmental
and resource economics. He has published more than 25 books and
around 250 journal articles and chapters in other books including
more than a dozen on the economics of agricultural biotechnology
adoption and policies. He has been a consultant to numerous national
and international bureaucracies, business organisations and corporations. During a period of leave he spent 1990-92 as deputy to the director of the Research Division of the GATT (now WTO) Secretariat
in Geneva, and subsequently became the first economist to serve on
a series of dispute settlement panels at the World Trade Organization
(concerning the EU’s banana import regime, 1996-2008). In 1996-97
he served on a panel advising the Ministers for Foreign Affairs and
Trade in their preparation of Australia’s first White Paper on Foreign
and Trade Policy. His recent edited volumes include Agricultural Trade
Reform and the Doha Development Agenda (with Will Martin) and The
WTO and Agriculture (with Tim Josling). The first of those received the
American Agricultural Economic Association (AAEA) Quality of Communications Award for 2006 and the Australian Agricultural and Resource Economics Society’s inaugural Quality of Research Discovery
Prize in 2007. Earlier books on agricultural trade policy are Disarray
in World Food Markets: A Quantitative Assessment (with R. Tyers, 1992),
Changing Comparative Advantages in China: Effects on Food, Feed and
Fibre Markets (1990 in English and French, 1992 in Chinese) and The
Political Economy of Agricultural Protection: East Asia in International
Perspective (with Y. Hayami and others, 1986 in English, 1996 in Chinese). The last of those books received the Tohata Memorial Award in
1987, provided by Japan’s National Institute for Research Advancement.
Currently he is directing a large research project for the World Bank
involving 140 consultants and more than 70 countries, aimed at quantifying the changing extent of policy distortions to agricultural incentives around the world, the political economy reasons for them, and
their effects on farmer incomes, on national economic welfare and on
income inequality and poverty. A total of seven edited volumes are currently in various stages of production (4 due out by end-2008, the other
3 in 2009). Details are at www.worldbank.org/agdistortions

Moisés Burachik obtained his Ph.D. Chemistry (University of
Buenos Aires) and did post-doctoral research at The Rockefeller
University and at The New York Blood Center. At present he is the
Head of the Biotechnology Office within the Secretary of Agriculture, Livestock, Forestry and Food. Dr. Burachik leads the work on
three aspects of the regulatory system for GMOs in Argentina: environmental risk assessment, guidelines (writing, updating and
compliance) and design and formulation of policies and participates in the safety assessment of GMO-derived food. He has been
involved with GMO regulatory activities in Argentina since their
onset in 1991. He participated in the National Advisory Committee on Agricultural Biotechnology, first as a member, then as staff
and now as head of the Biotechnology Office, where the Advisory
Committee operates. As head of the Biotechnology Office, he led
the development for the Strategic Plan 2005-2015 for the Development of Agricultural Biotechnology in Argentina, with the participation of a wide range of institutions and experts. He has
participated in a variety of GMO-related meetings, has lectured and
written several training courses and workshops in Latin America,
has participated in several expert consultation meetings and organized or co-organized workshops. He was awarded the 2004
FAO-RedBio Gold Medal, in recognition of his activities at training, diffusion and harmonization of GMO biosafety in Latin America and The Caribbean. At present, he is also the Coordinator for
Argentina of the ongoing FAO Project (Technical Cooperation Programme TCP/RLA/3109) on the Development of the Technical Reference Tools for the Management of Biosafety in the Countries of
the Extended Mercosur (Argentina, Bolivia, Brazil, Chile, Paraguay
and Uruguay). He acted as country delegate (scientific support) at
the Argentina, Canada and US vs EU controversy Panel at the WTO.
He attends the OECD meetings of the Working Group on Harmonization of Regulatory Oversight in Biotecnology as the Head of
the Argentina’s Delegation. He also led the Argentine delegation at
the Conference of the Parties of the Cartagena Protocol (CBD).
Prior to his appointment as Head of the Biotechnology Office, Dr.
Burachik lectured at the Department of Exact and Natural Sciences, University of Buenos Aires, as chair of the Biotechnology
course. Before this, he had organized the Biotechnology Unit at the
National Institute of Industrial Technology. At these institutions he
did research on some biotechnological applications involving microbial systems.

Joachim von Braun, IFPRI’s Director General, guides and oversees the Institute’s efforts to provide research-based sustainable solutions for ending hunger and malnutrition. With about 270 staff
members – two thirds of which are based in Washington DC and
the others in developing countries – IFPRI is the world’s premier research center on food and agriculture policy research. Before becoming IFPRI’s Director General in 2002, he served as Director of
the Center for Development Research and Professor for Economic
and Technological Change at the University of Bonn, Germany. His
Doctoral Degree in Agricultural Economics is from the University
of Gottingen, Germany. Dr. von Braun has done economics research

Bruce M. Chassy is a citizen of the USA. He grew up in San Diego,
California and holds a baccalaureate in Chemistry from San Diego
State University. He was awarded his Ph.D. in Biochemistry at Cornell University in Ithaca, NY. Dr. Chassy served as a research
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chemist at the National Institutes for Health (NIH) from 1968-1989
where he researched the biochemistry and molecular genetics of
lactic acid bacteria that are dental pathogens and others that are
used in food and dairy fermentations. His research experiences
with the development of genetically modified microorganisms that
could be used in foods led him to an interest in food safety and the
safety evaluation of “biotech foods.” He received the Distingushed
Service Award of the US Public Health Service in 1985. In 1989 he
moved to the University of Illinois as Professor and Head of the Department of Food Science. The Dept. of Food Science was merged
with Foods and Nutrition to form the Department of Food Science
and Human Nutrition in 1995. After serving as first Head of FSHN
from 1995-2000, Dr. Chassy became the Executive Associate Director of the Biotechnology Center and was named Assistant Dean for
Research in the College of Agricultural, Consumer and Environmental Sciences. He currently serves as Assistant Dean for Science
Communication and Outreach and as a Professor of Food Science
and Professor of Nutritional Sciences. He teaches a graduate course
in food safety assessment and another that explores key issues at
the interface between the science of food and nutrition and the consumer. In recent years Dr. Chassy has continued to be active in the
development of strategies for food safety evaluation and their application to the setting public policy. Dr. Chassy has served as an expert advisor or consultant with numerous organizations that have
a role in agricultural biotechnology policy and regulation (ie. WHO,
FAO, OECD, ILSI, IFT, US FDA and the US EPA). Outreach education has been a career priority for Dr. Chassy; he has served as an
ASM Visting Professor, an NIH Visiting Professor, a UNDP Consultant in India, and as a Fulbright Lecturer in Spain. He has been
an Associate Editor of several scientific journals and Chaired the
IFT Expert Panel on Food Safety and Nutrtion as well as the IFT
Biotechnology Division. He recently authored or co-authored papers on “The History and Future of GMOs in Food and Agriculture”
and “Crop Biotechnology and the Future of Food: A Scientific Assessment.” He is also a co-author of the recent ILSI publications:
“Nutritional and Safety Assessments of Foods and Feeds Nutritionally Improved through Biotechnology (2004)” and “Nutritional
and Safety Assessments of Foods and Feeds Nutritionally Improved
through Biotechnology: Case Studies (2008).”

flow. He has lectured widely on transgenic biosafety, as part of the
UNIDO academic biosafety course given at various universities
around the world. He has been made an honorary fellow of both the
Weed Science Society of America and the International Weed Science
Society. He is an editor or on the the editorial board of four journals
in plant sciences and is a co-author or author of over 275 scientific papers and book chapters and six books dealing with these issues. His
latest edited books are entitled Crop Ferality and Volunteerism (2005),
Novel Biotechnologies for Biocontrol Agent Enhancement and Management (2007), Integrating New Technologies for Striga Control:
Ending the Witch-hunt (2007) and his single authored books are Molecular Biology of Weed Control (2002) and Genetic Glass Ceilings Transgenics for Crop Biodiversity (2007).
Professor Drew L. Kershen has been teaching at the University of
Oklahoma since 1971. He is admitted to the Oklahoma Bar and the
Bar of the United States Court for the Western District of Oklahoma.
He is a member of the American Agricultural Law Association, the
American Bar Association and a life-member of the Council on Agricultural Science and Technology (CAST). He was a Director of the
Rocky Mountain Mineral Law Foundation and the Co-Reporter to the
NCCUSL/ALI Drafting Committee on Article 7 that redrafted UCC Article 7 Documents of Title (i.e. warehouse receipts and bills of lading).
Revised Article 7 became part of the Uniform Commercial Code in October 2003. He has been a visiting professor at the law schools of the
Univ. of Arkansas – Fayetteville, Univ. of Arkansas – Little Rock, Drake
Univ., Univ. of Illinois, Univ. of Kansas, Oklahoma City Univ., Texas
Tech Univ., and the Univ. of Texas. He was a Fulbright Teaching Fellow to the Universidad José Cecilio del Valle in Tegucigalpa, Honduras
in the summer 1999. Professor Kershen concentrates his teaching, research and writing in the areas of agricultural law (with a particular
emphasis on agricultural commercial law, agricultural environmental
law, and agricultural biotechnology) and water law. His work is part
of the Natural Resources curriculum at the College of Law. He has published more than 30 articles, 2 books, and 3 book chapters on agricultural law topics. He is a frequent lecturer on topics related to agricultural law and water law. In the past ten years, Professor Kershen
has focused his teaching, writing, and speaking on agricultural
biotechnology law and policy issues. He has written extensively on legal liability, intellectual property, and regulatory issues in agricultural
biotechnology. He has been a speaker on agricultural biotechnology
in Canada, Costa Rica, Guatemala, Honduras, Italy, India, Israel,
Malaysia, Spain, and the United States. He is also a member of the
Public Research Regulation Initiative, a public service organization,
through which he has participated in international negotiations concerning agricultural biotechnology.

Dr. Richard Flavell joined Ceres in 1998. From 1987 to 1998 he was the
Director of the John Innes Centre in Norwich, England, a premier
plant and microbial research institute. He has published over 190 scientific articles, lectured widely and contributed significantly to the development of modern biotechnology in agriculture. His research group
in the United Kingdom was among the very first worldwide to successfully clone plant DNA, isolate and sequence plant genes, and produce transgenic plants. Dr. Flavell is an expert in cereal plant genomics,
having produced the first molecular maps of plant chromosomes to reveal the constituent sequences. He has been a leader in European plant
biotechnology initiating and guiding a pan-European organization to
manage large EU plant biotechnology research programs more effectively. In 1999, Dr. Flavell was named a Commander of the British Empire for his contributions to plant and microbial sciences. Dr. Flavell received his Ph.D. from the University of East Anglia and is a Fellow of
EMBO and of The Royal Society of London. He is currently an Adjunct
Professor in the Department of Molecular, Cellular and Developmental
Biology at the University of California at Los Angeles.

Anatole Krattiger is Research Professor at Arizona State University
(ASU), teaches at the Sandra Day O’Connor College of Law at ASU
and at Cornell University, and serves as Chair of bioDevelopmentsInternational Institute. He focuses on intellectual property and innovation management in the life sciences, building and managing
public-private partnerships, deals with “humanitarian” licensing and
“global access” issues, and consults widely for public and private sectors, including philanthropic foundations and developing country governments. A Swiss citizen, he began his career as a farmer, worked at
CIMMYT in Mexico, at Cornell University in Ithaca, and at the International Academy of the Environment in Geneva. He worked on the
creation of ISAAA which he led for seven years and served as Executive to the Humanitarian Board for Golden Rice. He is a member of:
the Advisory Council of the Franklin Pierce Law Center; of the Board
of the Black Sea Biotechnology Association; of the Editorial Boards
of the Int. J. of Biotechnology and of the Int. J. of Technology Transfer
and Commercialization; was Distinguished Advisor to the Council for
Biotechnology Information until the Council merged with BIO; and
is Editor-in-Chief of Innovation Strategy Today. Most recently, he
spearheaded the editing and production of Intellectual Property Management in Health and Agricultural Innovation: A Handbook of Best
Practices which comprises over 150 chapters, an Executive Guide, CDROM and online version. He holds a PhD and MPhil in Genetics and

Dr. Jonathan Gressel joined the Plant Sciences Weizmann Institute
of Science, Rehovot, Israel in 1963 and is now professor emeritus. He
has considerable experience dealing with the use of transgenic crops
and transgenic biocontrol agents for the control of parasitic weeds
that devastate crops in Africa and around the Mediterranean, with
joint projects with scientists in Egypt and Kenya. Conversely, he has
extensively studied the evolution of herbicide resistance in weeds from
evolutionary, genetic and biochemical perspectives, and has consulted
widely from India to Argentine on dealing with these issues. He and
his colleagues have also developed tools to assess the risks from transgene flow as well as developed strategies to mitigate such transgene
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Biochemistry from the University of Cambridge, UK, a BSc in Agronomy, and Diplomas in Farming, in Farm Management and in Agriculture.

tural Alumni Association, and Certificate of Merit from the United
States Department of Agriculture. He has supervised the research of
over 35 graduate students. He has authored 36 peer-reviewed journal articles, published 35 Abstracts from selected papers presented at professional meetings, co-authored four books and four book chapters,
and published over 100 research bulletins and extension publications.
He has taught undergraduate and graduate courses in agricultural price
analysis and agricultural policy to more than 3,000 students. He currently co-teaches the capstone course in agribusiness research in the
distance-learning MS/MBA program offered jointly by Purdue University and Indiana University. He has been a speaker for more than 1000
Extension programs. In his current role as an Associate Director of Agricultural Research Programs he provides oversight for Federally funded
research projects for approximately 300 faculty in 16 disciplinary departments in three Colleges-Agriculture, Veterinary Medicine, and Consumer and Family Sciences. He was appointed by Secretary of
Agriculture Dan Glickman to the Advisory Committee on Agricultural
Biotechnology for the United States Department of Agriculture. He cochaired a national conference for the National Agricultural Biotechnology Council on biotechnology and risk communication. For several
years, he was a member of the Committee on Biotechnology of the Division of Agriculture of the National Association of State Universities
and Land Grant Colleges and a member of the Operating Committee of
the National Agricultural Biotechnology Council. For eight years, he
served as chairman of three North Central Region food and agricultural policy research committees. He has chaired the North Central
Agricultural Experiment Station Directors Association and the North
Central Multistate Research Committee. He also serves on the Board of
Directors of the Agricultural Alumni Seed Improvement Association,
Indiana Pork Board, and the Indiana Soybean Alliance. He is a member of many academic honoraries including Phi Kappa Phi, Gamma
Sigma Delta, Epsilon Sigma Phi, and Ceres. He is a past President of the
Purdue University Chapter of Sigma Xi. He is a member of several professional organizations including the American Agricultural Economics Association, the International Association of Agricultural
Economists, the American Economics Association, and the American
Association for the Advancement of Science. He chairs the Purdue University Department of Band Advisory Committee. He has had extensive
international professional experience in Argentina, Russia, Bolivia,
Brazil, Mexico, the Netherlands, Egypt, Hungary, Spain, India, and Portugal. During his Purdue University career he has worked in these countries with government, university, and private sector organizations as an
agricultural policy and development specialist with special focus in recent years on the adoption of agricultural biotechnology. He lived in
South America for six years as a teacher, school administrator, and researcher. He has served as a consultant for the World Bank, Ford Foundation, and the U.S. Agency for International Development. He is fluent
in Spanish and Portuguese.

Dr. Jiayang Li is the Vice President, Chinese Academy of Scinces
(CAS). He received his Bachelor degree of Agronomy from Anhui
Agricultural College in 1982, Master degree of Science from Institute of Genetics, Chinese Academy of Sciences in 1984, and Ph. D.
from Brandeis University in 1991. After the postdoctoral training in
Boyce Thompson Institute for Plant Researches at Cornell University, he was recruited as a Principal Investigator (professor) in 1994
by the Institute of Genetics and Developmental Biology, CAS. He
has been elected fellow, Asia-Pacific International Molecular Biology Network, Chinese Academy of Sciences, and the Third World
Academy of Sciences (TWAS). He has been awarded the Grant for
Distinguished Young Scientists in China, the Grant for One-hundred Talents Program by CAS, Prize of Ho Leung Ho Lee Foundation for Scientific and Technological Progress, China National
Natural Science Award, and TWAS Medal Lecture Award.
Steve Long is the Robert Emerson Professor in Plant Biology and Crop
Sciences at the University of Illinois. He obtained his B.Sc. in Agricultural Botany from the University of Reading and Ph.D. in Environmental Physiology from the University of Leeds. He moved from Leeds
to a faculty position at the University of Essex where he rose through
the ranks to Full Professor. He has also held positions at the Smithsonian Institution, Brookhaven National Laboratory, and the University of Vienna. He moved to Illinois in 1999. Photosynthesis is directly
or indirectly the source of all of our food, and much of our fuel. Long’s
research has examined, and continues to examine, how the efficiency
of photosynthesis can be improved through both conventional breeding and transgenic technologies. His research extends from the laboratory to field production, and includes adaptation to climate change.
He is listed by ISI as one of the 250 most cited authors in Animal &
Plant Biology and one of the 20 most cited on Global Climate Change.
He is author to over 200 peer reviewed journal publications on photosynthesis, global change impacts on plants, and bioenergy. He is Founding and Chief Editor of Global Change Biology, which has risen to be
one of the most highly cited journals in environmental science. He has
co-organized and taught eleven courses on research techniques in
photosynthesis and bioproductivity improvement in developing countries and assisted in research programme development under the auspices of UNEP/UNDP. He gave a US Congressional Briefing on the impacts of atmospheric change on crops and on opportunities for
mitigation in 2005 and last year provided a briefing to President Bush
at the White House on opportunities for mitigation through renewable
fuels from crop systems. Long is Deputy Director of the UC Berkeley/University of Illinois Energy Bioscience Institute – which was
awarded $500M over 10 years by BP in February 2007. The mission of
the Institute is to develop environmentally and economically sustainable biofuel systems beyond corn ethanol and soy diesel, that do not
conflict with food production. He was made a Fellow of the American
Academy for the Advancement of Sciences (AAAS) in February 2008.

Piero Morandini, after receiving a summa cum laude degree in
Chemistry at the University of Turin in 1986, turned to the field of
biology. He worked for three years in Munich at the Max Planck institute for Biochemistry and the Zoological institute of the LudwigMaximilian University, specializing in the field of molecular biology
and development of the soil amoeba Dictyostelium. He moved on
to Cambridge (UK), working on the same subject at the Medical
Research Council in the Laboratory of Molecular Biology for three
years. From 1994 he is at the University of Milan, in the Department of Biology, working on fundamental problems of plant biology and biotechnology. Since 1999 he has been a Researcher in
plant physiology, focussing in later years on the control of metabolism in plants. Dr. Morandini is author of more than 20 articles in
refereed journals and two book chapters in the field of molecular
biology and plant biotechnology. He works as a referee for several
journals and national granting agencies. Piero Morandini currently
teaches Plant physiology, Plant industrial biotechnology and Public perception and communication to biotechnology students at the
University of Milan. He is a member of the Scientific Committee for
Agricultural Biotechnology of the Lombardy Region. He tries to
improve the public understanding of agricultural biotechnology by

Marshall A. Martin is the Associate Director of Agricultural Research
Programs and Professor of Agricultural Economics at Purdue University. He earned his B.S. in Agricultural Economics from Iowa State University (1966), and his M.S. and Ph.D. degrees in Agricultural
Economics from Purdue University (1972 and 1976, respectively). His
professional interests include agricultural policy, international trade,
and technology assessment (especially biotechnology and pesticide use).
His recent research has emphasized the socioeconomic implications of
biological, insecticide, and transgenic approaches to management of
insects in maize. He has received many research, teaching, and Extension awards including best MS Thesis Award from the American Agricultural Economics Association both as a graduate student and as a
major professor, Quality of Communication Award from the American
Agricultural Economics Association, Frederick L. Hovde Award from
Purdue University for Excellence of Educational Service to the Rural
People of Indiana, Certificate of Distinction from the Purdue Agricul-
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contributing articles to several newspapers, including Avvenire and
Tempi and participating to public debates on TV and radio, as well
as schools and cultural events.

and postdoctoral fellows, and teaches graduate-level courses in genetics and undergraduate courses in agroecology and sustainable
agriculture. The latter course is taught on-site in Costa Rica. He has
traveled extensively throughout Latin America, and worked closely
with legislators and regulators in the various countries with their legal and regulatory issues relating to biotechnology. He is the scientific
advisor to the Biotechnology Committee of the International Life
Sciences Institute, which serves to bring the best science available to
help formulate regulatory policies.

Martina Newell-McGloughlin directs the UC Systemwide Biotechnology Research and Education Program (UC BREP), which covers
all ten campuses and the three national Laboratories, Lawrence Livermore, Lawrence Berkeley and Los Alamos. The founding director
was Nobel Laureate Paul Berg. She is co-director of an NIH Training
Program in Biomolecular Technology, one of four in California, the
others being at UC Berkeley, UCLA and UC San Diego, and co-director of the NSF IGERT program in Collaborative Research and Education in Agricultural Technologies and Engineering, a UC/Ireland
collaboration. Prior to her UC BREP directorship she was director of
the UC Systemwide Life Sciences Informatics Program and the local
UC Davis Biotechnology Program. She helped contribute to the formation of Science Foundation Ireland and is now a member of its
Board of Directors. In her position she is required to be cognisant of
the state-of-the-art in everything from stem cells to nanotechnology research across academia and industry. She has broad experience in developing novel biotechnology research, training and education
programs and experience in managing large multidisciplinary grants
programs. She has published numerous papers, articles, book chapters and three books on biotechnology including her latest book “The
Evolution of Biotechnology: From Natufians to Nanotechnology”
published in January 2007. She has also edited four books and has a
fifth in progress. Her personal research experience has been in the
areas of disease resistance in plants, scale-up systems for industrial
and pharmaceutical production in microbes and microbiological mining. She has a special interest in Developing World Research and is
part of the USAID Applied Biotechnology Research Program. She
speaks frequently before scientific and other associations, testifies before legislative bodies, and works with the media. She travels worldwide for various organizations evaluating programs and as an expert
on biotech research and education issues. The UC Davis Academic
Federation selected her to receive its 2001 James H. Meyer Distinguished Achievement Award. In 2003, the Council for Biotechnology
named her one of the DNA Anniversary Year, Faces of Innovation
among such luminaries as Norman Borlaug, Ingo Potrykus, Mary Dell
Chilton and Roger Beachy, the pioneers and innovators behind the
progress of plant biotechnology over the past 20 years. In 2005 she
and Lester Crawford, former FDA Commissioner, among others, were
awarded the ‘Irish America Life Science Awards’ as one of the top contributors to Irish American Life Science.

Dr. Channapatna S. Prakash, Professor at Tuskegee University (USA),
has been actively involved in enhancing the societal awareness of food
biotechnology issues around the world. His Internet website www.agbioworld.org has become an important portal disseminating information and promoting discussion on this subject among stakeholders
such as scientists, policy makers, activists and journalists. Dr. Prakash
has actively worked to promote biotechnology research and policy in
developing countries of Asia and Africa through training of students
and scholars, research collaboration and lectures. See his website. He
has earlier served on the USDA’s Agricultural Biotechnology Advisory
Committee and the Advisory Committee for the Department of
Biotechnology for the government of India. His outreach activities include writing commentaries, delivering public lectures, providing
media interviews, and moderating daily Internet discussion group and
newsletter ‘AgBioView’ which is read by more than 5000 experts in 65
countries. The AgBioView is widely recognized as a premier news outlet on agbiotech issues because of its broad focus on technical, societal and ethical issues. Dr. Prakash, through his efforts has been
successful in impacting decision makers, the media and consumers in
creating awareness of agbiotech issues especially on technology development and biosafety issues. He been instrumental in catalyzing
the scientific community in many countries to be more proactive in the
biotechnology debate. Dr. Prakash’s contribution to agricultural
biotechnology outreach was recognized by the magazine Progressive
Farmer who awarded him the ‘Man of the Year’ award ‘in service to Alabama Agriculture’. He was recently named as one of a dozen ‘pioneers, visionaries and innovators behind the progress and promise of
plant biotechnology’ by the Council for Biotechnology Information.
He was chosen by his peers as among the “100 Top Living Contributors to Biotechnology” (October 2005) while the prestigious ‘Nature’
magazine readers’ short listed him for “Who’s who in biotech some of
biotech’s most remarkable and influential personalities from the past
10 years” (March 2006). Dr. Prakash has a bachelor’s degree in agriculture and a masters in genetics from India, and obtained his Ph.D.
in forestry/genetics from the Australian National University, Canberra.
His research interests include studies on transgenic plants, gene expression, tissue culture and plant genomics. Dr. Prakash’s group at TU
has led the development of transgenic sweetpotato plants, identification of DNA markers in peanut and the development of a genetic map
of cultivated peanut. He serves on the scientific advisory board of
American Council on Science and Health (NY), BioScience Policy Institute (New Zealand), Norman Bolaug Institute of Plant Sciences
(UK), Institute for Trade, Standards and Sustainable Development,
Lifeboat Foundation, Policy Network (UK) and Life Science Foundation India.

Robert Paarlberg is the Betty F. Johnson Professor of Political Science at Wellesley College and currently a Visiting Professor of Government at Harvard University. He received his undergraduate degree
at Carleton College and his PhD at Harvard. He is the author, most
recently, of “Starved for Science: How Biotechnology is Being Kept
out of Africa” (Harvard University Press, 2008). He is a member of
the Board of Agriculture and Natural Resources at the National Research Council and has been a consultant to the International Food
Policy Research Institute, the World Bank, the U.S. Agency for International Development, the Chicago Council on Global Affairs,
FAO, and the Bill and Melinda Gates Foundation.

Matin Qaim, a citizen of Germany, holds an MSc in Agricultural Sciences from the University of Kiel and a PhD in Agricultural Economics from the University of Bonn. From 2001 to 2003, he was a Post-Doc
Visiting Fellow at the University of California at Berkeley (USA), before he became a Senior Researcher at the Center for Development Research in Bonn. Between 2004 and 2007, he was a Professor of Agricultural and Development Economics at the University of Hohenheim
in Stuttgart. In 2007 he became Professor of International Food Economics and Rural Development at the Georg-August-University of
Goettingen. Qaim has extensive research experience related to the economics of agricultural technologies in developing countries. In particular, he has implemented and coordinated numerous studies on the
adoption and impacts of biotechnology in the small farm sector in
countries of Asia, Africa, and Latin America. Apart from impacts on

Wayne Parrott is a native of Guatemala, and has a degree in agronomy from the University of Kentucky, and MS and PhD degrees in
Plant Breeding and Plant Genetics from the University of Wisconsin.
He is currently a professor of Crop Science at the University of Georgia, where he has been for the past 21 years. He conducts research on
the development and deployment of transgenic crop plants, and has
published over 70 journal articles in refereed publications, along with
12 book chapters and three patents. He has served on the Editorial
Boards of Plant Cell Reports, Plant Cell Tissue and Organ Culture, and
Crop Science. He has been elected chair of the biotechnology section
of the Crop Science Society of America and of the plant section of the
Society for In Vitro Biology, and is a fellow of the Crop Science Society of America. He is actively engaged in training graduate students
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farm productivity, income, and poverty in rural areas, he has also analyzed wider effects on nutrition and public health. Qaim has published widely in international scientific journals and books. His research has also been awarded several academic prizes.

bridge. They have three daughters: Chennai-based TB researcher
Soumya Swaminathan, Kolkata-based economist Madhura Swaminathan and Nitya Rao, who works on gender issues. Dr. Swaminathan
lives in Chennai, Tamilnadu with his wife. He has five grandchildren.

Dr. Eric Sachs was awarded degrees at Texas A&M University and the
University of California, Davis. He has worked at Monsanto Company, St. Louis, for 30+ years and has played a key role in the development and application of agricultural biotechnology or GM crops. He
currently is Lead, Scientific and Regulatory Affairs, and his group focuses on increasing understanding and acceptance of GM crops. His
primary responsibilities include: broadly communicating principles of
risk assessment and risk management of GM crops; enabling the development and application of harmonized GM crop regulations based
on science and comparative risk; responding to false and misleading
claims regarding biotechnology regulation, food and feed safety, environmental impacts, and socio-economic impacts; supporting and encouraging the development of independent, third-party studies that examine the safety and impacts of approved biotech crops; and providing
stewardship oversight of responsible weed resistance management
for herbicide tolerant biotech crops, and geographically appropriate,
product focused, insect resistance management for insect-protected
biotech crops. As a leader and communicator within the private sector, he successfully uses his knowledge of science and biotechnology,
experience, and passion to communicate the safety and benefits of GM
crops, to demystify the science of biotechnology, and to build confidence among the public.

Albert Weale is Professor of Government and co-editor of the
British Journal of Political Science at the University of Essex. Since
January 2008 he has also chaired the Nuffield Council on Bioethics.
His research and publications have been concentrated on issues of
political theory and public policy, especially the theory of justice
and the theory of democracy, health policy and comparative environmental policy. His principal publications include Equality and
Social Policy (Routledge and Kegan Paul, 1978), Political Theory
and Social Policy (Macmillan, 1983), The New Politics of Pollution
(Manchester University Press, 1992), Democracy (Macmillan, 1999,
second revised edition 2007) and, with others, The Theory of Choice
(Blackwell, 1992) and Environmental Governance in Europe (Oxford University Press (2000) as well as a number of edited works
and papers. He graduated in Theology from Clare College Cambridge in 1971 and was awarded a PhD in Social and Political Sciences at the University of Cambridge in 1977. Between 1974 and
1976 he was Sir James Knott Fellow at the University of Newcastle. He was Lecturer in Politics (1976-85) and Assistant Director of
the Institute for Research in the Social Sciences (1982-85) at the
University of York and then became Professor of Politics at the University of East Anglia (1985-92). Between 1986 and 1990 he was a
member of the Advisory Board of the King’s Fund Health Policy Institute and chaired the King’s Fund Grants Committee between
1997 and 2001. He has also served on a number of committees for
the UK’s Economic and Social Research Council. Between 1995 and
1996 he chaired the Working Party on The Ethics of Xenotransplantation, established by the Nuffield Council on Bioethics. In
1993 he became a Council nominated Fellow of the Royal Society
of Arts and in 1998 he was elected a Fellow of the British Academy.

Ismail Serageldin, Director, Library of Alexandria, also chairs the
Boards of Directors for each of the BA’s affiliated research institutes
and museums. He serves as Chair and Member of a number of advisory committees for academic, research, scientific and international
institutions and civil society efforts which include the Institut d’Egypte (Egyptian Academy of Science), TWAS (Third World Academy
of Sciences), the Indian National Academy of Agricultural Sciences
and the European Academy of Sciences and Arts. He is former Chairman, Consultative Group on International Agricultural Research
(CGIAR, 1994-2000), Founder and former Chairman, the Global Water Partnership (GWP, 1996-2000) and the Consultative Group to Assist the Poorest (CGAP), a microfinance program (1995-2000) and was
Distinguished Professor at Wageningen University in the Netherlands. Serageldin has also served in a number of capacities at the
World Bank, including as Vice President for Environmentally and Socially Sustainable Development (1992-1998), and for Special Programs (1998-2000). He has published over 50 books and monographs
and over 200 papers on a variety of topics including biotechnology,
rural development, sustainability, and the value of science to society.
He holds a Bachelor of Science degree in engineering from Cairo University and Masters’ degree and a PhD from Harvard University and
has received 21 honorary doctorates.

Robert Zeigler is an internationally respected plant pathologist with
more than 25 years’ experience in agricultural research in the developing world. He became director general of the International Rice Research Institute (IRRI) in 2005. IRRI is based in the Philippines, with
offices in 14 countries and activities in over 25 countries. It focuses on
sustaining, understanding, and using the genetic diversity of rice to
improve rice productivity and the livelihood of rice farmers and consumers. It works to improve sustainable production practices and understand the social and political context in which improved rice
production systems operate. As director general, he is the chief executive officer of the institute and directly manages and administers its
affairs in accordance with the policies and decisions of a board of
trustees. He also serves as a spokesperson on a wide range of issues
that affect rice growers and consumers everywhere. Dr. Zeigler had
previously worked at IRRI from 1992 to 1998 as a plant pathologist,
when he led the Rainfed Lowland Rice Research Program and the Irrigated Rice Research Program. After graduating in 1972, he joined
the Peace Corps and spent two years as a science teacher in the Democratic Republic of Congo in Africa and later joined the International
Center for Tropical Agriculture (CIAT) in Colombia as a visiting research associate working on cassava. In 1982, he went to Burundi to
work for three years as a technical adviser for the African nation's
maize program at the Institut des Sciences Agronomiques du Burundi.
He then returned to CIAT, eventually becoming the head of the rice
program. He became professor and head of the Department of Plant
Pathology and director of the Plant Biotechnology Center at Kansas
State University in the U.S. Before returning to IRRI, he was the founding director of the Generation Challenge Program, based in Mexico, of
the Consultative Group on International Agricultural Research. In this
capacity, he implemented a program that took a conceptual framework for understanding and applying genetic diversity to crop improvement and translated it into a functioning and vibrant program
with management and governance structures and, most importantly,
a comprehensive research program. He has degrees from Cornell University, Oregon State University, and the University of Illinois. He is

Monkombu Sambasivan Swaminathan is an Indian agriculture
scientist, born August 7, 1925, in Kumbakonam, Tamilnadu, the second of four sons of a surgeon. His ancestral home is the island village
of Monkompu, Alleppey District, Kerala. He is known as ‘Father of the
Green Revolution in India’, for his leadership and success in introducing and further developing high-yielding varieties of wheat in India. He is founder and Chairman of the MS Swaminathan Research
Foundation, leading the ‘Evergreen Revolution’. He is a visionary
whose dream is to rid the world of hunger and poverty. Dr. Swaminathan is widely respected for his effective advocacy of sustainable development, especially using environmentally sustainable agriculture,
sustainable food security and the preservation of biodiversity. His
motto is ‘if conservation of natural resources goes wrong, nothing else
will have a chance to go right’. He said, in 2005, that: ‘I am firmly convinced that hunger and deprivation can be eliminated sooner than most
people consider feasible, provided there is a synergy among technology,
public policy and social action’. He often answers serious questions and
requests with the reply: ‘Why Not?’. He is married to Mina Swaminathan whom he met in 1951 while they were both studying at Cam-
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the chairman of the board of directors of the Association of International Agricultural Research Centers until 2010. He has served as an expert resource person (quoted or broadcast) on major television
networks (BBC, CNN, Bloomberg, NHK Japan, Al Jazeera, Deutsch
TV, Spanish National TV, Finnish National TV, Danish National TV),
on various international radio programs, and in major international
print media (The Economist, New York Times, Financial Times,
Newsweek, Time). He was awarded the Global Innovator Award by
Time in 2007. He is a member of various American and international
scientific committees and societies and is a fellow of the American Association for the Advancement of Science (AAAS). He was awarded a
medal of recognition “for the cause of agricultural development in Viet-

nam” in 2007. He has authored and co-authored well over one hundred
refereed international journal articles, reports, and scientific papers,
and has delivered numerous invited lectures worldwide. Among his
important publications are scientific journal articles that appeared in
Plant Disease (2001) – Agricultural biotechnology: Reducing poverty
in developing countries; in Genetics (1999) – Population structure and
dynamics of Magnaporthe grisea in the Indian Himalayas; and in Annual Review of Phytopathology (1998) – Recombination in Magnaporthe
grisea. He is the principal author of two major books: Rice Research
and Development Policy: A First Encounter (1996) and Physiology of
Stress Tolerance in Rice (1996).

For the biographies of the Academicians of the PAS, cf. Pontificia Academia Scientiarvm, Yearbook (Vatican City 2008), p. 15 ff.
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Transgenic Plants for Food Security
in the Context of Development

Prof. Kym Anderson
The University of Adelaide,
CEPR and World Bank
(Australia)

Prof. Nina Fedoroff
The Pennsylvania State University
(USA)

Dr. Andrew Apel
Editor in chief of GMObelus
(USA)

Prof. Richard Flavell
CERES, Inc.
(USA)

Prof. Werner Arber
University of Basel
(Switzerland)

Prof. Jonathan Gressel
Weizmann Institute of Science
(Israel)

Prof. Roger N. Beachy, President
Donald Danforth Plant Science Center
(USA)

Dr. Luis R. Herrera-Estrella, Director
Laboratorio Nacional de Genómica
para la Biodiversidad
(Mexico)

Prof. Dr. Peter Beyer
Albert-Ludwig University
(Federal Republic of Germany)

Prof. Ronald J. Herring
Cornell University
(USA)

Dr. Mpoko Bokanga, Executive Director
African Agriculture Technology Foundation
(Kenya)

Prof. Drew L. Kershen
University of Oklahoma
(USA)

Prof. Joachim von Braun, Director General
International Food Policy Research Institute
(USA)

Prof. Anatole F. Krattiger, President,
bioDevelopments LLC
Cornell University
(USA)

Dr. Moisés Burachik, Coordinador General
Oficina de Biotecnología
(Argentina)

Prof. Chris J. Leaver
University of Oxford
(UK)

Prof. Nicola Cabibbo, President
The Pontifical Academy of Sciences
(Vatican City)

Jiayang Li, Vice President and Chairman
Guangzhou Institute of Biomedicine
and Health, Chinese Academy of Sciences
(China)

Prof. Bruce M. Chassy
University of Illinois at Urbana-Champaign
(USA)

Prof. Stephen P. Long, Deputy Director
Energy Biosciences Institute
(USA)

Dr. Adrian C. Dubock
(Switzerland)

Prof. Marshall A. Martin
Purdue University
(USA)
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Dr. Henry I. Miller
Hoover Institution – Stanford University
(USA)

Dr. S. Raghavendra Rao
Ministry of Science and Technology
(India)

Marc van Montagu, President
European Federation of Biotechnology
(Belgium)

Prof. Peter H. Raven, President
Missouri Botanical Garden
(USA)

Prof. Piero A. Morandini
Università degli Studi di Milano
(Italy)

Dr. Eric Sachs
Monsanto
(USA)

Prof. Martina Newell-McGloughlin
University of California, Davis
(USA)

H.E. Msgr. Prof. Marcelo Sánchez Sorondo,
Chancellor
The Pontifical Academy of Sciences
(Vatican City)

Prof. Robert Paarlberg
Wellesley College
(USA)

Dr. Ismail Serageldin, Director
Biblioteca Alexandrina
(Egypt)

Prof. Wayne A. Parrott
The University of Georgia
(USA)

Prof. Monkombu S. Swaminathan,
Chairman
M.S. Swaminathan Research Foundation
(India)

Prof. Ingo Potrykus, Chairman
Humanitarian Golden Rice Board & Network
(Switzerland)

Prof. Albert Weale
Nuffield Council on Bioethics
and University of Essex
(UK)

Prof. Channapatna S. Prakash
Tuskegee University
(USA)

Prof. Robert Zeigler, Director General
International Rice Research Institute
(Philippines)

Prof. Dr. Matin Qaim
Georg-August-University of Göttingen
(Fed. Rep. of Germany)

Memorandum
1) Every day a bus will leave the Domus Sanctae Marthae at 8:45 for the Academy fifteen minutes before the beginning of
the session. A bus will depart from the Academy at the end of each session (about 21:30) to take participants back to the
Domus Sanctae Marthae. From 15 to 19 May, lunch and dinner for the participants will be served at the Academy except
on Sunday, 17 May, when only lunch will be served after the visit to the Vatican Museums and Sistine Chapel.
2) Every day, except Sunday, Holy Mass will be held at 7:00 at the Domus Sanctae Marthae for those who would like to
attend.

Note
Please give your form for the refunding of expenses to the secretariat at least one day before your departure so
that you can be refunded immediately.
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