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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 ca-
pable of relaunching a fair process of integral development to safeguard
human dignity.

Benedict XVI, Angelus,
Papal Summer Residence,
Castel Gandolfo, Sunday, 6 July 2008




Transgenic Plants for Food Security

INTRODUCTION

|. POTRYKUS

in the Context of Development

CONSTRAINTS TO BIOTECHNOLOGY INTRODUCTION FOR POVERTY ALLEVIATION

linked to low agricultural productivity. Inad-

equate quantity and quality of food impacts hu-
man 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) cor-
rectly applied can sustainably and safely increase crop
yields. Purchase cost and infrastructural issues
(Iack of roads, credit, market access and market-
affecting trade-distortions), however, severely limit
small-scale farmers’ ability to adopt these life-sus-
taining and lifesaving technologies.

Plant Biotechnology has a great potential to im-
prove the lives of the poor. Delivery of the technology
in the seed largely overcomes the logistical prob-
lems of distribution involved with packaged prod-
ucts: farmers can pass seed to one another. Once
the initial research is completed the ‘cost of goods’
(that is, of a biotechnologically-delivered trait car-
ried in a seed) is zero. Total time to market is com-
parable between biotechnology products and con-
ventionally 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 biotechnol-
ogy uptake has been extremely rapid, for com-
mercially introduced traits, even in developing coun-
tries (James, 2007).! However, for products from the
public sector, despite much research in developing
countries (Cohen, 2005),? this potential has not ma-
terialized. 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 com-
plexity of product introduction are severely and neg-
atively affected. Pro-poor projects are significant-
ly impeded in delivering their benefits, especially
in a developing country context. (Without such po-
litical 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 investi-
gation over more than a decade of commercial use
of Genetically Modified Organisms (GMOs), no sub-

Poverty in developing countries is usually

stantiated environmental or health risks have
been noted. Opposition to biotechnology in agri-
culture is usually ideological.

The huge potential of plant biotechnology to pro-
duce 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 regu-
latory processes involved, is extremely important
if we are to save biotechnology, in its broadest ap-
plications, 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 de-
veloping countries, the need for continued im-
provement of crop plants and agricultural pro-
ductivity to address the problem, the track record
and perspective of transgene technology, and the
roadblock to efficient use by the established con-
cept of ‘extreme precautionary regulation’. Con-
tributions from Transgenic Plants will highlight
what important contributions in the areas of tol-
erance to abiotic stress, resistance to biological
stress, improved water use efficiency, improved nu-
tritional quality, inactivation of allergens and re-
duction 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 ques-
tion of whether or not GMOs diminish or promote
biodiversity, and will describe all that is necessary
to achieve a sustainable yield, including contribu-
tions 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 regu-
latory 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 pub-
lic sector fails to fulfil its vital role. The session on
the Potential Impact on Development will high-
light what an important role transgenic plants could
play — were they not considered so highly risky by
the public, the politicians, and the regulatory au-
thorities. The question of whether or not there is
any scientific base for this attitude will be analysed
in the Putative Risk and Risk Management ses-
sion. In the introduction to this session a com-
parison between molecular alterations to the
genome by natural genetic variation and genetic en-
gineering will show that there is little reason to be
concerned about genetic engineering. Detailed
case studies will analyse putative risks to the en-
vironment 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, biosafe-
ty 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 securi-
ty already, and the novel concepts under study aim-
ing at biofuel production from biological materi-
als which will not compete for food sources, agri-
cultural land and freshwater. Hurdles Against Ef-
fective Use for the Poor will describe which hur-
dles under the presently established regulatory
regime (established without any scientific justifi-
cation as has been demonstrated in the previous ses-
sion) prevent using the technology to the benefit of
the poor. This session will also examine: the polit-
ical climate surrounding GMOs which has spread
from Europe to the rest of the world; the legal and
trade consequences connected to regulation and po-
litical 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 in-
stitutions which depend upon financial support
from donor countries in Europe, such as the Con-
sultative Group for International Agricultural Re-
search. The last session is the most important: en-
titled Ways to Overcome these Hurdles, it will aim
at developing strategies to reach the conclusion ex-
pected from the entire study week: Adjusting Reg-
ulation to Accumulated Experience and Knowl-
edge to free the technology from the unhealthy con-

straints of ‘extreme precautionary regulation’, in or-
der to enable the public sector in both developing
and developed countries to use their R&D poten-
tial to take advantage of the potential of transgenic
plants as a contribution to food security and de-
velopment.

As is obvious from the programme, this is not a
standard ‘science’ meeting. It is designed to pres-
ent 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 me-
dia, and the public, and numerous NGOs are mak-
ing sure it is applied with rigor and would even wel-
come 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 har-
ness arguments:

¢ as to why food security for the poor needs ef-
ficient access to GM-technology,

e as to why ‘extreme precautionary regulation’
is unjustified,

e to show the social and economic conse-
quences of over-regulation,

¢ on how to change regulation from ideology-
based to science-based.

We also need to develop ideas for what ‘science-
based’ regulation would mean and to develop
strategies to inform the media, the public, the reg-
ulatory authorities and governments that it is un-
justified, even immoral, to continue with current
attitudes and processes.

A necessary follow-up global or regional imple-
mentation programme will probably require a fur-
ther meeting subsequent to this study week since
time will not be sufficient to discuss all the prob-
lems in detail and design a solid programme for im-
plementation. Completion of the task will proba-
bly be assisted by current highlighted global interest
in food production and food affordability issues,
even for the poor.

! James, 2007
2 Cohen, 2005
3 Taverne, 2007
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PROGRAMME in the Context of Development

FripAy, 15 May 2009

INTRODUCTION TO THE STUDY WEEK

9:00

Welcome to the Study Week
President Nicola Cabibbo ¢ Chancellor Marcelo Sanchez Sorondo

9:20

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

10:00

Food Insecurity, Hunger and Malnutrition — Necessary Policy and Technology Changes
¢ Joachim von Braun ¢ USA
Discussion

10:40

Break

11:10

Need for an ‘Evergreen Revolution’
¢ M.S. Swaminathan ¢ India
Discussion

11:50

The Past, Present and Future of Plant Genetic Modification
& Nina Fedoroff ¢ USA
Discussion

12:30

Lunch at the Casina Pio IV

CONTRIBUTIONS FROM TRANSGENIC PLANTS

14:00

Tolerance to Abiotic Stresses
@ Luis Herrera-Estrella ¢ Mexico
Discussion

14:40

Resistance to Biological Stresses
4 Roger Beachy * USA
Discussion

15:20

Improved Water Use Efficiency
¢ Mpoko Bokanga ¢ Kenya
Discussion

16:00

Break

16:30

Improved Nutritional Quality
¢ Peter Beyer ® Germany
Discussion

17:10

Inactivation of Allergens and Toxins
& Piero Morandini ¢ Italy
Discussion

17:50

Nutritionally Improved Agricultural Crops
€ 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
¢ Dick Flavell « USA
Discussion

9:40 | Does the Use of Transgenic Plants Diminish or Promote Biodiversity?
¢ Peter Raven ¢ USA
Discussion

10:20 | Break

10:50 | The Path to Sustainable Yield: Opportunities and Obstacles
@ Eric Sachs ¢ USA
Discussion

11:30 | The Private Sector’s Attitude to Humanitarian Projects
€ Adrian Dubock ¢ Switzerland
Discussion

12:10 | Lunch at the Casina Pio IV

STATE OF APPLICATION OF THE TECHNOLOGY

14:00 | India
¢ S.R. Rao ¢ India
Discussion

14:40 | China
4 Jiayang Li ¢ China
Discussion

15:20 | Africa
¢ Ismail Serageldin ¢ Egypt
Discussion

16:00 | Break

16:30 | Experience from Use of GMOs in Argentinian Agriculture — Econonty and Environment
€ Moisés Burachik ¢ Argentina
Discussion

17:10 | Intellectual Property Rights: Problems and Solutions
4 Anatole F. Krattiger ¢ USA
Discussion

17:50 | Ethical Arguments Relevant to the Use of GM Crops
¢ Albert Weale ¢ UK
Discussion

18:30 | Dinner at the Casina Pio IV

20:00 | Opposition to Transgenic Technologies
¢ 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
¢ Matin Qaim ¢ Germany
Discussion

9:40

Developing Countries and Transgenic Foods:

Ex-Ante Economic Impacts of Biotechnology and Trade Policies
¢ Kym Anderson ¢ Australia

Discussion

10:20

Break

PUTATIVE RisK AND RiSK MANAGEMENT

10:50

Genetic Engineering Compared to Natural Genetic Variation
& Werner Arber ¢ Switzerland
Discussion

11:30

Environmental Risks from Transgenic Plants
4 Jonathan Gressel ¢ Israel
Discussion

12:10

Lunch at the Casina Pio IV

14:00

Risks for Consumer Health
& Bruce Chassy ¢ USA
Discussion

14:40

GMO Myths and Realities
¢ Wayne Parrott ¢ USA
Discussion

15:20

Lessons from 25 Years of Experience
& C.S. Prakash ¢ USA
Discussion

16:00

Break

16:30

Poor Support for Agricultural Research in General, and Specifically for the CGIAR System
€ Robert Zeigler ¢ Philippines
Discussion

BiorueLs Must Not CoMPETE WITH FOoOD

17:10

First Generation Biofuels Compete
¢ Marshall Martin ¢ USA
Discussion

17:50

Plentiful Second Generation Biofuels, Without Conflict to Food Production, is Within our Grasp
& 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
4 Rob Paarlberg » USA
Discussion

8:40

Trading in Transgenic Crops — Legal-Commercial Regimes and their Food Security Implications
& Drew Kershen ¢ USA
Discussion

9:20

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

10:00

Break

10:30

Financial Support of Anti-GMO Lobby Groups
¢ Andrew Apel ¢ USA
Discussion

11:10

Challenges and Responsabilities for Public Sector Scientists
& 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
@ Chris Leaver ¢ UK
& Ingo Potrykus ¢ Switzerland

18:30

Closing of the Meeting

¢ Nicola Cabibbo ¢ President

¢ Marcelo Sanchez Sorondo ¢ Chancellor
¢ Werner Arber ¢ Chairman of the Council

19:00

Dinner at the Casina Pio IV
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ABSTRACTS

Developing Countries and Transgenic Foods: Ex-Ante
Economic Impacts of Biotechnology and Trade Policies
[l 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 im-
plemented 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-Sa-
haran 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 pres-
ence 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 prod-
ucts, 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.

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

Genetic Engineering Compared to Natural Genetic Variation
B Werner Arber
Conjectural 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 rele-
vance, 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 natu-
ral process of biological evolution at the level of molecular mecha-
nisms. This has become possible by molecular genetics and
genomics. Biological evolution is driven by the availability of ge-
netic variants in large populations of organisms. Variants with ben-
eficial changes will be favoured in natural selection, while
detrimental variations are disfavoured and become eventually elim-
inated. Solid experimental evidence indicates that a number of
mechanistically different sources contribute to the overall sponta-
neous 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-

ing one or a few adjacent base pairs in the DNA, (2) recombina-
tional rearrangements of DNA segments within the genome, in-
cluding translocation, inversion, deletion and amplification of a
DNA segment, and (3) acquisition of a foreign DNA segment by hor-
izontal DNA transfer. While many such alterations are often detri-
mental, 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 al-
terations of the genomic DNA sequences, i.e. local changes, intra-
genomic rearrangements of DNA segments (e.g. the juxtaposition of
an open reading frame with an efficient promoter for gene expres-
sion), and the transfer of a DNA segment carrying a foreign gene
into another organism’s genome. In any of these cases, natural se-
lection, including an undisturbed functional harmony of the engi-
neered organism, will eventually decide of the longer-term viability
of the organism in question. Therefore, we can postulate that evo-
lutionary risks of genetically engineered crops are of the same order
of probability as risks encountered upon the natural biological evo-
lution 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 particu-
lar differences between genetic engineering and the process of nat-
ural evolution will be discussed.

Risks for Consumer Health
[l Bruce M. Chassy
Governments around the globe have passed regulations that re-
quire crops produced using modern biotechnology to be sub-
jected 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 bene-
fits can be staggering. For example, each year that Golden Rice is
not introduced about 2 million children will die of Vitamin A defi-
ciency. 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 in-
troduction 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 de-
scribed in the literature and in a variety of national regulatory
guidelines; Codex alimentarius has also developed voluntary guide-
lines. Food safety assessment relies on a comparative analysis be-
tween 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 to-
gether, these studies provide the regulator with a weight of evidence
that the new product is as safe as, or is safer than, comparable va-
rieties. The question arises, however, if this rigorous analysis is
necessary. Crops produced by other means can be shown to con-
tain more numerous and more drammatic genetic changes than
are found in the so-called GMOs. The term GMO itself is mislead-
ing since all of our crops are extensively genetically modified. It is
a matter of record that the great preponderance of scientific opin-
ion suggests that transgenic crops are more precisely made, and
the nature of the changes better understood than they are for con-
ventional crops. This leads to the conclusion that they are inher-
ently less risky than crops whose genetics have been altered using
more invasive and imprecise tools such as irradiation and mutage-
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nesis. If anything, we should be regulating crops produced by con-
ventional 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. Itis also
noteworthy that labels are not required on foods that are geneti-
cally 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 re-
peated 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. Tt 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 scien-
tifically unjustified, it works to the extreme disadvantage of the
hungry and the poor.

Environmental Risks from Transgenic Plants
M 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 envi-
ronment of present agronomic practices to assure that the risks of
transgenics are of much lesser magnitude than the current prac-
tices. So far, this has been resoundingly the case. One widely dis-
cussed 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, in-
terbreeding 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 trans-
genes in the crops, and others to mitigate gene flow by precluding
establishment and spread of a transgene through the population.

Trading in Transgenic Crops - Legal-Commercial Regimes
and their Food Security Implications
M 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 in-
ternational 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 trans-
genic 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 hin-
der the adoption of agricultural biotechnology as a sustainable in-
tensive agriculture. Sustainable intensive agriculture offers hope for
agronomic improvements for agricultural production, socio-eco-
nomic betterment for farmers, and environmental benefits for soci-
eties. Sustainable intensive agriculture offers particular hope for the
poorest farmers of the world because agricultural biotechnology is a
technology in the seed.

10

Intellectual Property Rights: Problems and Solutions
[l 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 au-
thoritative 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 uni-
versities, 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 en-
trepreneurs to exclude competitors and set higher prices, IP protec-
tion 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,
TP 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 discov-
eries to the inventors. Historically, we have seen that this balance en-
courages 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 man-
agement. Fortunately, as numerous case studies have shown, includ-
ing 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 other-
wise share their IP. The emerging global systems of innovation in agri-
culture and health open up new prospects for innovation everywhere.
This notion has profound implications for the management of inno-
vation, technology transfer, market competition, and economic devel-
opment in every country, regardless of its economic status. Provided
with opportunities and resources, scientists and scholars from any lo-
cale can create promising inventions with the potential to become valu-
able 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 his-
torical 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 pub-
lic sector to managing IP. This lack of focused attention must be cor-
rected. 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 mis-
sion, including its responsibilities to the poor. There is indeed growing
interest, within both the public and private sectors, in using IP for pub-
lic benefit but, also, a lack of knowledge and capacity. Indeed, all par-
ties 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 un-
able to partake in technology’s benefits — and that this will contribute
to building a healthier and more equitable world.

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



