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REV. DAVI D BECKMANN

Good norning, | am David Beckmann. | am president of Bread for
the Wrld. This year we are working to pass the Hunger Reli ef
Act and get a m ni nrum wage i ncrease. W al so want appropriations
for debt relief. That's ny commercial. | want to thank you al

for comng. This is a really inportant and conplex topic. This
forumis nmeant especially to help nenbers of Congress, so we are
especially grateful to the nenbers and Congressional staff who
have taken tine for it. I want to thank our speaker, this is an
all-star cast, a really diverse and truly expert panel of
speakers.

Finally, I want to al so thank the organi zers of the forum
principally, Representative Tony Hall. Tony has been supported
in this by the Consuners Choice Council headed by Chad Dobson
and t he Congressional Hunger Center headed by John Morrill.

(technical difficulty) -- fight world hunger. There are 800
mllion people in the world, or sonething |ike that, who are so
poor that they don't get enough to eat. They |ack energy, they
are often sick, their kids die in |arge nunbers, they are
tremendously vul nerable, they suffer abuse fromvirtually
everybody above themin society. | amconvinced that it is quite
feasible to reduce the nunber of hungry people in our world to
about 400 mllion by, say, 2015. Despite the popul ation

expl osion, there are fewer hungry people in the world today than
there were 25 years ago. And conditions in many of the

devel oping countries, the policy framework in many devel opi ng
countries, is nmuch nore favorable now than it was in the past.
In nmy view, what happens here in the U S. Congress, is critical
to continued progress against world hunger. Because if our

government provides | eadership, | think many ot her governnents
and private entities around the world, would also do their part
to reduce hunger. | think the main issue really is funding for

poverty-reduci ng progranms. The kinds of prograns that inprove



l'ivelihoods for poor people, for hungry people, and agriculture
is clearly central to that.

That brings us to the topic for today. Can biotechnol ogy hel p
fight world hunger? There are |ots of debates about

bi ot echnol ogy, but | would ask us all to focus on this question:
What's in biotechnology for the world' s hungry peopl e? W have a
full program so speakers will need to stay within their tine
limts. Qur first speaker ..(technical difficulty). Mre than any
ot her nmenber of Congress, Tony has identified hinself with
hungry people. He's the founder and Co-chair of the
Congressi onal Hunger Center. Tony Hall.

REP. HALL

Thank you, David, Senator Lugar, Congressman Kucinich and

di stingui shed speakers. It's good to be with you. | can't think
of a better person in the world to be noderator than David
Beckmann. He is a great fighter and a great associate in this
fight for hunger, and so | amso glad he is -- not only when he
was asked, but he has been very excited about taking over this
role. I also want to express ny thanks to Kuang Kwak (phonetic),
who is fromny staff. She has been assigned to nme in a very
wonder ful way, she is a legal fellow at ny office and she has

pl ayed a major part in organizing this event. Canmeron Giffith
of the Consuner's Choice Council and the Congressional Hunger
Center of which Congressman Frank Wil f and nyself are co-chairs.
We are very excited about having all of you here and so many of
you have cone from | ong distances.

Sonetinmes people like David and | we feel lonely in our battle
for hunger and for hungry people, not only in our own country,
but overseas. | amglad to know that you and the diverse

organi zations that you represent are wth us today. | hope you
wll continue to be with us on hunger beyond this debate over

bi ot echnol ogy. And | hope that people are not here in any way to
be using these children for their own argunents. | think David
and |, when we | ook at the faces here, and this picture is
actually fromny office, we kind of feel that these kids are our
kids. We take responsibility for them | don't nean to sound
like Jerry Lewis, but the fact is that we care for these kids
and we want this debate to be in a very, very bipartisan way.
But at the bottomline, or after taking care of these kids, if
this issue has relevance, we think it is inportant to tal k about
it.

Here is the situation that they face in the world. There are 841
mllion hungry people in the world today. That is one person in



five; 1.3 billion people live on just one dollar per day.
Twenty-three percent of the world' s popul ation cannot afford --
and are hungry. Just recently, | did a tour of Appalachia in
West Virginia, Southern Chio, Southeast Chio and Kent ucky.
Peopl e there, the bottomthree percent of our people, are not
making it. As a matter-of-fact, the Wrld Health O ganization
just ranked them-- people in our own country, this very, very
weal thy country -- as poor as any poor children in the world.
How can that be in this prosperous nation that we live in?

That's the bad news. The good news is that twi ce as nmany

chil dren now survive the vul nerable years before their sixth
birthday. Adults live 20 years longer than their grandparents
did, and people around the world have one-sixth nore to eat than
they did 30 years ago. O course, a lot nore can and shoul d be
done and that's where biotechnol ogy could cone in. Biotechnol ogy
m ght be a big "if." Sonme people say there is very little in it,
that it's irrelevant to the poor and hungry people, and its

potential is uncertain. If this is about making noney, | am not
i nt er est ed.

So many things on Capitol H |l are about making noney. If this
is about hungry kids, I aminterested. W would be foolish not

to see a future role for biotech and hel ping them | don't want
to be renenbered as the guy who predicted a world market for
maybe five conputers as an IBM Chairman did in 1943. | am
interested in what scientists are | earning about biotech, and |
woul d be wary of efforts to stifle their work. Scare tactics
could do just that. Particularly, if they mlk the concerns of
peopl e i n devel oped nations and use those concerns to bl ock
solutions to the very different problens people in the

devel opi ng nations face.

| am al so pleased with the efforts that industry has made to
share the keys to this vehicle to potential prosperity with
peopl e in devel oping countries. | hope nore initiatives |like
this will be announced in the com ng nonths. | hope the focus of
biotech will shift to the foods and crops that are relevant to
peopl e i n devel opi ng countri es.

On the other hand, | share some of the critics' concerns that we
shoul dn't solve the wong problem People are not hungry because
there isn't enough food in the world. They are hungry because
they are poor and any real solution will require getting
resources into the hands of the poor. So far, that is not
happeni ng. We need nore political will. W need nore education
of people in our own country and overseas and we need nore
spiritual will. Likew se, the challenge to the environnent and



peopl e's health in devel oping countries is enornous and bi otech
shoul d not conpound these probl ens.

In closing, | want to thank the panelists and particularly those
who have traveled a great distance to be with us. |I'mvery gl ad
to see the full range of experts here and | appreciate the work
each of you is doing. | want to thank again, Senator Lugar,
Congressman Kucinich. | believe Congressman Bob Ehrlich and Tom
Ew ng and Cal Dooley will be with us for their interest and the
energy that they have devoted to this issue. | hope that, as we
do this work, the plight of poor people will remain on our radar
screens and that we will not consider our job done until they no
| onger suffer from hunger and poverty. Thank you very nuch.

REV. BECKMANN

Senator Richard Lugar is Chair of the Senate Agricultural
Commttee. He's also the nunber two Republican on the Foreign
Rel ations Conmmittee so every issue that Bread for the Wrld ever
wor ks on, Senator Lugar is trenmendously influential. He al nost
al ways conmes down on the right side. Senator Lugar.

SEN. LUGAR:

Di stingui shed panelists, |adies and gentlenen, | deeply

appreci ate the organi zation of this conference on hunger,

bi ot echnol ogy, and congressional attitudes. | begin with a tale

of technol ogy, theology and ice. The revolutionary idea that ice
fromcolder climtes could be collected, transported to | ower

| atitudes, stored and eventually used for refrigeration was the
brainchild of Frederick Tudor. In 1833, Boston's ice king
denonstrated the feasibility of sunmer refrigeration in dramatic
fashi on, |oading 200 tons packed with sawdust aboard a ship
bound for India. For 180 days at sea, through nostly warm
waters, the ship arrived and successfully delivered half of its
original cargo. Tudor drew considerable criticismfrom prom nent
t heol ogi ans who argued that keeping ice underground in sunmer,
simlar to the practice of raising flowers under glass in

wi nter, reversed the natural order of the universe and was,

t herefore, sinful

Nonet hel ess, the benefits of a technology allow ng for extended
storage of neat, fruit and vegetables, were soon apparent. By
the |l ate 1870s over 700,000 tons of ice per year were being

shi pped throughout the United States. By 1920, however,
mechani cal refrigeration replaced ice and Frederick Tudor

di sappeared fromthe annals of Anerican business. The rise and
fall of ice delivery and the storage industry serve to
illustrate three points that | believe are worth renenbering



today at this conference on biotechnol ogy.

First, opposition frequently acconpani es technol ogi cal

i nnovation. Opposition arises fromfact, nyth or cherished
belief, and the obvious difficulty is to determ ne an el usive
truth.

Secondl y, technol ogies that eventually w n acceptance do so
after denonstrating a clear benefit to society with fewrisks. A
ready supply of ice fundanentally inproved the safety and
dynam cs of food distribution, reducing disease and infection,
especially for those living in Anerica's expanding cities.

Whet her the natural order of the universe had changed renai ned

t he subject of debate, but living standards were undeni ably

hi gher .

Lastly, technol ogy spawned by Iimtless bounds of human
intellect continues to evolve as know edge and under st andi ng of
our world increase. The advent of nechanical (technical
difficult) -- the ice that often failed when it was nost needed.
| nnovation often provides fixes for earlier deficiencies but, in
the process, may lead to a different set of concerns. As an
exanple, it is hard to imagi ne a Washi ngt on summer w t hout
refrigeration or air conditioning. But at the same tine,

el ectrical power production for cooling systens contributes to a
net increase in greenhouse gas em ssions.

Agricul tural biotechnology is not unlike Frederick Tudor's ship
| eavi ng Boston Harbor with a cargo of ice. On the docks a crowd
qui ckly gathers, split between voices offering encouragenent and
voi ces offering disapproval. My fear is not that agricultural

bi ot echnol ogy has inspired controversy, but rather the debate
has becone pol ari zed, sonetines reactionary, so as to preclude
reasoned public debate over the nerits of new technol ogy versus
possi bl e risks. Exactly why agricul tural biotechnol ogy has
attracted such intense | evels of opposition, especially in

Eur ope, deserves consideration. Testinony received by the Senate
Agricultural Conmttee during hearings |ast October strongly
suggest s bi ot echnol ogy hol ds enornous potential to inprove the
human condi ti on.

A prinme exanple was testinony fromDr. Dean Dell aPenna of the
Uni versity of Nevada Reno, who has been doi ng cutting-edge
research on the use of biotechnology to increase the vitamn
content of certain staple crops like rice and corn. In an
article published in Science magazine, Dr. DellaPenna wites
that 250 mllion of the world's children, nostly in the

devel oping world, suffer fromvitamn A deficiency. As a direct



result, sonme 500,000 children are blinded each year. If staple
foods that these poorest of poor children eat each day could be
fortified with vitamin A through the application of

bi ot echnol ogy, a worl dw de scourge of blindness fromdietary
deficiencies could be alleviat ed.

Bi ot echnol ogy products in the market are already providing
significant societal benefits. In 1999, cotton farnmers were able
to avoi d using 84,000 gallons of insecticide by swtching to Bt
varieties. Dr. Roger Beachy, President of the Danforth Pl ant
Science Center in Mssouri, testified that Bt potatoes
genetically engineered to resist the Col orado potato beetle
could elimnate the use of 1.35 mllion kilos of chem cal

i nsecticides. Savings on Bt corn and Bt cotton are expected to
be even larger. These are benefits for the farners and their
famlies who have had to handl e these chem cal products and for
t he environnment in general.

Al so worth considering are the environnmental inplications of not
devel opi ng agricul tural biotechnol ogy. Denographers predict that
the popul ation of the United States will double over the next
hundred years and world population is said to increase 50
percent by 2050. Devel opnent and the need for housing will place
an i nexorable pressure on |land that now constitutes a
significant percentage of Anerica's and the world' s treasured
open spaces. Sinultaneously, nore food will be required to
support popul ation growth and i nproving standards of living. If
agricultural efficiency remains static, then nore land wll be
needed to grow nore food. Faced with the choice of starvation or
cutting down the rain forest, mankind will have few options. But
this is a fool's gane. An alternative does exist and if

devel oped with intent to inprove the lives of people everywhere,
bi ot echnol ogy can increase agricultural efficiency, reduce

chem cal pesticides, and inprove food's nutritional val ue.

Finally, agricultural biotechnology is a difficult public
challenge. A difficult set of issues requires that we act in a

consci ous and responsi bl e manner. | am heartened by the way that
the EPA has thoughtfully and carefully addressed the issues of
potential risks. | applaud the efforts of the agricultural

bi ot echnol ogy st ewar dshi p-wor ki ng group whi ch makes useful and
constructive recomendati ons to governnental regulators,
permtting new technol ogies to be enployed in safe and

ecol ogical sensitive ways. Finally, | hope that the public
reporting of agricultural biotechnology will, in the near
future, reflect simlar levels of responsibility and scientific
accuracy. | thank you very much.



REV. BECKMANN

Two ot her nenbers of Congress are slated to speak with us and
just to reduce the junping up-and-down, why don't you both cone
up at once. Representative Dennis Kucinich recently sponsored

| egislation to require |abeling of genetically engi neered foods.
Representative Robert Ehrlich is Co-chair of the Congressional
Bi ot ech Caucus. M. Kucinich and M. Ehrlich, thank you.

REP. EHRLI CH

Since | got here first, 1'mBob Ehrlich from Maryl and and

wel conme you to this very inportant conference. | have an
interest in agriculture. Maryland grows (inaudible) things and |
have an interest in representing small businesses, particularly
start-ups, in ny law practice. A few nonths ago, |eadership cane
to me and said "Ehrlich, you are one of the House Co-chairs of

t he House Bi ot ech Caucus" and, since then, ny schedul e has been
full. One of the main, primary folks on ny staff who has had to
handl e this influx of appointnents is Charlie Kuhn, who is
sitting back here, all in black today. | hope that's not a
synbol for the day. W would like to get out of town today,
actually. So, Charlie now has even nore to read because | took
everything fromthe table outside and, Charlie, you're going to
have a | ong week ahead. It has been fun and interesting for us,
particularly fromthe state of Maryland. Maryland is the focal
point for biotech start-ups and research. So | get to conbine
parochial interest, academ c interest, intellectual interest and
political interest, as well.

Can biotech help fight world hunger? The answer is clearly,
"yes", for a variety of reasons. Assisting the environnental

i npact of farmng, mtigating it, providing better nutrition and
fighting the curse of malnutrition, helping feed a rapidly
growi ng worl d popul ation, pronoting market conpetitiveness,
assisting crop diversification, the list goes on and on. The
Senator made a few good points, however. Sound science needs to
be used and really the bottomline, one of the primary early
goal s of the House Biotech Caucus, is to talk facts. W have
seen what has happened in Europe. W have seen what can happen
in the age of the Internet and mass gl obal communications, how
easily ideas and novenents can be denoni zed and demagogued.
That's not an experience we want to see replicated in the United
States. That is one of the primary reasons our bipartisan caucus
is so excited about this truly innovative area of science. It's
one of the reasons |I'm so happy to see you all here today. |

wel conme you. | guarantee you we will read everything, on both
sides, out on that table, and we wll continue to hel p educate



the American public and the world in this exciting new field.
t hank you very nuch. Denni s.

REP. KUCI NI CH

Good norning, everyone. Hello, good norning. It's great to be
here. It’s great to join you this norning and it's a particul ar
pl easure to be here with ny friend, Tony Hall, who, together, we
and our friends represent the State of Chio. | have to say how
proud I am of the work Tony Hall has done on hunger. Wherever
there are people who are suffering, Tony Hall wll go there to
be with them to confort them and to bring back to Congress
what we should do to hel p people.

This nmonment grows out of Tony Hall's passion for caring for
people. | would ask that you would join with nme in thanking him
[ Appl ause.] | was hoping that sonmeday | would get a chance to be
in Congress to serve with you. So it is an honor to be here at
this forumand, of course, to be here with Vandana Shiva, ny
sister fromlndia, and also with Dr. Mae-Wan Ho. Toget her we
shared a forumin Seattle on this sane critical issue, and with
all the other participants who are conducting this work. W cone
here, and Congressman Ehrlich, | appreciate your remarks, we
conme here all hoping to help feed the hungry. W all have a
comon interest and | think that's a good starting point.

I s biotechnology and its derivative, genetically engi neered
food, the solution to solving world hunger? The answer is "no."
For the world is a cornucopia of food, yet people are still
hungry in all nations, including this one. This paradox needs to
be examned, and I'msure it will be examned fully today. Is it
possi bl e that people go hungry because of political obstacles
and severe econom ¢ hardshi p? W all know that even here in
America, in this country of plenty, many American famlies go to
bed each night hungry. Sone because they can't pay for dinner.
Perhaps a living wage would help them In many | ess devel oped
nations both financial hardship and poor distribution of food,
to further a political cause, are the nost troubling issues to
face. WI I biotechnology help alleviate these causes? Perhaps
sust ai nabl e agriculture and sustai nabl e econom c devel opnent

w Il help feed these people.

The so-called green revol ution was supposed to solve world
hunger. It didn't. Biotechnology offers a simlarly powerful
illusion. If the biotech industry wants to reduce world hunger,
they can certainly use their great resources to protect the

i ndi genous natural biodiversity of devel oping nations and to
encourage sustainable agriculture that does not require



expensive agricultural inports. In that way, prosperity may be
equal |y shared. Even if genetically engi neered food has sone yet
to be discovered intrinsic benefit, this benefit certainly does
not override the people's right to know and the necessary
assurance that the food is safe. Working with many in this room
here today, we have before the Congress two bills. The first
requi res mandatory |l abeling of all genetically engi neered food
because, of course, people have the right to know what they are
eati ng.

The second requires nandatory safety testing because current
safety testing is hidden fromthe public and is inadequate.
mention these bills because opposition to them has arisen on the
basis that they will block a technol ogy necessary for the
prevention of hunger in the |ess devel oped nations. This is a
fal se argunent. No one shoul d have to choose between food that
has not undergone adequate testing and, on the other hand, no
food at all. | believe that people in the | ess devel oped nations
al so have the right to know what they eat and that their food
shoul d be held to the sanme standards as the devel oped world. A
recent exanples of food aid delivered to India and Africa have
cont ai ned genetically engineered food. This food was not | abel ed
and | question the adequacy of its safety testing. W have an
ethical responsibility to deliver food to other nations in tines
of need. But the food delivered should not be inferior to the
food we eat. As Europeans, and now Americans, demand their right
to know, all humans shoul d be accorded the same basic rights. If
we are to demand, and we are, that GE food be | abel ed and
adequately safety tested, the sane nust be done for food
destined for aiding those nost in need. We are our brothers' and
sisters' keepers. The New Testanment asks "Wio anong us, when our
brot her asks for a |oaf of bread, would instead give hima
stone?" W nust answer nmany questions before we can safely
assunme that the wonderful instinct which we have to feed the
hungry is a true fulfillment of a spiritual m ssion when we feed
t he hungry genetically engineered food. Thank you very nuch and
have a wonderful day. Thank you

REV. BECKMANN

Thanks to M. Ehrlich and M. Kucinich. We will now hear from
four | eading experts in the field. The nenbers of Congress
succeeded in staying on tine so with them! couldn't be brutal
about tinme limts, but with experts | can be. There is a trap
door right here and after 10 m nutes they drop-down there and I
will also..(technical difficulty).

Al l of our speakers this norning have trenendous qualifications,



but I wll be really brief in nmy oral introductions just to save
nmore tinme for the real discussion. Qur first speaker will be
Martina Mcd oughlin. She is director of the Biotechnol ogy
Program at University of California Davis. She is also director
of the Life Sciences Programthat covers the entire University
of California system Martina Md oughlin.

DR McGLOUGHLI N:

| appreciate the opportunity of being able to speak here today.
| especially thank Rep. Tony Hall, the Congressional Hunger
Center, John Morrill ,and the Consumer Choice Council. | mnust
admt, as an academc, | feel very inadequate w thout ny slides,
sol wll try to nuddle through w thout ny visual aids.

| was born on a little farmjust a little bit east of here about
40 years ago. If you listen a little |longer, you probably w Il
hear exactly where | cone from On this farm | spent ny
formati ve years on ny hands and knees weedi ng and, woul d you

believe it, sowi ng and picking potatoes. |'ve really |earned
this process. My father said, if sonmething doesn't kill you, it
wi |l make you stronger. | firmy believe, though, that there are

better ways to build character than to have to scranble in the
dirt. For that reason, that's why | got into science.
absolutely agree with Rep. Kucinich that we need to feed and
clothe the world's people while mnimzing the inpact of
agriculture on the environnent. The human popul ati on conti nues
to grow while arable land is a finite quantity. In fact, it's
estimated that in 50 years the anount of arable land will be
reduced by half. So we nust nmake optimum use of all tools to

i nprove productivity and food producti on.

Many scientists believe that biotech could raise overall crop
productivity in devel oping countries as nuch as 25 percent and
hel p prevent the | oss of those crops after they are harvested.
You have all heard about the excitenent of the hunan genone
project this week but, in fact, the technol ogy devel oped for
that project will have a trenmendous application in agriculture.
W will be able to use biotechnol ogy to enhance nutritional
content of crops such as protein, vitamns, mnerals, and
antioxi dants, renpove anti-nutrients, renove allergens, and
remove toxins. W will also be able to enhance ot her
characteristics such as grow ng seasons, stress tol erance,

yi el ds, geographic distribution, disease resistance, shelf life
and ot her properties of production of crops. The ability to
mani pul ate plant nutritional content heral ds an exciting new
area and has the potential to directly benefit devel oping
countries. Scientists can use simlar plant delivery systens to



provi de not just intense nutrition, but also vaccines and
t herapeutics that are especially inportant in devel opi ng
countries.

Everyone is excruciatingly aware of the devastating nunbers of
under - nouri shed and starving mllions around the world. The UN
has put this nunber at about 800 mllion. O course, the real
issue is inequity and food distribution, politics, culture, and
regional conflicts all contribute to the problem Biotech isn't
going to be a panacea for all the world's ills, but it can go a
|l ong way to addressing the issues of inadequate nutrition and
crop losses. You all heard Rep. Lugar tal king about the rice

t hat has been engi neered to increase beta-carotene and iron
content. And this rice is actually going to be made avail abl e
free through the International R ce Research Institute thanks to
t he Rockefeller Foundation and, in fact, to a biotech conpany,
Zeneca.

In addition to inproved nutrition, there are many ot her benefits
bi ot echnol ogy can deliver to devel oping countries. Stresses
caused by pests, diseases and harsh environnents cause enornous
anounts of crop | osses in devel oping countries. I will give sone
exanples that are not often tal ked about and that are very
specific to devel oping countries. For exanple, parasitic weeds
are devastating in many regions. In sone areas up to 90 percent
of plants are parasitized. The problemis continuously
propagated, as the parasitic weed seeds are adapted -- to be
very difficult to separate fromcrop seeds. There is no nethod
to control it right now because herbicides will kill the plant,
as well. At Davis, we're working on nmethods to generate crops
that are resistant to these parasites.

In Hawai i, the papaya industry was down to its |ast stand,
destroyed by a tiny killer called papaya ring spot virus for
which there is no natural resistance. A sinple gene fromthe
virus itself acted |like a vaccine to conpletely protect the

pl ant and restore the econony. A simlar approach could be taken
to address the nyriad viral diseases that attack crops in
devel opi ng countries, for exanple casava. Two years ago Africa
|l ost nore than half of its casava crop to the casava nosaic
virus. This, of course, is a key source of protein on the
African continent and, using this system that virus could be
controll ed.

By reduci ng dependency on chem cals and tillage through the
devel opment of natural fertilizers and pest protected plants,

bi ot ech has the potential to conserve natural resources, prevent
soil erosion and inprove environnental quality. An exanple that



you heard already today is the huge reduction that has already
occurred in the use of sprayed chem cal pesticides. An
addi ti onal advantage that was not nentioned is that through this
protection corn nycotoxin contam nati on was down by 92 percent.
Now t hese toxins produced by fungi are absolutely deadly. Anong
ot her things, they cause brain tunors in horses and |iver cancer
in children. Pretty nasty stuff. The only way to control them
right now is using chemcals, but, using biotech, we wll no

| onger will need chem cal s.

Also to date, half of all economc benefits fromthese

t echnol ogi es have actually gone to the farnmers. Mre than what
has been appropri ated by bi otechnol ogy conpani es and by seed
conpani es conbi ned. Environnental stresses such as drought,

heat, cold and non-optiml conditions can al so been addressed.
For exanple, plants can be engineered with a gene that preserves
osnotic integrity, and this will allow plants to grow in drought
conditions and in extrenes of heat and cold. Simlarly a gene

t hat produces citric acid in roots can protect plants fromsoils
contam nated by al um num and heavy netals. Genes such as these
can allow crops to be cultivated in inhospitable regions and at
w de ranges of tenperatures, increasing the geographic range
whi | e reduci ng potential inpact on fragile ecosystens.

Yield is also an issue in devel oping countries. By engineering
nmet abol i ¢ pat hways, we can greatly increase productivity by
bypassi ng the physiol ogical barriers that cannot be addressed
using traditional crop breeding. Likew se, synthetic fertilizers
are a very difficult problemin devel opi ng countri es because
they're not available to resource poor farnmers. W have now t he
ability to engineer rice so it can be colonized by good bacteria
that fixes nitrogen fromthe atnosphere and, therefore, you
renove the dependency on synthetic fertilizers.

O course, nmeking these technol ogi es avail able to devel opi ng
countries is also an issue. Centers such as the Internationa

Ri ce Research Institute, the International Service for the

Acqui sition of Ag Biotech Applications, CAMBIA, |L-TAB,

Agricul tural Biotechnol ogy for Sustainable Productivity, all of
t hese organi zations are working with international agencies,

bi ot echnol ogy conpani es and | ocal communities to nake rel evant
technol ogi es available to farnmers in devel oping countries. In
addition, an increasing anount of biotech research itself is
being carried out in these countries. Scientific, civic and
religious opinion | eaders fromall over the world have expressed
support for the value of this technol ogy. Florence Wanbugu, from
Kenya, states that the great potential of biotechnology is to
increase agriculture in Africa that this potential lies inits



packaged technol ogy in the seed which ensures technol ogy
benefits wi thout changing | ocal cultural practices. She observes
that, in the past, many foreign donors funded high input
projects which have failed to be sustainabl e because they have
failed to address social and econom c issues, such as changes in
cultural practices. Wanbugu's position has been supported by
vari ous groups such as Bob Baker fromthe Church of England who
said "genetic nodification uses nature's own God-given

techni ques for inproving crops. For me as a Christian there is
an overriding reason for continuing with the trials,"” he said.
Crops that are better able to resist enem es have the potenti al
to transformthe lives of whole countries. W are all called to
| ove our neighbors and we owe it to people to explore this way
of hel ping them

Bi shop Elias Egacia fromthe Vatican has said we are

i ncreasi ngly encouraged that the advantage of genetic

engi neering of plants and animals are nuch nore inportant and

t hese advantages are greater than the risks. The risks shoul d be
carefully foll owed through openness, analysis and controls

w thout alarm W cannot agree with the position of sone groups
that it is against the will of God to neddle with the genetic
makeup of plants and ani nal s.

The view that genetically nodified organi sms pose new or greater
dangers to the environnment or human health are neither supported
by the weight of scientific research nor by a great majority of
the scientific conmmunity. You heard already the National Acadeny
of Sciences have stated that there is no evidence suggesting

f oods produced through biotech are | ess safe than conventi onal
crops. And, in fact, they go on to say the scientific -- the
grow ng crops using genetic engi neering could have environnent al
advant ages over other crops. Likewi se, the subtly altered
products on our plates have been put through nore thorough
testing than conventional food ever has been subjected to. Many
scientists who worked in the past on crop inprovenent using nuch
| ess precise practices of cross breeding, mutation induced
breedi ng, w de speci es crosses, where hundreds of thousands of
untested genes are conbined, they didn't undergo this |evel of
security. In fact, ironically, many of our daily staples would
be banned if you were to apply this rigorous standard.

The nost we can ask is that food produced by whatever nethod
receive the sane |level of evaluation, both with regard to inpact
on the environnent and safety to the consunmer. MIIlions of
peopl e have al ready eaten the products of genetic engineering
and no effects have been denonstrated. |If we abandon the
scientific process in judging the safety of food, we will slow



or destroy the advantages that will reduce the use of unsafe
chem cals and agricultural practices and we will [imt the
incredi ble potential for inproved nutrition and quality that
prom ses to strengthen the agricultural econom es around the
worl d. As President Jimry Carter said, responsibl e biotechnol ogy
is not the eneny, starvation is. Thank you.

REV. BECKMANN

Thank you very nmuch. Just so everybody realizes on this |ight
system the yellow |ight goes on when you have a mnute left,
and then the red |light goes off when you should really quit. It
would really help if you could stay to the tine. People are
standing in the roomand we want to have tinme for questions.

Qur next speaker is Vandana Shiva. She is the founder and
director of the Research Foundation for Science, Technol ogy and
Ecol ogy i n Del hi.

DR, SHI VA:

| also wll give alittle bit of ny background. Twenty-two years
ago, | could have nmade the choice of being on a tenured track
position to teach foundations of quantumtheory a few mles from
here at the University of Maryland. | decided instead to return
to India and work in India and ny history has been, in a way,

t he opposite of my predecessor. | have wal ked fromacadem a to
the farm | decided to apply ny scientific training as a
physicist to agriculture because of how repeatedly | have seen
facts distorted, theories based on nycol ogy. Things you woul d
never do with sonething as vital as food has happened
repeatedly, when we are getting less food, being told we're
havi ng nore food because of the way the assessnent indicators
have been evol ved.

So it's 20 years now that | have been | ooking at agro-ecosystens
in India, been practicing agriculture, doing conservation of

bi odi versity and | would like to begin, very briefly, with a

di sconfort with reading literature like this that was being

circulating yesterday on the HIl. It's an ad about
bi ot echnol ogy hel ping. | don't think our newspapers, in spite of
the poverty and illiteracy in India, would get away with stories

like this. Stories that say that biotechnol ogy is hel ping
farmers of the U S. grow a type of soybean. A type of soybean --
Wiy can't they just say a round of resistant soybean? A type of
soybean that requires less tilling of the soil, that helps
preserve precious topsoil and produces a crop with | ess inpact
on the land. It goes on to talk about how it's hel pi ng provide
ways for developing countries to better feed a grow ng



popul ati on.

Now both that environnmental claimand the food security claimis
totally false. The environnental claimis false because Roundup
Ready for herbicide resistant crops account for 80 percent of

all planting, and every honest scientist will tell you there is
not hi ng avail able on nitrogen fixing stress tolerance. Al that
is wonderful public relations, but there is neither the science
nor the technology to deliver those applications. They have been
tal ked about for 25 years and we don't yet have nitrogen fixing
genetically engineered plants because nitrogen fixing is not a
single gene trait. The European countries in debates will admt
that. But what does herbicide resistant cropping | ook |ike --
huge rows of nonoculture with soil exposed to the brilliant heat
and the trenmendous showers we get. | get 4000 mllimeters in ny
valley. If | had to do planting like that, every bit of our
topsoil would runoff. The only way we defend our soil fertility
and protect our topsoil, is by having cover crops, by having

pol y-cul tures. Wping out poly-cultures through breeding crops
that are resistant to herbicides is not just a threat to the

bi odi versity that is being wiped out, it's a threat to the soi
and it's a threat to food security.

Let me just run through the farmng systens that are actually
providing food to people. They tal k about Mayan peasants and the
Chi apas not having high yields, 20 tons of food per acre, two
tons of corn, but you don't live by corn alone. You need the
squash and you need fruits. In my region in the hills, very,
very shallow soils, terrace farmng, six tinmes nore overall food
yield than the intensive green revolution areas in the Punjab
because Third Wrld farners don't grow nonocul tures, they grow
poly-cultures. In Java, 607 species in one hone garden, in sub-
Saharan Africa 120 different plants used in the spaces |eft

bet ween the cash crops. Thailand, 230 species; Congo, green

| eaves, 50 species of trees used; in Nigeria, the hone garden's
cultivated by wonen on two percent of the | and provide 50
percent of the nutrition.

It is not true that either the industrial nonocultures of the
green revolution or the 25 percent increase that was cl ai ned

hel ped because all these technol ogies are systens of destroying
food production. If you look at the diversity of output, yield
is about the yield of an individual crop per acre. But when you
grow 150 crops, the output of nutrition per acre is nmuch higher.
| don't have tinme to show that. There is FAO data show ng how
smal | farnms based on biodiversity can, at tinmes, have 3000
percent, 3000 tines nore yields of food, nore total output of
food. And | think it is tine we noved away fromthe nonocul ture,



one-di nensi onal assessnent of yield to the poly-culture total
output nutrition per acre assessnents and do real honest

cal cul ations. W just have to | ook through and see in the world
what' s happeni ng. One-hundred thousand farners in Burma have
increased their yields just doing poly-cultures. Guatenala and
Honduras, 100 percent increase, not the 25 percent increase in
out put -- 100 percent increase in food by shifting to regional
organi c techni ques. The novenent | work w th, Mibanya, the seed
savi ng novenent, we have had 100 percent to 200 percent
increases in yields and output and very often three to four
tinmes increase in inconmes of farners.

In South Brazil, nine mllion hectares -- farmers of 9 mllion
hectares have shifted to sustainable agriculture and the maize
yi el ds have gone up fromthree to five tinmes per hectare and soy
yi el ds have gone up from2 to 4.7 tons per hectare. It is not
true that, w thout genetic engineering, the world will starve.

It is definitely true that in the trials assessed in this
country, there is no yield gain; in fact, there is a yield drag.
Not only is the total output |less, even the single yield is
actually not showing up to be higher. But | would like to just
poi nt out, very quickly, that hunger, as has been nentioned
before, is not just about the quantity of food available in the
worl d of which there will not be nore if we do genetic

engi neering in any case. Hunger is a creation of the destruction
of entitlenents, of people not having purchasi ng power. And

pur chasi ng power is collapsing around the world as agricul tural
systens push farners to spend nore on inports and get |less for
what they grow

In the last three years, as the Indian econony has opened up to

direct sales by global corporations -- earlier it used to be
agricultural research that was a public sector driven research
extension -- the seeds were supplied either by the farnmers

t henmsel ves, 80 percent or 20 percent by the public system Now

t he conpanies can get right there, have advertising, show videos
about farmers becomng mllionaires, sell the pesticides give
the credit because the farners have the capital. And put it al
together, the farners are going into debt they can't pay. W
have had, in the last three years, 25,000 suicides of farmers
linked to farmdebt. India is a country, you m ght renenber,

that believes in karma and in sorting things out in the next
(unintelligible). So if, even despite of that feeling that this
is just one life and can't ever get too intolerable, it's
reaching the stage where farnmers are commtting suicide. Farners
are selling kidneys to pay back debt because of the new seeds
and new costs of farm ng.



CGenetic engineering wll just aggravate that cost because in the
meantime you will need herbicide, herbicide resistant soil or
your Roundup Ready, or your Bt cotton because Bt cotton controls
just the bollworm not any of the other pests. And again, U S
studi es are show ng that the other pests are increasing and
expendi tures on pesticides for other pests has actually shot up.
But | would like to say that there's really a very deep crisis
in the global agricultural systemwhich is now starting to
affect the Third Wrld because of collapse of commodity prices.
Farners are payi ng huge anmounts, getting nothing back. In this
country, wheat prices dropped from$4.7 a bushel to $2.4, soy
dropped from $8.4 to $4.2, corn dropped from%$4.1 to $1.7.
Farnmers are not getting back enough to make a living to stay on
the land. That is the issue we need to address. In India, coffee
prices dropped from 60 rupees to 18 rupees per kilo and oil seed
prices coll apsed because of the inport and dunpi ng of soybean.

And | would like to conclude with the Canadi an Farners Union's
submi ssion to their parlianment. It basically says that while the
farmers are growi ng cereal grains, wheat, oats and corn and
earni ng negative returns and are pushed close to bankruptcy, the
conpani es that make breakfast cereals reap huge profits. In
1998, cereal conpanies Kellogg's, Quaker Cats and General MIlIs
enjoyed return on equity rates of 56 percent, 165 percent, 222
percent, respectively. While a bushel of corn sold for |ess than
$4. 00, a bushel of corn flakes sold for $133. In 1998, the
cereal companies were 186 to 740 tinmes nore profitable than the
farms. Maybe farmers are making too little because others are
maki ng too nmuch. And that crisis is going to be aggravated with
genetic engi neering and bi ot echnol ogy which, even in the first

i nstance, rice, mght give it away free for one year or two
years, six years, seven years down the |ine. Exactly what
happened with the green revol uti on where subsi di es were given
for seeds and chem cals and are now being withdrawn which is the
reason farners are being pushed to suicide. W will then see the
w t hdrawal of the public sector, takeover by the corporate
sector and genetic engineering is just too nonocultural, too

i npoveri shed, too non-sustainable to be our bet for feeding the
hungry. Thank you.

REV. BECKMANN

There are a few chairs at the front. Maybe you coul d take off

t hat backpack so a few people could sit down. I'mlearning a | ot
and | hope you are, too. Qur next speaker is C. S. Prakash. He is
director of the Center for Plant Biotechnol ogy Research at
Tuskegee University. Dr. Prakash



DR. PRAKASH:

Thank you very nuch. | thank the organizers here, the Consuner's
Choi ce and Professional Hunger Center. It is a great honor for
me to be here and sharing the platformw th very distingui shed
schol ars and speakers and to be talking to such an esteened

audi ence.

Hunger is a disease and there's only one nedicine for that and
that is food. W could either produce food or we could buy the
food. Producing food and buying food go hand-in-hand for 80
percent of the people in ny country and nost foreign countries
who are engaged in farmng. As an agricultural scientist, ny
research has been in how we can produce nore food and better
food and how we can devel op i nproved varieties of crop |lines.
And ny heroes, when | started studying agriculture and started
majoring in genetics, were great environnentalists, that is
Nor man Borl aug and Swam nathan in nmy country. | call them
environnent al i st because it is the sheer application of science
and technol ogy and the know edge of using genetics and many

ot hers that hel ped ny country save so nuch val uable | and from
bei ng under the plow and inproved production trenmendously when
popul ati on was increasing by |eaps and bounds.

Qur food production and the application of know edge hel ped

i nprove food production in a very significant manner. W were
producing 12 mllion tons of wheat in 1960. W produced 75
mllion tons and this has happened w thout practically
increasing a single acre of land. And in the United States, by
t he application of science and technol ogy, the breadbasket of
the world here, 25 mllion acres that we used to farmin 1960
are not being farmed and these acres are now under forest. And

SO it is very easy to create fairy tales. I want to know where
we can get 3,000 percent increased yield, because as an
agricultural scientist, | don't care about that type of solution

that this is comng from | personally don't think genetic

engi neering and bi otechnology is inconpatible wth any of the
things we're tal king about -- the poly-culture, nonoculture, al
the entities that are hel ping here in producing nore food.

So the solution is to create nore food. How could we do it? W

could either bring nore | and under agriculture or try to think

of every way we could produce nore food with the given | and that
we have which is dimnishing and with the increasing conplexity
of the water problens and the disease and the pests and all the
conplexities that are here. And there are not too many sol utions
that we have on hand. Biotechnology is, as the previous speaker,
Martina, said, not going to solve all the world's problemand it



woul d be fool hardy to even tal k about. Wat biotechnol ogy can do
is to help develop better varieties of crops that we have been
growing for a long tine. The genetic nodification is not new. W
started genetically nodifying plants ever since we wal ked out of
the caves in the Stone Age and we started civilization. For

10, 000 years every crop that we grow today has been genetically
nmodi fied through selection, a very, very slow process, and al
the plants we eat today were once weeds and now t hey have been
changed so nuch. And in the past 100 years, using the process of
hybri di zati on, wi de crosses, and even nore brutal techniques
such as use of radiation, we have been devel opi ng newer
varieties, and biotechnology is just one other tool that we
have, one that is far better, nore precise, it is nore flexible.
It's like the scal pel that we're using conpared to the

sl edgehamrer techni ques.

You' ve heard about sone of the trenendous benefits that

bi ot echnol ogy can bring: inproved nutrition, producing nore food
within the area, about inportantly designing cropland that is
able to resist harsh conditions that we have in ground

agriculture. And every esteened scientific community -- the
Nat i onal Acadeny of Sciences, OECD just two days ago, World
Heal t h Organi zation, FAO -- issued a report saying that

genetically engineered plants are safe and bi ot echnol ogy crops
are no nore unsafe conpared to the other chemcals and the
hazards. The environnmental hazards of biotechnol ogy produced
crops, there is nothing unique about it. W have been
genetically changing plants, often even unnaturally. Tertecailie
(phonetic) that is grown on a mllion acres in Europe is an
unnatural hybrid between wheat and rye. And nectarine is a
hybri d between peach and apple and this has not done anything
cat ast rophi c.

Wen we tal k about genes, nuch of the Indian rice and wheat have
gone dwarf, because we introduced dwarf genes and you' re not
seeing any dwarf wild rice varieties that are growng naturally
iniIndia. So why is there opposition to biotechnol ogy? W see a
ot of rhetoric. One of the things I want you to understand is
sonme of the sane people who are critical of biotechnol ogy were
the ones who were critical of the green revolution, who are

critical of a lot of things. In fact, | was just reading one of

the articles while com ng here about how it took three years for
an | ndi an conputer manufacturer -- the |largest software conpany
inlndia -- it took three years for themto inport the conputer.

We kicked I BM out of India because they were saying that it was
going to reduce jobs and this was only going to help the elite
in India, and we exported $4 billion in software this year.



The debat e between Europe and Anerica about this is just a
transatlantic trade war. It has nothing to do with the safety or
the environnmental inpact of this. Nevertheless, we see here --
and there's also this inperialistic attitude -- that sonmehow we
need to keep the Third Wrld farnmers away fromthe clutches of
this new know edge, the western know edge, the inperialismand
the capitalism I'mfrankly sick and tired of hearing those

ki nds of argunents because | grew up seei ng what | ocal know edge
is. It's losing one-third of your children before they hit the
age of three. Is that the local know edge that you want to keep
rei nforcing and keep perpetuating?

DR MAE- WAN HO

It's a great honor to be invited to speak here. I'ma scientist
who | oves science and believes science and technol ogy can help
build a better world and conbat world hunger. But it nust be the
ri ght kind of science and technology, and it nmust be deci ded by
peopl e thensel ves. There is no alternative to the denocratic
process of seriously informng and enpowering people. And |
congratul ate Congressman Tony Hall for putting on this special
forum | am anong the 327 scientists from 38 countries who have
signed an Qpen Letter to all Governnents denmandi ng a noratorium
on GM crops because we have reasons to believe they are not
safe. W are also calling for support of sustainable
agricultural nmethods that are already working successfully
around the world. There is genuine disagreenent within the
scientific community. The public are not served by portraying

t he debate as science versus anti-science.

Let me begin with recent report from Germany that GV genes in GM
poll en have transferred to the bacteria and yeasts in the gut of
baby bees. This kind of horizontal gene transfer involves the

di rect uptake of foreign genetic material. It has been found to
happen also in the field. After GM sugar beet was harvested, the
GM genetic material persisted in the soil for at |east tw years
and was taken up by soil bacteria. Not only m croorgani sns, but
animal cells, including human cells can readily take up the GV
constructs and the foreign genes often end up in the cell's own
genetic material, its genone. Not so | ong ago, the pro-biotech
scientists were insisting horizontal gene transfer coul dn't
happen. Now, they are saying it happens all the tinme, so no need
to worry.

So the crucial question is whether GM genetic material is |ike
ordinary genetic material. The answer is no. There is a world of
di fference between GM genetic material and natural genetic

mat erial Natural genetic material in non-GMfood is broken down



to provide energy and buil di ng-bl ocks for growh and repair. And
in the rare event that the foreign genetic material gets into a
cell's genone, other nechanisns can still put the foreign genes
out of action or elimnate it. These are all part of the

bi ol ogi cal barrier that keeps species distinct, so gene exchange
across species is held in check. And that has been so for
billions of years of evolution. Gviconstructs are designed to

i nvade genones and to overcone natural species barriers. Because
of their highly m xed origins, GV constructs tend to be unstable
as well as invasive, and nmay therefore be nore likely to spread
by horizontal gene transfer.

GM constructs consi st of genetic material of dangerous bacteri a,
viruses and other genetic parasites fromw dely different
origins. They are conmbined in new ways that have never existed,
and put into genones that they have never been part of. They

i nclude antibiotic resistance genes that make bacteri al
infections very difficult to treat. And, you never just put a
gene in by itself. It needs a gene switch or a pronoter to work.
Typically an aggressive pronoter froma virus is used to nmake

t he gene over-express continuously - sonething which never
happens in healthy organisns. One viral pronmoter in practically
al GMcrops out there, including the so-called second generation
GM plants such as the 'golden rice' is fromthe caulifl ower
nmosai ¢ virus, CaW for short. This CaW pronoter has a

reconbi nation hotspot - a site where it is prone to break and
join up wwth other genetic material. It is prom scuous in
function. Plant genetic engineers thought it works in all plants
and plant-1like species, but not in animals. Just |ast week, we
di scovered in the scientific literature nore than 10 years old
that this same CaW pronoter works extrenely well also in frog
eggs and extracts of human cells. It is already known to be able
to substitute for pronoters of other viruses to give infectious
Vi ruses.

VWhat wi || happen when these dangerous GM constructs spread?
Renmenber, GM constructs are nmade from genetic material of
viruses and bacteria and are designed to cross species barriers
and to invade genones. In the process, there's the obvious
potential that they may reconbine with viruses and bacteria to
create new strains that cause diseases. The antibiotic

resi stance genes may al so spread to bacteria associated with
serious diseases such as neningitis and tubercul osis. GV
constructs that invade genones nay reconbine with, and wake up
dormant viruses that have now been found in all genones.

GM crops are turning out to be useless as well as unsafe. The
bacterial Bt-toxins, engineered into many crops, are poi sonous



for beneficial and endangered species such as | acew ngs, the
Monarch butterfly as well as the black swallowail. Bt crops
encourage new resistant pests to evolve. Stink Bugs in North
Carolina and Georgia are eating up the Bt-cotton crops and have
to sprayed with deadly pesticides. A study in the University of
Nebr aska shows that GM Roundup Ready soya yielded 6-11%1 ess

t han non-GM soya, confirmng an earlier Univ. of Wsconsin study
whi ch also found that the GV soya required 2 to 5 tinmes nore

her bi ci des.

The way to fight world hunger is definitely not GMcrops. Wrld
popul ation figures have been wildly exaggerated. The figure of
10 billion has been bandi ed about. In fact, figures have had to
be revised downwards several tines in the late 1990s. By m d-
1998, the UN s estimate was that world population will peak at
7.7 billion in 2040, then go into long termdecline to 3.6
billion by 2150, less than two-third of today's nunber.

Popul ation argunents are based on the ecol ogi cal concept of
carrying capacity. Ecologists are increasingly finding that the
nor e bi odi verse the ecosystem the greater the carrying
capacity, and hence the nore people and wildlife it can support.
Bi odi verse systens are also nore stable and resilient. The sane
princi pl es have guided traditional indigenous farm ng systens,
and are now being re-applied in holistic approaches that

i ntegrate indigenous and western scientific know edge. Sone 12.5
mllion hectares around the world are already farned in this
way. The yields have doubled and tripled and are stil

increasing, at the sanme tinme reversing sone of the worst
environnmental , social and health inpacts of the green
revolution. Wrld market for GM crops has col |l apsed because
people all over the world are rejecting themand opting for
organi ¢ sustainable agriculture. An organic revolution is rising
fromthe grass-roots and al so sweepi ng across the disciplines

W thin western science. From quantum physics to the ecol ogy of
conplexity and the new genetics, the nessage is the sane: nature
is dynam c, interconnected and interdependent. Proponents of GM
technol ogy are stuck in the nechanistic era, it is that above
all that makes the technol ogy both futile and dangerous. It is
just not innovative enough!

In conclusion, GM crops are not safe, not needed and
fundanmental | y unsound. Far from hel ping to fight world hunger,
they are standing in the way of the necessary global shift to
sust ai nabl e organic agriculture that can really provide food
security and health around the world.

QUESTI ONER: (i naudi bl e)



DR SHI VA:

(technical difficulty)..twenty years of wheat particularly,
started to create wheat problens, started to introduce sone

herbicides -- are resistant. The spread of Roundup resistant
crops Wi ll introduce herbicides and increase the use of
herbicides in agricultural (inaudible). That's the figure I'm
tal king about, I'"mtalking fromexperience. |I'mtalking from

measurenents done in farmer's fields across the |l ength and
breath of (inaudible) and about the terribly unethical nmeans of
advertising and pushing herbicides that the biotech industry is
using to first contam nate ecosystens wi th herbicides and then
say, hey, now we have a seed that will allow you to do farm ng
because it's becomng difficult.

REV. BECKVAN

Dr. Ho, do you want to address the other part? Is it sort of the
view that maybe sone of the opposition is because people don't
mnd if people (inaudible)

DR HO

| also would like to refer you to the sanme ag bi otech (technica
difficulty) sunmmarizing university based studi es which show

increase in herbicide use as well as new -- there is a new study
fromthe University of Nebraska. They put out a press rel ease
whi ch found simlar new (inaudible). As for the dioxides, | am

totally against this kind of argunent because, as | said in ny
tal k, your own ecologists in this country are finding out that
the nore biodiverse the ecosystem the nore carrying capacity
and, therefore, by inplication, the nore people it can support.
It is not a fixed entity, carrying capacity is not a fixed
physical entity. It actually depends on how well the systemis
organi zed, how well it's ecologically balanced, and this is why
this kind of sustainable agriculture is a skilled agriculture.

REV. BECKMANN

| don't know if everybody heard -- M. Smth, there is a report
on the website, it's the Conmttee on Science. One nore question
before we go on to the next section fromthe congressional

staff.

DR PRAKASH:
Can | just add one thing?
REV. BECKMAN



Sure, Dr. Prakash.
DR PRAKASH:

Just as a followup on the pesticide issue, and | knowthis is
sonet hi ng tal ked about. There is a trenendous anount of
statistics, USDA has a |lot of information on how nuch pesticide
and herbicide is being used in this country. Generally, in the
past three years, where we have been doing this work across, you
wll notice a trenmendous reduction in the anmount of pesticides

t hat have been used. Cotton is really where the difference is, a
crop that's grown on five percent of the farmand in this
country but uses 50 percent of the pesticides. But in herbicide,
it is true, we have not seen a dramatic reduction in herbicide
usage and that was not the intent of the herbicide resistant
crop, | want you to understand. But there has been a shift away
fromnore toxic herbicides into a nore broad spectrum herbi ci de,
nore beni gn such as Roundup, which is really two am no aci ds.
It's not nmuch different from (inaudible). So let's not |unp them
together. Then also we need to | ook at the equation of all the
ecol ogi cal benefits that this has brought.

REV. BECKMANN
Dr. Shiva asks for one sentence.
DR SHI VA:

| just want to add that the first trials of cotton were started
in India tw years ago, and we went and studied both the yields
and the pesticide used. The yields cane down conpared to
conventional cotton planting in every case of every farm So in
the same use, five to six times spraying, (inaudible) used three
sprays, the mcro farmused five sprays. This idea that Bt crops
get rid of pesticide sprays is not at all true.

REV. BECKMANN

| think everybody so far has agreed that biotechnology is not
the solution to world hunger. Sone people think it can
contribute to the solution. Other people think it would do nore
harm t han good, but | think everybody agrees that there are a
range of other issues that are inportant, and especially issues
of noney and power. So whether it is getting rural roads out or
how cor porations market or whether governnents are responsive,

t hose i ssues of noney and power surround and charge the question
of whether biotech has a role to play.

Now in this next section, the idea -- all of the so-called
chal I engers could al so be presenters, but the organizers thought



to have 10 presentations would just nunb us all. So what we have
asked is for the six challengers to take three to four m nutes
api ece. Again, these people are people who could talk three to
four hours and in a hel pful way, but to just take three to four
m nut es api ece to probe or rebut or question. | would ask the
chal l engers to try to be specific, to address your remarks to
the discussion so far and to try to set it up so that one or two
of the presenters can respond to your question and, in effect,
totry to pull this together to the extent possible as a
conversation

And on the timng then, we wll set it up so that you have got
four mnutes; the orange |light goes off after three mnutes. As
| see it, we have got then six to seven -- we have 10 m nutes
per chal l enger and respondent, so if you have taken four

m nutes, then people get six mnutes to respond -- to answer
your challenge or question. So he'll set up the |lights again,
and at the end of that 10 mnutes, |I'll nove on so that we have
time for each of the challengers to help to frame the

di scussi on.

The first chall enger, questioner, is Therese St. Peter who works
for Zeneca Ag Products, which is the conpany that is taking the
lead in the distribution of golden rice in devel oping countries.
You have to cone up here, because you don't have m kes at your
table. So do conme up to the floor

M5. ST. PETER

You' ve heard nentioned today several tinmes a new crop called
golden rice. In ny question, let nme lay the foundation of what
golden rice is and howit is to be distributed to the world's
poor, to those children 500,000 strong who are devel opi ng
irreversi ble cases of blindness every year because of vitamn A
deficiency. The inventors of golden rice cone from Europe, Dr.
Peter Beyer fromthe University of Freiberg in Germany, and
Prof essor Ingo Protrykus out of Zurich. It is their dreamthat
this golden rice which contains beta-carotene which is not
necessarily naturally found in mlled rice, in which the body
turns to vitamn A be avail able to subsistence farners and to
the world's poor so that this can be another way of providing
and addressing vitamn deficiencies to those who have little
access or ill access to vitam ns.

Vitam n-A, or golden rice, according to the inventors' dream is
to provide two national research centers, is to provide the
technol ogy at no cost to those subsistence farners. The seed can
be used, be grown, the rice eaten fromit, the seed used in



subsequent years by those farners w thout any additional cost.
The program the vision of the inventors, is that the program
continue indefinitely. Zeneca has a role only in the sense that
we are catalysts. W are used to and experienced in doing the
regul atory (technical difficulty) health assessnents, the
nutritional and conpositional analyses. The eco-t oxicol ogy
studi es that nust be done on this kind of technology before it
ever reaches the comrercial world, before it ever reaches the
farmers

Again, it is the dreamof the inventors of golden rice that |
want to address and applaud today, to provide this vitamn A or
this beta-carotene enriched rice to the world' s poor. By the
way, all of the studies that are done to support the health and
safety and eco-tox assessnent will be available to the public
and for independent scientific review. They wll neet the

requi renents not only of the United States, Europe, and Japan,
the industrialized world, but the regulatory requirenents and go
t hrough regulatory review of all the nations in which this rice
IS provided.

My question today deals with this type of public-private

coll aboration. It's a new way of addressing one issue with
regards to world's hungry, and | address it actually to Doctors
Prakash and Mcd oughlin, but | welconme any of the presenters
coments on what they see are the benefits and downsides to a
col | aboration such as this, this public-private collaboration?

REV. BECKMANN
Dr. Mcd oughlin, do you want to start?
DR. McGLOUGHLI N

Actually, at this point in time, there are quite |arge nunbers
of collaborative projects going on between not just industry in
the U S., but specifically institutions that have been set up
primarily to | ook at issues that are specific to devel oping
countries, and I'Il give you some exanples of those particul ar
centers such as obviously the International Rice Research
Institute in the Philippines, the International Service for the
Acqui sition of Ag biotechnology. In Australia we have the Center
for the Application of Ml ecular Biology to International
Agriculture. In St. Louis there's the International Laboratory
for Tropical Biotechnology, and in Mchigan there's the

Agricul tural Biotechnol ogy for Sustainable Productivity. And al
of these institutions are working with industry and working with
devel opi ng countries, with international agencies and with | ocal
communities to nmake sure that the rel evant technol ogi es are nade



available to the farmers in these devel oping countri es.

And again, | would |like to quote what Fl orence Wanbugu from
Kenya has said and that is that "the great potential for this
technology as to increase agriculture in Africalies inits
packaged technol ogy in the seeds, which ensures technol ogi cal
benefits wi thout changing | ocal cultural practices." \Wat she
has said what has happened in the past is all of these well-

i ntentioned agencies that canme in there with high foreign donors
funded for high-input projects, they were all high input and, of
course, they were not sustainabl e because they denanded massive
changes of local culture and that didn't happen, and they were
failures. But by working with these particular institutions and
by actually increasing the anount of biotechnol ogy research that
is going on in devel oping countries thenselves, and at this
stage at |l east 40 | abs in devel oping countries are capabl e of
devel opi ng and i npl enmenting biotech research specific to those
countries.

So there is an enornmous network of collaboration and interaction
going on across the world to ensure that the technol ogi es that
are devel oped are specific to devel oping countries, and what is
nore, that they will be nmade available to the very people in

t hose countries who need them

DR, SHI VA:

| would |ike to make two very quick points. First, the |anguage
of giving away to the Third Wrld hides a process that takes

pl ace before that, which is the process of bio-piracy, the
process of taking genetic resources, very often patenting them
and then tal king of giving away for free a patented genone that
is private property. And | have very high objections to that.

Secondly, on the particular issue of vitamn A rice, we have
very sinple alternatives to it. Just in the state of Bengal, 150
greens which are rich in vitamn A are eaten and grown by the
wonen. In (inaudible) I would tire you readi ng of that

diversity. W don't have to wait until you get these very
conplicated partnerships together. But | would |like to comment
on the fact that two years ago, Mnsanto devel oped the so-called
partnership with the Institute of Science, totally secret. In
spite of major demands fromthe public, the terns of

col | aboration were never laid out. After Monsanto has harvested
the genomi cs fromthe researchers of our public institution,

t hey have now fol ded up that partnership because these are not
long-termcommtnents to capacity building in the south; they
are short-term harvesting of the know edge of the south so that



it can be concentrated in a handful of private-sector conpanies.
Very often the entry through the public sector is either to get
the genetic information, the genetic resources, to get |owpaid
scientists or to find easy market entry in a period of
resi st ance.

DR, PRAKASH:

| personally don't see any inconpatibility between eating al

t hose vegetables and eating the vitamn A rice. And having sone
weeds rich in vitamn Ais not a reason to prevent this gol den
rice. And we're not saying this wll work, what we are saying is
this is a technology that we think is appealing and let's give
it a chance because it is conceptually appealing. Regarding bio-
piracy, this is again rhetoric that | hear all the tinme, bio-
piracy is stealing the genetic material, and | say thank God for
bio-pirates. My forefathers did it in India. W are able to
enj oy wheat, peanuts and apples and everything else -- the
chilies that the Indians are so proud of -- everything el se cane
from out si de.

So genetic materials have traditionally noved fromtheir places
of origin to other places, and in trying now to protect what is
within India and trying to put this xenophobic type of nentality
within our culture that sonehow everybody is stealing all of our
genetic material, and passing |laws against that. | think it
flies against the devel opnment of science and technol ogy that is
very badly needed.

REV. BECKMANN

| won't let all four speak on everything, but Doctor Ho just
wote an article about the golden rice.

DR HO

Just to draw attention to -- and | would like to see your reply
to our sustainable science audit on the golden rice. Anong the
things that we point to is that there already are 70 patents on
this golden rice, on the genes and constructs in the golden rice
even before they patent golden rice itself. So | would like to
know who pays the |license fees for those things?

REV. BECKMANN
Do you want to just respond to that specific question?
DR. HO

How can you give it so-called free when there are so nmany



license fees and so many patents invol ved?
MS. ST. PETER

Actually, that's still to be worked out and that's one of the
reasons why Zeneca is involved by the inventors, is because we
have experience with intellectual property nanagenent, because
it is conplex. It's not sinple to go through, but yet it's
sonet hi ng that nust be done and done properly so that we can,

for Pete's sake, get another option for these children of
vitam n A where you don't and you may not have green veget abl es
avai l able. They're lucky to have a bow of rice and if it can be
golden rice to help with the vitam n deficiency, let's try every
way we can.

REV. BECKMANN

Qur next speaker will be M chael Hansen, he's a research
associate with the Consunmer Policy Institute which is a division
of Consuners Union. M chael Hansen.

DR. HANSEN

Thank you very nmuch. | would like to actually nmake a few points
before | ask a couple of questions. The first point that I would
like to make has to do with diversity. | will just point out

during the green revol ution which brought all these rices to
Asia that what you saw di spl aced was rice croppi hg systens where
farmers would rotate rice with other vegetable crops. They al so
woul d have fish, frogs, and crabs in the rice fields, so they
were harvesting not only the rice but all sorts of green
veget abl es and proteins. Wth the green revolution, we saw an

i ncrease in nmonoculture of rice, and you basically saw all these
ot her things disappearing. Because of the chem cals that were
used in these rice systens, they killed the fish and frogs and
ot her things. For exanple, In Indonesia before the green

revol ution, 43 percent of the calories in the diet canme from
rice. Now that figure is 83 percent.

So partly this vitamn A deficiency which is actually an

i ndi cation of poverty is com ng because the diet has been
sinplified further and further and further, in part because of
an i nadvertent effect fromthe green revol ution where people did
not pay attention in the '60s and '70s to the inportance of

bi odi versity and the inportance of that. | would also like to
point out that there is this paradox of plenty. W have 800
mllion hungry people and yet we have nore food per person in
the world than at any tinme in our history. There is an average
of 4.3 pounds of food per person per day. That is 2.5 pounds of



grain, nuts and beans, about a pound of mlk, neat and eggs, and
about a pound of fruit and vegetables. So there is clearly
enough to feed everybody.

The problemit seens to ne is distribution. It is called the
paradox of plenty. How can you have increasing nunbers of
starving people when there is so nmuch producti on happeni ng? So

my question would be -- one of them-- in terns of all the noney
that is being spent on biotechnology as a theoretical way to
i ncrease world hunger, | would agree that in theory it coul d.
guestion whether it will in practice. But nmy questionis, if you

survey these peasant and farm organi zations in the South, naybe
sonme of themwould like forns of genetic engi neering. But when
talk to a lot of them they say one of the major problens they
have is |land reform

So | wonder if the people up here would tal k about the

i nportance of (technical difficulty) and feed the poorest of the
poor, how inportant land reformis versus genetic engineering
and how nmuch noney these international institutions and others
are putting into genetic engineering versus |and reform and

ot her things which would be of use.

Secondly, ny second point has to do with yield increases. |
woul d just point out that with soybeans which is the major food
crop so far that is engineered, we can't | ook at USDA s data
because it isn't scientific; that is, it is not side-by-side
yield trials. Wien those are done, Roundup Ready soybeans, there
is a yield drag. There have been now three studies in the | ast
three years. The nobst recent one was done by the University of
Nebraska. | would just like to read fromtheir press rel ease for
you; this was about two nonths ago. It says, soybean plants
genetically nodified to resist a popul ar nonsel ective herbicide
yield | ess than conventional soybeans, University of Nebraska
research shows. Two years of NU Institute of Agriculture and
Nat ural Resource research showed Roundup Ready soybeans vyi el ded
6 percent |less than their closest relatives and 11 percent |ess
t han hi gh yi el ding conventional soybeans. This averages to 3
fewer bushels per acre. They also point out, this research
showed t hat Roundup Ready soybeans' |ower yield stens fromthe
gene insertion process used to create the gl yphosate resistant
seeds. So it isn't that they are putting it into | ower yielding
varieties, it's the process itself. So soybeans, there is a

yi el d drag.

My second question would be, the first one is about the
i nportance of both biodiversity and then | and reform and how
much noney is going into that versus genetic engi neering. And



the other thing is | wuld like to know if there is data from
crops in devel oping countries or even el sewhere that show where
there is actually -- when you do these side-by-side conparisons
-- where there is actually yield increases and to show yield
decr eases.

REV. BECKMANN
Why don't you say who you want to answer that.
DR. HANSEN

For the inportance of |and reformversus biotechnol ogy and the
anount of noney going into that, I would |like Dr. Prakash and
Dr. MG oughlin to respond.

REV. BECKMANN

And t he other one?

DR HANSEN

Al so Dr. Prakash and Martina Md oughlin.
DR PRAKASH:

| agree with you M chael ...

REV. BECKMANN

Wuld it better for themto stand up so we can hear and see
better? Why don't you do that.

DR. PRAKASH:

| agree with Mchael on the issue of |and reformand | have
nothing to do with it really. These are two different issues,
and addressing one issue doesn't necessarily nean you can. But
land reformand the land, it is an equal distribution of
everything, and |and and wealth are two of those things that --
wealth is sonething that |I'm personally concerned about, and |
wish -- well, that is there in all the rich people, and for the
poor people it's not going to happen. Patagonia has a | ot of

| and and what can you do with it? And, of course, within the
land in India this is a very conplicated issue and | recogni ze
the inmportance of it. But it doesn't take away in anything the
i nportance of biotechnol ogy.

In fact, if anything, within the limted | and area that we have,
the farmers with low land, this is a skill neutral technol ogy,
conceptually at |east. The whol e technol ogy is nade avail abl e



t hrough the seed. A farner growing in one acre of this has as
much benefit as a 1000-acre farner. So bi otechnol ogy can address
sone of the inequities inherent in the other problem

DR HANSEN
s the seed nore expensive?
DR PRAKASH:

Not all the seed is like this golden rice, or all the
genetically engineered rice comng fromlnternational Rice
Research Institute is going to be made avail able free, battling
all the licensing and patenting things. So it's not going to be
any cost to the farner |ike the green --

DR, HANSEN

For the present crops, is it not true that the corn and the
soybeans do cost nore?

DR. PRAKASH:

Let's do a second question also, picking up one study that hel ps
-- trying to say your argunent the University of Nebraska
coment. | nean, | can give you 10 studies, but we don't have to
| ook into any studies, Mchael. The bottomline is, the farners
are not stupid. They're going for these crops, they are paying
nmore for it. The only reason is it nmakes an econom c difference
to them They mght get a little yield, but they' re al so saving
down on the pesticides or the |abor or whatever, so this is an
econom ¢ equation of profit and loss. And so if one mllion
Brazilian farmers -- in Brazil soybean is illegal, the GM
soybean -- one mllion acres of the soybean was grown. Wy are
they doing it if they are getting less yield? So that is really
the bottom |i ne.

REV. BECKMANN

Dr. M@ oughlin, do you want to address both these sane
gquestions?

DR McGLOUGHLI N:

Again, the issue with respect to land reform| think is the
point | had made and have said several tinmes from Fl orence
Wanbugu. The issue with respect to the existing systens or
previ ous systens that were introduced to increase productivity
fail ed because they demanded massive cul tural changes. Wth
biotech, it's a seed. You don't have to teach farners new



cul tural packages. You provide themw th the seed, so you can
greatly increase productivity w thout nassive changes in the way
that the farners actually do the farmng itself.

Li kew se, the question wth respect to the cost and reduction
fromthe herbicide tol erant soybeans. In fact, in 1998 farners
saved $220 million when they used herbicide tol erant soybeans.
And this statistic is fromthe U S. National Center for Food and
Ag Policy where they found that they had increased easier wheat
managenent, less injury to crops, no restrictions on crop
rotation, increased -- 20 mllion because they were now not
usi ng conpl ex cocktails of |ess safe and nore toxic herbicides.
They didn't have to do these anynore.

And if you |l ook at the studies across, not just in single
studi es in Nebraska where they | ooked at one particul ar variety,
first of all, you get a lot of variation within soybeans

t hensel ves fromyear to year. And if you look at it across the
board fromall the studies that were done in lowa, et cetera,
you find that there is no net yield loss. But there is a
hunmongous anount of gain not only fromthe savings fromthe
poi nt of the price which was the $220 million, but savings to

t he environnent because you now have reduced tillage and you
have i ncreased sustainable approach to agriculture by being able
to increase the types of crop managenent systens that you do.
You have no restrictions on rotations, as | said, less injury to
crops and | ess conplex costly cocktails to be used. Thank you.

DR, HANSEN

| just tal ked about Nebraska, but if you |ook at Ed Oplinger 's
wor k, which | ooked at all eight soybean states, overall there
was a four percent yield drag. The only place in any of the
states where there was yield increases in side-by-side trials
were in the western part of Illinois and the southern part of

M chi gan. Every place else there were yield drags and they
averaged four percent. That is fromthe ei ght soybean states.
That is up on the Wb, so that is looking at 8,000 field trials.
So it isn't just Nebraska but state after state. Qut of each of
those eight states, as | said, only in the western part of
I1linois and the southern part of M chigan were there yield

i ncreases. Every place else there were yield drags.

REV. BECKMANN

It's interesting, that's just a question of fact. | nean, you're
sayi ng on soybeans that you think that these studi es suggest
that farners are just goofing in this country, but you're al so
saying that in general you don't think that biotechnol ogy can



i ncrease yiel ds?
DR. HANSEN

No, what |'msaying with the soybeans is the work is show ng the
soybeans cost nore, the yield is slightly |l ess. The reason
farmers are using themis they sinplify conplicated herbicide
deci sions which allow them sone nore time with their famly. But
t here have been sonme econom c studies, and they showed that the
net economc gain is about the sanme. So they aren't either
maki ng nore noney, so nmaybe in the North. But to then argue that
this is going to be a good technology for the South since the
yields aren't there, | nmean -- in a |lot of these southern
countries you're not using a lot of --

DR. PRAKASH:

Let the farnmers decide what they want. This is just one
technology -- this is not a technology that is going to nake it
there for the Third Worl d.

DR. HANSEN
Let's ask themif they want |and reform or other things.
DR. PRAKASH:

Nobody is preventing any |land reforns. Doi ng one doesn't nean
that you don't have to do the other

REV. BECKMANN

It's been a hel pful exchange, | think. That's why they ask a
preacher to do this. They picked a Lutheran preacher because
we're used to people fighting. Qur next challenger will be Per
Pi nst rup- Andersen, he's director general of the International
Food Policy Research Institute. He's ny guru on these issues.

DR, Pl NSTRUP- ANDERSON

Thank you very much, David. In response to what | have heard
this nmorning, | would like to nake three points. | believe it's
one point per mnute. First | want to re-enphasi ze what
Congressman Kucinich said. Political obstacles are extrenely
inportant to achieving food security for all. Governnents who
decide to prioritize food security for all will invest nore in
rural infrastructure. They will decide and inplenent policies to
redistribute land to the rural poor who do not have access to
land. They will help put in place institutions that would give
access by poor people in rural areas to credit, and they would



invest in public sector agriculture research focused on
devel opi ng technol ogy that poor people need and want. And that
woul d include, where appropriate, using -- genetic engineering
if that is what is nost appropriate and nost likely to be
accepted by the rural and urban poor. So yes, politics,
policies, are extrenely inportant in this context, but it is not
a matter of politics versus technology. It is a matter of the
conbi nati on of the two.

And that is why we have created a fal se dichotony this norning
by saying it is one or the other. No, it isn't; it's both. |IFPR
has worked over 25 years in a |arge nunber of devel oping
countries to help governnments and national institutions in
general to understand the consequences of alternative policies.
It is their choice what the policy should be. We're trying to
help themcurrently in 45 countries; we're trying to help for
themto understand the consequences of alternative policies. So,
yes, policies are extrenely inportant.

My second point, | would like to expand on the statistics
presented by Congressman Hall this norning. Yes, we need to talk
about statistics, but we also need to tal k about real people. W
need to talk about the low incone farmer in West Africa who on
hal f an acre, maybe an acre of land, is trying to feed her five
children in the face of recurrent droughts, recurrent insect
attacks, recurrent plant diseases. For her, losing a crop may
mean | osing a child. Now how can we sit here debati ng whet her
she shoul d have access to a drought tolerant crop variety? |
don't understand that. She can reject it, but let's not block
her access to it. It is her final choice if she has access. If
we block it before it gets to her, if we don't the research, she
wi |l never have a choi ce.

Yes, we need to work with her on conposting and nmanure, on crop
rotation and m xed cropping, on whether she should have access
to fertilizers, all of those things. Wy are we again creating
fal se di chotom es? You should not have access to fertilizers
because we have decided you should be an organic farmer. No,
that's not our choice; that's her choice.

My third point, David, relates to what | have just said. None of
us at this table or in this roomhave the ethical right to force
a particular technol ogy upon anybody, but neither do we have the
ethical right to block access to it because we don't take the
consequences. The poor farner in Wst Africa doesn't have any
time for philosophical argunents as to whether it should be
organic farmng or fertilizers or GMfood. She is trying to feed
her children. Let's help her by giving her access to all of the



options, and she can then choose which parts of the solutions
that she would |i ke to have.

Simlarly, for the poor urban person, the consuner, worker, who
spends 50 to 70 percent of her incone on food, who is anem c as
she does not have access to enough iron in her diet, whose
children are going blind because they do not have access to
enough vitamn A How can we sit here and say this part of the
solution is unacceptabl e because we don't |ike genetic

nodi fication? W have no right to say that. Let's nmake the

choi ces avail able to the people who have to take the
consequences. Let them choose and pl ease don't stop the science
that is needed to develop the cures for the diseases that | my
soneday suffer from and let's not do that for themeither
Thank you.

REV. BECKMANN

Per said he would |ike responses from anybody who di sagrees. |If
everybody agrees, we can go hone. Dr. Ho.

DR HO

| agree with conpletely with what he says. This is why we are
here, to give information as widely as possible to everyone.
woul d al so add that there is already recently devel oped drought -
resi stant chick pea which is not devel oped with genetic

engi neering. W should al so nake that avail able. The Joint Inner

Center al so devel oped a broccoli, again by conventional breeding
techni ques that is supposed to be very good for anti-cancer. It
may hel p you as you get older, as you say. So again -- you see

the problemis that we are in danger of narrow ng down the
sol uti ons when we only say genetic engi neering or else nothing,
which is not true.

There are plenty of other solutions. Bio-renediation, for
exanple. There is a very good study that cane out of one of the
University of California colleges that showed, in fact, the
ordinary canola plant -- or oil seed rape we call it in England
-- is very good at heavy netal bio-renediation. In fact, you do
not need genetically engi neered crops. You see, this is the
point I want to nake, is that all the technology that can help
us go ahead to nmake a better sustainable world nore equitable
worl d already exists. If we put all our resources into genetic
engi neering, we won't actually have the other things.

REV. BECKMANN
Dr. Shiva.



DR SHI VA:

| agree with Dr. Andersen that politics and technol ogy are

al ways tied together. The point is that we have two groups and
two conpl exes of politics and technol ogy gui ded by very

di fferent values wanting to reach objectives of sustainability
and justice, with one clearly in the hands of the nore powerful
one conplex and the other is the discourse of those who are not
part of the powerful conbination. Now, you tal ked about the
drought-resistant variety being denied to that Western African
woman as if drought-resistant varieties were on the table from
genetic engineering. There is not a single product (technical
difficulty) engineering. On the other hand, two years ago when
| cresad (phonetic) did its participatory breeding research in
Raj astan and it brought the lIcresad bred varieties which is the
dry land arid zone CG R system and asked farners to bring their
own varieties, and they went through variety after variety of
sel ection, and the farners al ways chose their own because of
drought resistance being the main criteria in a drought-prone
ar ea.

The issue of drought is intimately linked to | and-use, and the
very herbicides, those broad spectrum Roundups that w pe out
every bit of bio-mass al so deplete the capacity of your soil to
hol d noi sture and absorb water. Organic matter depletion is part
of that package, organic matter buildup is part of the package
of building up drought resistance in your soil and in your
plant. Tenfold increase in water conservation takes place with
addi tion of hunus and organic matter. That is precisely what
your very fake Roundup Ready system deprives the soil of.

Finally, the issue of organic for that poor woman with five
children on a farm It is not a phil osophical issue for her.
It's a survival issue, and it is precisely because under
conditions of poverty we cannot crimnally inpose on people
capital intensive systens of costly seed, costly pesticides,
costly herbicides, when for every one of these, farners have
systens that they are evolving in partnership with scientists at
every point. Better seeds in partnership, much better, much
safer pest control systens of their own and in partnership, and
much better weed control systens. To turn that into phil osophy
rather than that survival option, to not recognize that by
savi ng on wastage of that precious scarce resources, you are
literally making nore food available to those five babies of
hers. | think we need to start tal king about the capital
intensity of these systenms, and | disagree totally with our
earlier presenters when they tal ked about this being scale
neutral. Seed itself m ght be scale neutral because it's a tiny



little thing, but when it cones with a package of herbicides,
cones with a package of pesticides, it's not scale neutral
because capital is not scale neutral.

Poor farmers have small farnms, rich farmers have big farns. The
data around the world now, including fromWrld Bank devel opnent
report is showi ng unfortunately all that idea, that capital

i ntensi ve technol ogi es increase productivity, is not at al

true. The smaller the farm the |ower the capital intensity of
the inputs, the higher the output of food. That data is now
avai |l abl e across the world, and | owering external input costs is
not a philosophical issue. It's a survival issue for the poor
peopl e. Any technol ogy that increases costs of production and
any technol ogy that nmakes the farnmer dependent on higher
purchase inputs is a technology that will increase poverty and,
t herefore, increase hunger.

DR. PRAKASH:

| agree with Dr. Shiva in ternms of technology input. Again, we
are conparing apples and oranges here. When you use herbicide
resi stance as an exanple to deride the technology and to vilify
the technol ogy, and then talk in the Third Wrld context, this
has nothing to do with it. Wat we're tal king about is the
product that is going to be delivered fromthe | ocal
institutions, fromthe |local research | aboratories with
cooperation fromthe International Research Institute on food
crops of inportance to the devel oping countries. And we're
tal ki ng about issue such as golden rice, the rice that has been
designed for instance in the Philippines against the bacterial
blight, and it has nothing to do with -- it has nothing to do
with the capital intensity because this rice, like all the
previous rice varieties, is going to be nade freely available to
the farnmers, and so | think the issue is noot.

DR SHI VA:

Dr. Prakash, about ten universities have partnerships with
Monsant o on depl oyi ng Roundup right nowin India. So don't talk
about it being a theoretical issue. It is real.

REV. BECKMANN

Wiy don't we go ahead to Arthur Getz who is an associate at the
Worl d Resources Institute?

MR GETZ:

Good norning, | would like to thank Tony Hall's office for
convening this. This is a remarkabl e nonent because from ny



understanding, this is the first time that biotechnol ogy and
hunger questions have been juxtaposed. W have had prior

sessions on biotechnology on its own. | think today we have
w tnessed a trenendous anount of to and fro on the issue of, are
you for or are you agai nst biotechnology. | think the question

really ought to remain focused on what are the bigger picture
chal I enges? What are the chall enges around hunger?

| think there is a set of questions one would have to ask about
all technologies that we are aimng to propose for snal
producers in many tines very marginal |ands and wor ki ng under
very difficult conditions. So | want to make a couple of points
and then direct sonme questions to our presenters. The first is,
what is the potential for the increnental adoption of the
technol ogy that is being introduced? Are we asking the farner,
as has been suggested already, to take the technology that is
(technical difficulty), and what is the degree to which farm

i nvol venent in the design of that product is reflected in that
package? There is a sort of polarity between presum ng that the
package itself will solve the problemand really not
under st andi ng where the farnmer is and what the farmer will turn
that seed or any of the technologies to productive use in the
context that they are operating wthin.

How do we approach hunger as a production problemwthin that
setting when the setting is really very risk averse, where the
risks of crop failure are survival questions, where there is a
real premumon a rapid return on the investnent, where there is
a very strong aversion to purchased inputs? So how do we
enphasi ze m ni mal use of purchased inputs, especially in areas
where farnmers are quite distant fromroads and ot her
infrastructure, where input nmarkets are functioning very poorly?
s the technol ogy of one size fits all or sonething that is

| ocally adaptive? This is a nore inportant question with respect
to farners' know edge. And we have heard a little bit about
traditional strategies today and very controversial, both sides
positions. Making effective use of niches, of mcroclimtes, of
the variability of the conditions in a farnmer's field, are

pl aces where the farmer is comng from If the package doesn't
respond to that know edge of the farner, perhaps we won't see
the kind of results we really expect.

So one of the trends that | see as a welcone trend in the
pronotion of agricultural technologies in international settings
is that there is nore of a focus on these know edge systens,
nmeeting the farmer hal fway, and | ooking at strategies that cost
much |l ess for the farnmer. For exanple, instead of suggesting
terracing strategies, using vegetative barriers to control



erosion. They all get at diagnosing what are sone of the
underlying natural resource problens, the managenent probl ens
the farmer has, and then co-evolving strategies with the farner
to devel op tools and techni ques to address these probl ens. By
having the participation between the researcher and the farnmer
fromthe lab and fromthe field, those two know edge systens
com ng together. The unfortunate thing is in the grand schene of
things the way that research funding is allocated, we are seeing
an overall trend as Dr. Andersen has suggested in declining
support for public sector research. W need to see within that
an increase in public sector research support, an increase
toward this specific area of neeting farners' know edge systens,
nmeeti ng those needs from an understandi ng of what the underlying
natural resource chall enges are.

My questions to the presenters are fairly general. W have heard
sone remar ks about the biodiversity inpacts of biotechnol ogy. |
would i ke to hear a little bit nmore in both directions. W
heard fromDr. MG oughlin a little bit about how sparing wld

| ands or maybe even in sone of her witing we have seen sone
suggestion that biodiversity will be enhanced with the

i ntroduction of biotechnol ogies. W have al so seen in Dr. Me-
Wan Ho's witings and suggestions today that caring capacity and
the relationship to biodiversity are very tightly |inked. So I
would like to see a tighter discussion around what is the future
i nterest anong both private sector and the public sector in
protecting biodiversity, particularly agro-biodiversity, and how
they see trends in the use of this technol ogy either enhancing

or threatening those genetic resources. | would like actually to
have Dr. Prakash and Dr. Vandana Shiva address this. | enjoy
contrast.

DR PRAKASH:

Bi odiversity is very inportant. Biodiversity is the foundation
on which all agricultural inprovenments are based, and it is very
inportant. Again, in this respect, | do agree with Dr. Shiva
that our crop biodiversity, the agro-biodiversity, has conme down
as a consequence of the use of the high yielding varieties, and
that is what is referred to as the nonoculture and the very
narrowi ng of genetic diversity is a matter of concern to ne.

What | want to say is that (technical difficulty) it is going to
be nmuch better for two reasons. One, the way conventional plant
breeding works is like, for instance, IR 24 was one variety that
the Rice Research Institute woul d have devel oped for all rice
growi ng regions, and no wonder with this magic variety that
enconpassed all the rice growing regions, there was a very
narrowi ng of the genetic base, and it got out of hand. Wth



bi ot echnol ogy, we could take the existing varieties and even
those varieties that have been gone out of fashion because they
are susceptible to a disease or a pest, we could very quickly

i ntroduce one or two genes and bring back that biodiversity.

Beyond that, | also want to point out that there is all this
tal k about biodiversity in the environment. There is trenendous
technol ogi cal infusion into preserving biodiversity today, the
cryo preservation where we keep all the varieties. | also want
to point out one very interesting comment made by David, in
nature that we cannot keep biodiversity by inposing our Third
Wrld farnmers to keep grow ng those varieties that are not
profitable for them What he said is that they are not the
museum keepers for these varieties. So the state and the | ocal
institution, the universities have a nuch larger role to play
her e.

DR SHI VA:

First, it is not true that industrial breeding, whether earlier
in the green revolution or now with genetic engi neering,
increases | and use efficiency to release wilderness areas to
conserve biodiversity better. Precisely by displacing diversity
on the farm it actually increases |and pressure. The studies
now all over the world show ng that poly-cultures of |and,
nmonocul tures and sor ghum nonocul tures use much nore land to
produce the sane anount of yield than they would in a poly-
culture. The | and equivalent ratio has been shown, which is what
woul d the two grown separately, how nuch | and would they take to
grow the anount that is grown on an acre when they are grown

m xed? For (unintelligible) ground it is 1.26, for maize and
bean it is 1.38; for sorghumit is 1.53; for maize and pea it is
1.85; and for maize and sweet potato it is 2.08. Basically, one
hectare of a poly-culture is producing what 1.62 hectares of a
mono cul ture would produce. And | think it is absolutely
critical that each tinme we are told about yield increases
removi ng pressure on |and, we should ask the question, and what
is that |land not producing now that will need to be grown
sonmewhere el se; displacing wilderness, displacing biodiversity
or depriving people of nutrition which is precisely what
happened in India with the green revolution where all seeds and
protein crops |like the parsleys and | egunes di sappeared to

I ncrease acreage on the rice and wheat.

We have very severe, not just vitamn A and iron deficiency
anem a, we have very severe protein malnutrition, because the

| egumes which are a staple of everyone including the poor, have
in this period becone a luxury of the rich. Wich is why when we



preserve our |egunmes, we just go and conserve all varieties of
dahl (phonetic), our kidney beans 160 varieties. Farners have a
tremendous mar ket because of green revol ution, poverty and
scarcity created in these crops has increased the val ue of these
crops, and what was called | ow value earlier has becone very
hi gh val ue because of this terrible instability that has been

i nt roduced.

Finally, it is not at all the case that genetic engi neering very
qui ckly breeds anything. It doesn't do any breeding faster than

conventional breeding. The breeding conponent is still the sane
breed. The vitamn A rice everyone recogni zes, the devel opnental
work will still take the kind of tine that it took for breeding

of any rice variety. Introducing the gene m ght be quick, but
the breeding of crops with particular traits and devel opi ng them
into viable crops still is dependent on conventional breeding.
And that quickness is a total nyth and I don't think we should
ever address it, especially in the context of conservation. It
is turning out around the world, conservation carried out by
farmers which connects to production and sustai nabl e production
in which poly-cultures with higher productivity produce nore
food, conserve nore biodiversity, and conserve nore soil is the
best wi n/w n sol ution.

Fol | ow ng up ny book on the green revolution, a Scientific
Ameri can paper had analyzed that in a poly-culture 5 units of

i nput produce 100 units of food. In an industrial nonocul ture
300 units of input are needed to produce the sanme 100 units of
food. W can see that in industrial factory farm ng, but enough
attention hasn't been paid to crop production which also is
highly inefficient in terns of energy and resource use. |If you
really take those costs into account, they were never taken into
account. That is why | say the nmyths of productivity which have
justified the destruction of biodiversity just are totally
false. (technical difficulty) biodiversity better also produces
nmore food for the poor, and the reason we need to conserve

bi odi versity is both for conservation reasons and for food
security reasons.

REV. BECKMANN

| just want to insert kind of a dunb question which | hope
sonebody will answer. That is, I'mjust not clear to what extent
are genetically engineered crops actually being used any pl ace
in the devel oping worl d? There was a reference to soybeans. Are
we just on the cusp of it? Dr. McQAoughlin, it's just a dunb
question, but I'mnot clear.



DR McGLOUGHLI N:

At this point intime, the main "devel oping country" that is
using genetically nodified crops is, in fact, China, and they
have been very rapidly adopted in that country. They are
probably going to greatly help in increasing not only the
productivity, but making China one of the dom nant econom c
power houses of the world. They are focusing specifically on

i ntroduci ng genetic engineering to increase productivity.

| couldn't agree with Dr. Shiva's notion that through genetic
engi neering you do not speed up breedi ng, because when you
insert these genes using traditional breeding, you have to take
years, up to 15 years of cross breeding and back crossing to get
rid of all the traits you don't want. Using genetic engineering,
it’s very precise, very predictable, because you're taking

si ngl e genes and you're introducing those very quickly into
sust ai nabl e genom ¢ backgr ound.

The other thing is using traditional agricultural slash and burn
systens, you are definitely reducing biodiversity. You are

i ncreasing | eaching of soil nutrients, and you're definitely

i ncreasi ng erosion systens. The notion that was brought up with
the broccoli that was produced in the John Innes Institute, this
in fact was produced using genom cs. You would not have that
broccoli w thout the tools of biodiversity. Likew se, we have a
gene introduced in rice at UC Davis, the actual source of that
genetic material was in Indian wild rice, and we have denmanded
that when this particular gene is licensed that a | arge
proportion of the |licensing fees goes back to the country from
whi ch that genone cane, from which those genetic resources cane.
That noney goes back there to help with sustainable agriculture,
to help with fell owships for these students. W, in fact, have a
center for genetic conservation based on bi ot echnol ogy.

REV. BECKMANN

| don't think | asked all that, but it was really interesting.
Peggy Lemaux is a professor of plant biology at the University
of California, Berkeley.

DR LEMAUX:

Actually, I'mnot a professor. And as such, ny job at the
University is to interact with the public on issues like this.
have been taking notes during all these talks and jotting down
little questions that | have. | could spend ny tine addressing,
these but I kind of threw ny notes out. In the end, to ne, in a
way this norning has been unsettling to nme, because it is a bit



i ke watching a tennis match where you go boi ng, boing, yes, no,
right, wong. It is not a black and white issue; it's a gray
issue. In ny heart, | ama consensus builder. | don't believe
there is going to be unbridled use of biotechnol ogy across the
world to address everything, nor do | think that is the right
way to go, nor do | think it's going to solve all the problens.
In the sane -- be the case where we are not going to have

bi ot echnol ogy, and that there aren't places that it can be used
very effectively.

Do | think the public sector has a role in this? Very
definitely. I think we do, and I think we have a responsibility
as public sector scientists to be involved in this not only
technically but to be involved in the debate, and to ask

guestions as to howto nove forward. | think there are sone
tools that as public sector biotechnologists trying to address
i ssues in developing countries, | think there are the tools that

we need. Certainly funds, that has already been nentioned.

think nore than noney we need a structure that will provide us
the opportunity as scientists in a devel oped country to really
find out what those issues are, and where does it nakes sense to
use these technol ogi es, where does it nmake sense to use organic
approaches? Were does it nmake sense to use genetic engi neering?
Were does it nmake sense to use other technol ogies? | think we
need a forumto have a productive discussion.

| think public debate in this area, | have been involved in it
for 10 years off and on. | think it is a very valuable thing. |
think it is unsettling to ne to sit here and listen to the back-
and-forth, but I think it does serve a role because | think it
sensitizes us and, hopefully, a lot of other people about what
is the debate and what are the problens, and are there world
food problenms? | think sitting here probably none of us in this
room maybe there are a few exceptions, have really experienced
hunger, true hunger. | think having these di scussi ons and
bringing these up sensitizes ne and, hopefully, a |lot of other
peopl e about what the issues are and how can we go forward and
how can we sol ve these probl ens?

So the question that | want to pose, and | really want to pose
it to all the people who have spoken this norning, is how can we
move forward? How can we create a productive debate about this
and figure out where we go fromhere and how to get there? Thank
you.

REV. BECKMANN

Do you want everybody to speak to it?



DR LEMAUX:

This is an issue that | think if we're going to do anything with
what we have done today, we have to figure this out. So | really
woul d |i ke each person to take just a mnute or so to address
that. How do we go forward?

DR SHI VA:

| think one very clear-cut criteria for going forward is to

al ways posit alternatives at the tine of any technol ogy deci sion
and any technol ogy choice. So when a particul ar genetic

engi neering option is being offered, to always | ook, and is

t here another way and then all ow both farners, consuners, and
society at large to nmake its choices on the basis of rea

options being avail able. The reason there has needed to be the
tremendous intensity of bringing up the alternatives that were
excl uded or nmade invisible was because bi ot echnol ogy was of fered
as the only option for the future. It is interesting that in
these five years, nost people who pronote biotech are starting
to say, well, it's one of the options.

| think it is crucial that every tine we talk of it as an
option, we lay out the other options at the sanme tine so people
can make very clear, informed, ecol ogical choices, political
choi ces, econom c choi ces about cost and benefit and very often
ethical and religious choices about what kinds of food do they
want, what kind of information do they think is (technical
difficulty) there will have to be a m ninumat every point to
lay out. You talk with themand their rights, lay out the series
of biodiversity sources for vitamn A Wat kind of cultivation
systens would the two be part of? And | think part of the

di al ogue would lead to this, and that is why it is good we are
havi ng this dial ogue.

DR. PRAKASH:

| agree in terns of all the choices, and | don't think any
responsi bl e scientists, at |least that | have worked wth, sees
bi ot echnol ogy as the only solution, and we have al ways believed
that this is an inportant tool in the whole range of things that
we have. As far as what | think we really need to be doing is,
let's get it right and let's accept, first of all, fromthe
critics that this is a technology that doesn't bring any uni que
risks. This is a technology that conpares with all the tools and
t echni ques we have been using, and then start examning in the
Third Wrld where we could put our limted resources and start
prioritizing it along with the other options that we have.



| think there are a lot of hurdles that are ahead, the
resources, the expertise, and the network that is needed. It is
not a trivial task, but on the other hand, it is not

i nsurnmountable. | do believe here we can use the energy and the
vision of the individuals that currently do not feel confortable
wi th the biotechnol ogy, but we could indulge in a dial ogue and

| earn fromeach of themand nove on. | think all of us are very
sincere here in this roomthat we do recogni ze the probl em of
hunger, and | think all of us are sincere in believing that
there are solutions out there. Thank you.

DR McGLOUGHLI N:

As | said in ny presentation, | absolutely believe that

bi ot echnol ogy is not the panacea to all the world's ills. W
need to optimze all tools so that we can optim ze the
interaction of the various things that work best in a particular
envi ronnment. However, we need to make this science based. W
cannot throw out the science. W cannot create false barriers
based on pseudo science or beliefs that are not conpatible with
using the best tools we have that are optinmumin any particul ar
situation. W need to focus on science based values that w |
allow us to reap the incredible capability and potential we have
with all types of agriculture, and biotechnology is a very
strong conponent of this agricultural tool case. Thank you.

DR, HO
Yes, | think this was a very useful challenge to do, to say,
wel I, what now? | think that personally | do not rule out

bi ot echnol ogy. It has sonme valid uses, especially under well -
cont ai ned conditions, not at the nonent genetically engi neered
crops and releasing themto the environnment, because again | do
not find it helpful to denonize those of us who do not agree
that the risk assessnents are not conplete. W are not
convinced. It does not offer unique risks, and we are not
convinced it is safe. Now let's have nore transparency. Let's
have nore research in this area and | et us have nore dial ogue,
nore debates in public.

Now | also think that, at this point, a noratoriumis very
appropriate. It creates nore tine to do this kind of research.

al so think that we should create a culture where it doesn't
matter who is paying for the science. The scientist should be
free to say, to report accurately what he or she has found

w thout being vilified and victimzed. | also think it is very

i nportant for science to be socially accountable. It does not
occur in a social vacuum And these points are very inportant in



t he debate. Everybody has been asked to be accountable, even
corporations are being asked to be accountable, so why not
sci ence?

REV. BECKMANN

VWhat | was hearing Peggy also ask, is there a need for a new or
a strengthened institution or a forumthat will make a
framework, an institutional framework in which these debates
will be joined, so that people in poor countries don't feel Ilike
they are just getting it shoved down their throat, you know,

that precisely these assessnents of possible benefits and risks
can get discussed. Is there a need for a new institution?

DR SHI VA:

For 10 years nearly now, the biosafety protocol has been a forum
Third Worl d conpani es have shaped and evol ved to di scuss the
costs and the benefits, and nmake the decisions on that basis
with the right to pull information. That it took the | eadership
of the South to bring that protocol to conclusion just shows
that it was in the interest of the South to have a very open
platformto assess safety risks and benefits, and that it was
really this wonderful country that tried to prevent the

bi osafety protocol fromcomng into being, shows how servile our
governnments and our scientists are becomng to the corporate

interest in the biotechnology field. I think it's posing a real
danger to denocracy at all levels. And I would say we have the
platform let's strengthen it. |I would |ike everyone of you here

who is working with a congressman to try and create a | obby here
to get the U S toratify the CBD and to become comnmtted to the
bi osafety protocol as the forumunder the UN to push this

di scussi on.

REV. BECKMANN

Qur final challenger is Mchael Pollan, a contributing witer
for the New York Tines. | think this is the first tinme in

hi story that a contributing witer for the New York Tinmes is at
the end of the program

MR POLLAN:

Vell, | don't know about you, but | amthoroughly confused. | am
not an expert in this field. | have a sort of different status

t han everybody here. | canme to this subject as an amateur, as a
gardener who wanted to plant one of these crops which | did a
couple of years ago. | grew sone biotech, sone GV potatoes in ny

ot herwi se organi c garden, to explore what the inplications were.



And what the inplications of that experinment were for nme and
this discussion for ne is that uncertainty is a big thenme here.
It is remarkable that this debate is going on when first it
doesn't sound to nme -- and I'd like to | eave one of the
guestions in the air -- I'mactually going to ask several
guestions and | eave them out there and people can pick up what
t hey want because |'ve been left with nore questions than
answers, and that's fine.

Have the benefits of this technol ogy been proven that we are
already trying to deci de whether to proceed wth? That seens

li ke a real question. Have the risks been proven? That seens
also like a real question. | would like to ask on both sides, do
you feel the benefits of biotechnology as what we know has been
proven to your satisfaction? And on the other side, do you feel
the risks have been proven and are substantial enough to

out wei gh these? That's one question |I'd throw out.

The other thing is | wuld like to talk briefly about politics
inthis tenple of politics, and that's sonmething we haven't done
very nmuch. But, of course, the whole idea of discussing

bi ot echnol ogy and worl d hunger together, we should not |ose
sight of. And | do not say this to question anybody's notives in
this room although there are other people's notives that |
woul d qui ckly question. Wiy are we tal king about these two

t hi ngs together? And the answer to that question is political.
This is an industry that is in a certain anount of trouble in
this country internationally, that has had a very strong
reaction. The problem | found as soneone deci di ng whet her

wanted to eat a biotech potato | had grown is, well, why should
| 7 What are the advantages to ne as a consuner?

Now | 'mgoing to briefly take a very narrow First Wrld
consuneri st point of view And | could not find any good reason
to eat this potato. It offered nme nothing. It was a potato, a Bt
potato. It offered, perhaps, the farmer sonmething. It certainly
of fered Monsanto, the conpany that developed it, quite a bit.
But given on the one side, a series of risks that were in sone
ways unproven, suggestive, but with enough uncertainty, and I
was trying to do what corporations normally ask ne to do, which
is weigh in ny consuner decision the benefits and risks. The
benefit to the consuner isn't there. The risks, the
uncertainties, are there. Wien an industry is selling a

technol ogy to us and they cannot nmake a case to us of proven
benefits, they have to cone up with other argunents. The Third
Worl d hunger argunent has been advanced by the industry. There
IS a suggestion out there that by being critical of this

t echnol ogy, you are bl ocking the access of the Third Wrld to



sonething that may be useful to it. Let ne assune it is useful
to the Third Wrld or is potentially useful. Do I, do we as
Anmeri cans, have a noral obligation to the Third Wrld that
entails accepting this technology? | think that's a real
question we have to deal with

Congressman Hall said at the beginning if this is about noney, |
amnot interested; if it's about feeding kids, | am
Unfortunately, those two issues cannot be separated. It is about
both. W have to be very alert to the politics of this debate.
And the reason that before (inaudible) golden rice is the first
crop that has cone forward specifically designed to solve a
Third World problem It too is full of uncertainty; it's not
ready to be comercialized. It's not even ready to be gi ven away
yet, but we are being asked to make our deci sions as Anmericans
with this inview And | think that's a question we all have to
answer .

| also want to resist the suggestion that is out there that
being a critic of this technol ogy, even being a consumer who
does not want to use it, or soneone who wants to |abel it, as
Congressman Kucinich said, is, therefore, against it. Like
everything in a denocracy, science requires criticism And |
don't know that anybody on this panel wants to bl ock the
science. If they do, | think it's very inportant to hear about
that. One of the questions | would ask to the supporters is,
granted that there are many inportant questions to be answered
about the safety and benefits of this technol ogy, would you be
troubled if the political outcry against it doomed it? | would
ask people on that side too, is there a specific application of
this technol ogy that you could support?

DR McGLOUGHLI N:

To answer M. Pollan's question on the issue of risks. If you
were to take his concern to its natural conclusion, we

absol utely today shoul d have a noratoriumtoday on eating al
plants. Plants cannot run away to protect thenselves. Plants
produce nutagens, carcinogens, toxins. He took potatoes as an
exanpl e. Pot atoes should have a | abel over every single potato
when you go to the produce aisle at your |ocal supermarket. It
shoul d say, these products contain toxic genes from deadly

ni ght shade. That's absolutely true. Do you think that's
beneficial to the consuner? | have asked consuners and got,
gosh, | would never ever eat a potato again. O course, we have
been eating potatoes for hundreds of years and | specifically
have a horrible history with respect to potatoes. However, these
gl ycoal kal i des (phonetic) that are present in potatoes through



many years of breedi ng have been reduced. However, sone years
ago, a potato was being considered for introduction that canme
fromthe University of Pennsylvania that had fantastic chipping
characteristics and was very resistant to insect pests. But when
it got down to the market line -- and renenber this was produced
using traditional breeding, not through genetic engineering --

t hose gl ycoal kal i des call ed sal m ne (phonetic) were quite high

Because the checks and bal ances are in place to be able to put
out the issues of potential concerns wth respect to
allergenicity, toxicity, and reduction in nutrition value, al

of those types of tests are done. In fact, these particul ar
products are nore thoroughly tested than any ot her product on
your plate. These tests, unfortunately at this point in tineg,
are not obvious to the consunmer. The consumer doesn't see the
anount of testing that is being done. | think that absolutely is
one of the issues that needs to be addressed. | think if you
talk to any of the conpanies, they will tell you that they would
be happy to nmake available to individuals, to anyone who wants
to find out, the anmount of biochem cal, physiological feeding
tests that are done to ensure the safety of these crop products.
This is true of any type of situation we are in. W have to

bal ance the risks and benefits. W have to make a determ nation
on which side of that particular graph that our decision is
going to fall. And wi thout question fromne at this point in
time, if you balance the risks and benefit, w thout question it
falls hunongously on the side of benefit. Thank you.

DR HO

| agree with you that uncertainty is the hall mark and
uncertainty is actually the hallmark of any active know edge
system such as science. O herwise, it is like religious
fundanmentalism So the real role of science is to deal with this
uncertainty and, therefore, we have sonething called the
precautionary principle. I know you will laugh at it because you
have been rubbi shing the precautionary principle, which is now
accepted in international law. It is enshrined in the biosafety
protocol. The reason is that if we get this wong, we cannot

call it back. Therefore, there is no proven benefit yet as far
as I'"'mconcerned, and | think | agree with Mchael that all the
benefits are potential at this point.

Now there are valid uses. For exanple, under well-contained
condi tions, you can genetic engi neer vaccines, drugs and so on.
You can use the technology in order to assist conventional
breeding. This is called marker assisted breeding. You can use
the technology to find out nore about the organisns thensel ves,



what they actually do to understand the organi sns better. Those
are all valid uses of the technology but again |I'mnot the only
person who goes around saying there are new risks. In fact, the
FDA' s old scientific advisers have actually said that, that this
is a new technol ogy involving new risks and all this came out
because there is a large coalition of scientists and public

i nterest organi zations who actually are taking the FDA to court
for inproper testing, safety testing, and ignoring their own
scientific advices on this issue.

| mght say there is a bit of a double standard here when it
cones to patenting. You say this is novel enough that -- this is
so novel that we actually have to patent this. But when it cones
to safety, they are trying hard to say it is just |ike
conventional breeding and, you know, | think there is a bit of
doubl e standard here and I am not happy about that. So let ne
say that | have no vested interest in this. | nmean this is ny
puni shment. | really hate to do this because it takes ne away
fromny famly, fromny extended famly, from ny granddaughter
whom | haven't seen, you know, she is nearly five. And | really
woul d rat her not be doing this.

If | have any vested interest, it is, yes, the hunger problem

yes, it is the survival of our planet. | think it is as serious
as that. So please do not dism ss people who are saying there
are unique risks. | mean, | have said enough in ny talk to try

and tell you why, and nmaybe you can read ny book. Thank you.
REV. BECKMANN

We have now got sone time for questions fromall of you. | would
like to start again with congressional staff, if there are
congressional staff that want to ask questions. Okay, are there
other folks -- why don't you identify yourself?

UNKNOWN SPEAKER:

(1 naudi ble) My question is, is there any |law regul ating these
things? It seens that there is nothing. Is there anything like a
| aw i nvol ved?

REV. BECKMANN

Who would like to speak to that? It doesn't have to be one of
the presenters if one of the challengers wants to answer his
guesti on.

DR SHI VA:

It's the biotechnol ogy protocol.



REV. BECKMANN

He asked, is there a law or an international regulation for al
t his.

DR. McGLOUGHLI N
Codex Alinmentari as.
DR. HANSEN

There is also the bio-safety protocol, but also within the Codex
Alinmentarias, there is an ad hoc task force on biotechnol ogy
that is trying to conme up with what woul d be consi dered, what
the proper regul atory framework should be for genetically

engi neered foods. That's a gl obal process that is happening
right now It is a voluntary process, but in the GATT
Agreenents, the Codex is witten in as an a priori considered
scientific standard. So the debate about food safety and that is
going on in the Codex Alinentarias right now In fact, next week
there will be the first neeting of the working group of the ad
hoc task force on biotechnol ogy, which will be neeting in Tokyo.

REV. BECKMANN
| dentify yourself.
UNKNOWN SPEAKER:

(i naudi bl e) Ms. Shiva, you specifically downpl ayed the

i nportance of golden rice, based upon the exanple of wonen
farmers in Bengal and the wide variety of green |eafy vegetables
that they utilize in their traditional diet. | actually spoke
with a couple of nutritionists at UNICEF on vitamin A G obal
Initiative, and they told ne that the bio availability of
vitamn Ain those green |leafy vegetables is actually quite | ow,
and they seriously question whether it would be physically
possible to neet vitam n A needs based solely on eating these
native green |l eafy vegetables, and that vitamn A rice and

suppl ementation are very inportant. What do you have to say to
these UNI CEF scientists and nutritionists and their question
about the green | eafy vegetabl es?

DR SHI VA:

First, the green leafy vegetables are not the only source of
vitamin A There are trenendous fruit varieties that are al so
sources of vitamn A It is now recognized by every nutritionist
that the areas where we are getting vitamn A deficiency, iron
deficiency, calciumdeficiency, are in regions where the inpact



of the green revolution has w ped out the biodiversity sources.

The reason | addressed the hype on vitamn Arice is because
when it was presented, it was as if all these children who are
going blind will go blind if this rice is not produced. That is
not true. The increase in vitamn A deficiency is a result of
agricultural systens that destroy biodiversity and easy access
to wide variety of sources of food with the bal anced nutrition.
Now that | think is sonething we can't get away with. W al so
know UNI CEF is pushing mcronutrients, as if we didn't have
capsul es children woul d never have mcronutrient deficiency net.
We know UNI CEF and WHO and FAO have a history of functioning
with alittle bit of nudging fromwhere power lies; we
experience that. And | go by the nutritional analysis of our
National Institute of Nutrition, (technical difficulty)
nutrition in the various states, and you just have to see that
data that they are |aying out and you just have to map the

depl etion of biodiversity, the expansion of industrial
agriculture and chemcals in agriculture, especially herbicides,
that's absolutely 1 to 1 with the deficiencies of the kind that
we're tal king about in vitamn A

| think it is time for us to recogni ze that the poorest of wonen
can have a honme garden. Al we have to do is once again allow
themto be major actors on this issue of nutrition and food and

food rights for their children. I think any systemthat lets
four conpanies and six scientists be the educators of
nutritional literacy in the world will create trenendous threats

to nutritional security.
REV. BECKMANN

| dentify yourself.
UNKNOWN SPEAKER:

"' m M chael Zayre (phonetic) from Senator Tim Hutchinson's
office. My question is to both Dr. M@ oughlin and Dr. Shiva.
Since there is little evidence, scientific anyway, to suggest
that genetically nodified foods pose any particul ar danger to
consuners, how do you respond to the clains that nany of the EU
countries have enbraced the precautionary principle in the green
nmovenent as a neans of limting trade, protecting their highly
subsi di zed farners?

DR McGLOUGHLI N:

Dr. Shiva's response rem nds ne of one particular EU country,
and that is France where Marie Antoinette suggested the peasants



eat cake if they didn't have access to bread. And | think the
EU s present stand is in keeping with this notion because, in
fact, the EU -- and | think | have a relative |level of
experience fromthat particular culture of the world -- if you
| ook over the last 10 years, their attitude towards genetically
nodi fi ed foods has specifically coincided with massive distrust
in the regulatory process there because with good reason

actual ly; situations such as mad cow di sease, dioxins in soft
drinks, et cetera, all have led themto distrust the regulatory
authorities in their country. They do not have the sane type of
regul atory authority as we have here, specifically I'mtalking
about the FDA

And if you | ooked at the stores in London before nmad cow di sease
that was in 1994, Zeneca had a version of the genetically

nodi fied tomato that allowed this tomato to grow to full

ri peness on the vine. It had nmuch higher solids. They were
maki ng paste fromthis tomato. It was being sold in bigger tins.
It cost alot less. It said on it, made fromgenetically

nmodi fied tomatoes, and it was flying off the shel ves because it
was so popul ar. There was a choice. Now you don't have that
choice. | asked specifically individuals who were opposed to

bi ot echnology in the UK and in Ireland, and what they said to ne
is, right now the only people who we see are nmaking specific
nmonetary benefit fromthis are Mdwest farnmers, and we're not
going to let themdo that. | said, if | were able to convince
you on every single point regarding the safety of biotechnol ogy
and the safety froman environnental and health point of view,
woul d you be interested, and they said, no. Nothing you' re going
to say is going to convince us, because right nowit's of
interest to us to be able to keep this out. However, every
single country is actually working on the production of biotech
crops because they see this as a transition period wthin the
EU.

MR, POLLAN:

| want to address both your question and your answer to the
gquestion on the question of FDA regulation. You know, | went to
the FDA to ask themindeed did they regulate this potato | was
grow ng. If you ask the FDA this question, and they've been in
asked in court, no, they do not right now regul ate genetically
engi neered food; it is a voluntary system So it's a bit of a
canard that the Europeans distrust their regulators and we trust
ours. We trust ours, but whether we have any basis for that
trust is another question. The FDA is issuing its first

regul atory rule this sumrer or fall on biotech, and that is

ei ght years after it has been introduced.



REV. BECKMANN

|"mgoing to take five mnutes for closing remarks, but | think
we ought to end on time. It's really tough to sunmarize or bring
any kind of -- |I'msure ny conclusions won't be your

conclusions. One thing that | was struck by is that | think that
everybody, all the panelists at |east, agree that biotech is not
the solution to world hunger, but | think they also agree that
it is one possible tool that could be hel pful in reducing
hunger. They have very different assessnents of the potenti al
benefits and risks. They all agree, as M chael pointed out,

that, in fact, there is a |ot of uncertainty that nobody knows
for sure. And | think they all agree that there is nassive

negl ect of others tools that could clearly help hungry people.
Tested technol ogies, say, |like primary schools or clean water,

or things in agriculture that are available right now that we're
negl ecti ng.

| am al so struck that biotech -- the biotech debate related to
worl d hunger -- is taking place in a context of trenendous

i nhal ance of power and noney. So nost of the biotech devel opnent
so far, the research, the marketing, even the controversy about
it, has had nothing to do wth hungry people in poor countries.
There are ot her purposes that are -- other interests that are
much nore powerful, so it may be that this could really help
hungry people, but so far nost of the discussion, nost of the
action has been about other things. And it is true that the
conpani es that have devel oped biotech, that have taken the | ead,
t hat have done a | ot of the research have other interests that

t hey haven't done nmuch yet to do anything for hungry people. The
scientific -- even the scientific conmunity, you know, for |ay
people it's maybe a bad thing, but | think scientists are not --
there's an interest in science progressing.

So when there are questions about the ethics of science, people
who are not scientists don't entirely trust the scientific

j udgnent s about whether to | et science nove forward, rip ahead
in a particular area. And even the environnental debate about

bi otech, again the interests being served so far are primarily
the health and environnmental concerns of people in the

i ndustrial countries, not the concerns of the poor Ghana farner
who is trying to feed her kids. Now | am struck that at that end
of the scale, that woman is trenmendously vul nerable. | can't
figure this thing out. Howis she going to try to figure out --
you know, what should she use. So she is vul nerable and
certainly her know edge base is vul nerable, and so | nmean she
just doesn't -- she's going to depend on sone other people to
tell her to advise her on what to use.



So there is this massive inbal ance of power and noney, and it
takes place in the context of equally massive public policy
disinterest in that woman, starting right here in the U S
Congress where, for the nost part, the main issue is not that
anybody i s agai nst hel ping hungry people, but is it worth five
m nutes on the floor of the Senate ever? Probably not. Just
massive disinterest in this place in what is good for hungry
peopl e.

So |l think it is really good that we have this discussion and
that we have it here. | think if the U S. Congress would show a
little bit nore interest in what is going to happen to that
woman in Ghana, that that would in fact allow the U. S

governnment to show nore interest, and that we have seen over and
over again that when the U S. governnent shows a little bit nore
interest that that brings along other industrial country
governments, many ot her devel opi ng country governnents. And that
just if the Congress would show sone interest, put sone noney, a
l[ittle bit of noney into reducing hunger around the world, that
woul d help to correct this massive inbal ance of power in which a
debate like this gets contorted and distorted.

The other thing, | want to close again just by thanking people.
Thanks to all of you for taking your norning to listen in on and
participate in this really inportant debate, especially thanks
to those who stood patiently. Thanks to the speakers who have
shown trenmendous expertise and concern and civility, too, and
have kept to the clock pretty nmuch on tine. And finally we are
grateful to the organi zers, especially Tony Hall, for convening
this session. | think it has been very hel pful. So thanks al
around. Let's give ourselves sone appl ause. [ Appl ause]



