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The Promise of Blotechnolegy: Providing Better Nutrition

Malsvtrition is reaching epidemic levels in e developing world, where millions of
people—many of them children—have lost thair sight %0 vitaman A deficiency, hundreds
of millions of women of chaldbearing age don't get enomgh iron and humdeeds of mallions
of other people whase diets consist mostly of rice might be st nak of wron-deliciency
anceniz. All sold, $00 million people woeldwide are cheonically undemourished', and tha
mumber could top | billion within 20 years " Even in the developed world, millicas
suffer from food allergies, heart disease and other nutnition-eelated ailments.

But suppose rice consumers could obtain enough vitamin A and ron simply by cating
dictary staples that are locally grown? What if cheldren could be vaccinated agaanst
deadly discases just by eating a picco of fruit? Those aren't hypothetical guestions.
Biotechnology is already producing some of these imnovations—and scioatists are on the
verge of developing countless moce,

o Biotech foods can pack more muerirional conrent

Baotechnology is prodecing foods that contain more proteins, vitammins and minerals
and less fatty acids. A worldwide team of scicntists is developang a strain of “golden™
rice that natusally produces the protein thal creales vitamin A and Increases irom —
mﬂdhm&ummumlyduhtwwmwma
people alecady eat every day.™ Biotechnology foems of crops hike cancla that are
now under development have more beta-carotene. Research Is under way on & more
nutritious strain of cassava, the leading scuece of calories in Africa.™ Fruits and
vegetables that may help prevent cancer and heant discase by delivering mose of
Vitamins C, E and others are also in development” Other hiotech foods, such asa
potato that absorbs less ofl, may soon prevent heart discase by cutting back on fasty
acids.

o Biorech foods could deltver vaccines orally

In the United States, routine inoculation agaiast hepatitis B costs about $200, a
peohibitive cost in the developing woeld. But biotechmology scientists are workiag on
lhnmhldchmﬂnmodly The cost coudd be Jess tham 10 cents 2
dose.™ No medical personnel would bo noeded to administer it. Aad farmers could
grow the vaccine right in their own communities, eliminating the transportation and
refrigeration problems inberent in depending on faraway labs. Other vaccines
delivered through different fruits and vegetables could soon be on the way,
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o Bistech foods conld redice ov eliminate allergies

BMM:IMbMdmmmw
from foods. The resalts could be allergen-free peanuts and rice.™

o Risechnology is producing better.tasting, lovger-lasting food

Biowechaology is producing foods that taste better and stay fresh longer. One new
type of tomaso, for example, ripens slowly, keeping it fresh for loager periods of time.
single-serving melons and a greater availadelity and vasicty of foods throughost the
year.

* Ursted Natsoos

‘MM president, Rackefelier Foundation, October 19, 1999
".-N Dinforth, chaionan, Donald Daaforth Mare Science Conter, Jamsary 9, 2000,
mummu&mammnlm
* Grogg Easserbeock, Novesder 19, 1999

* Alliance for Benter Foods
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COUNCIL FOR BIOTECHNOLOGY INFORMATION
Questions & Answery

What is the Conncil for Biotechnology Information?

The Council for Bactechnology Infoemation is a coalition of the world's Jeading
baotechnology compendes created 1o provide informsation %o the public about the potential
benefits of the technology. These include, ssong others, better quality, better tasting and
ocec sutritions foods; more efficient methods 10 grow crops with less impact on the
envircament; sad new solutions %o help feed 2 growing populstion. In addition,
bictechnology has great potential for industrial applications, which can result in bower
encrgy utilization, less water roquired for processing, and betier use of renewable
resources. Blotechnology creates more options and possible meass % develop products
to meet the neods of consamers.

Bactechnology has great promise both 1oday sad in the future for pharmacesticals, food
nnd industrial applications. We want to get that message out %0 as wide an sodience as

possible.

Specifically, what type of public information effort will the Council wadertake?

The Council will give consumens accurate information about blotechnology based on the
best available scieatific rescarch, published reports, and expert opinlon. We will
undertake a number of activities as part of the public mformation program, including paid
advertising and the publication of consumer-orseniad materials. Our Web site,

www whybiolech.com, peovides information on different aspects of biotechnology and
allows consumers 10 leam more about this Espartant technology. We are also supposting
a toll-feee consumer hotline (1-800-980-8660) that dirccts callers to a host of resources

about beosechmodogy, including an casy-to-read brochuse.

Wie makes up the Council?

The Founding Members of the Comncil aro: Aventis CropScience, BASF, Dow Chemical,
DuPont, Monsanto, Novartis, Zeneca Ag Products and the Biotechnology Industry
Organization (BI0), the leading U.S. trade sssociation for biotechnology companics.
Associated with the Council are a range of other organizations and trade and industry
groups that suppoct the use of the technology.

www.whybiotech.com
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What is food Netechnology?

Food biotechnology covers diverse activitics—from the use of yeast in beewing or beead
making to advanced plant-breeding techniques. New developments im biotechnology
allow us to identify and transfer the specific pese that creates a desired trait in a plant,
mnd offer a moee precise way 1o produce plants with certain beneficial charactoristics-—
such as greater manition,

How sefe are foods developed through biotechnology?

Crops derived from biotechnology are extensively rescarched and reviewed. In fact,
tiotech vancties im North America ace testod aoee thoroughly than conventional crops
befoce they ever come 10 macket. In Noeth America, e U.S. Food aad Drug
Administration, the U.S, Departmsent of Agriculture and the U S, Envircamental
Protection Agency, & well as many of the individual state governments, the Canadian
MWWydM&MMmmmnfwdm.
Standaeds used 10 evaluate food safety have been developed and agreed upon by
intermational scientific authoritics, such as the World Health Organization and the United
Naticas Food snd Agricultesal Organization. In the United States, the use of food
Biotechnology has boen sepported by major health organizations, incloding the Asserican
Medical Association (AMA) and the American Dictetic Association (ADA).

How can boteck crops address world huwger isswes?

The issue of world hunger is complex and bivtechnology alone cannot solve this
challenge. Howover, it can belp. According 1o the United Nations Population Fund, the
world's population will likely increase 10 appeaximatoly 9 billsom by 2050,
nmmnm»mmummuuw
conditions that Earmers in the developing world ofien face—like drought, changing
weather patenss or poor soil. Biotechnology can also reduce crop losses to pests, disease
and spotlage by peoducing crops that resist insects and vivuses. John Block, former U.S.
Secretary of Agriculture, says that biotechnology could boost food productivity in the
developing workd by as much & 25 percent. Biotech foods coudd also help o combat
malnutrition in developing naticas by delivering higher doses of vitamins, proteins sad
other matrients in crops.

How can bistechnology help the environmenr?

Mhmmdwmcmbmmcirmmﬁmm
insects and disesse aad, therefore, cam be grown wsing fewer crop protection chemicals.
For example, comton and com now ¢an resist some destractive insects on their own. This
allows farmers to choose the best combimation of wols 1 control harmful pests and
dizcases, a practice known & lstegrated Post Management (1PM), Biotechnology can



also provide opportunities 10 decrease 10il erosion snd greeshouse gas emissions through
farmieg practices that peotect the covironment. Some of thess new crops require less
tilling, helping 10 preserve peecious topsoil, use less fued and roeduce faem rus off s
streams mnd rivers.

Are Botech foods really more nutritions than conventional foods ?

Now and i the near future biotechnology products provide potential food quality
lmprovemcats. Somse biotech foods maay help 1o prevent heart discass and cancer by
delivering mose of vitamins C and E. Research is under way on “golden rice,” which
would combat vitamin A deficiency in developing nations by delivering more beta-
carotone. Other biotech foods, like a potato that absorbs bess oll, may help 1 prevent
heart disease by cutting back on fatty acids. Biotechnology could imgpeove murition in
other wayy, such as producing allergy-free peasvats and rice. Researchers are even
working on 2 banasa that could deliver vaccines against hepatitis B and other deadly
discases.

What are the most comumon Moteck crops? What crops are in developmvent?

According 1o USDA estimanes, about 55 percent of soybeans, 60 percest of cotion and 36
percent of com grown in the United States in | 999 were desived through blotechnology.
Moce thas 60 million acres of biotech crops have been planted in the United States, and
rescarchers continue to work om a variety of now biotech crops. For example, new strains
of rice and other subsistence crops would help combat vitamin A deficiency-—a leading
cause of blindacss in the developing woeld—by delivering higher dosos of beta-carotene.

What other uses of botechnology are there besides food?

There are many potestial benefits of biotechnology. One majoe area is health care, Since
the initial peodoction of human insulin 10 better treat diabetes, biotechnology contisues w
create moee effective drugs and vaccines. These medicines benefit bundreds of millions
of people woeldwide who suffer from devastating discases such as heart disease, cancer,
diabetes, Parkinson's, Alzheimer's and AIDS,

Another potestial srea of benefit i in indestrial applications. In the future, some
applications of biotechnology will be wsed 10 make materisls such as fibers for clothes
from “rencwable” resources like cons. Some applications of mdustrial biotechnology
may help reduce ow dependence on oil aad patural gas and could reduce water and
energy use by as much as 50 percest.
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The Promise of Biotechnology: Helping to Protect the Environment

High-tech progress ks a centuries-old practico—improving the genetic characteristics of
crops-—could help solve a 21" Century problem: How 10 grow enough food for a :
booming world population without placing 100 such stewin on the environment. Modern
biotechnology is producing crops that conserve natural resources, in some cases redece
the use of crop protection chemicals in agrculture, provide farmers amother choice in
insect and discase control, and offor a wide range of other environmental bemefits. -

o Biotech crops can comserve soil and water

Every year, the earth loses cocugh togaoil 10 cover the state of Massouri, and it takes
literally centuries to replace.’ Traditional agricultural practices can cause the erosion
of large quastitics of 1opsoil as well as use large amounts of water and other
resources. But some biotech crops are being researched 10 absorb nuerients from the
s0il more efficiently sad 10 grow in poor conditions, which would reduce the need fioe
tillage and imigation. Becawse many biotech crops produce more food per acre, they
conserve land leself. By one estimate, in fact, biotechnology could boost food
productivity in the developing woeld by as swech a3 25 percent ¥ Biotechnology could
play a major rode in improving the productivity of secas that are difficalt 10 farm.

o Binechnology cam help preserve natural resosrces

Farmers in the developiag world are clear-cutting tomnperate and tropical forests for
agriculvare at a disturbing pace, cither becmme the land offers better growing
conditions than their current farmiand or becavae they simply need the extra acreage
10 foed their ever growing populstions. The developed world faces a similar
challenge: how to get more food from the same sssount of land. Some bictech crops
make i possible %o grow more food om already cultivated land, Others will soon be
able %o grow in tough weather and soil conditions sech as drosght or high salinity *
As a result, biotechnology could help keep fragile soils out of food prodection. And
as more food is harvested on the same amount of land, the e of other resources—
such as fossil fuels Bike oil and nataral gas, which are required is order 1o run
agnculteal machinery—may not nocd to increase to support higher crop yickds.

o Biotech crops canm reduce the use of crop protection chemicals (n agriculture

Some crops developed using ticsechnology dave built-in protection from disease and
msects, giving the farmer another tool for keeping crops healthy sad productive.
Modem farmers use Integrated Pest Mamagement (IPM) 10 balance peofiteble crop
peoduction and enviroamental stewardship. They use a combination of 100ls to
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protect thow crops againest pest insects, such a5 monmoring for carly warning of
infestations, understanding the insects” life cycles, encouraging bemeficial imsocts,
plasting resistasd crops, sed applying crop protection chenmcals when neccssary. As
& resade, biotech crops can reduce the use of agriceineeal chemicals such as
insecticides and fungicides. Scientists have developed strains of coen and cotion that
mu‘rmmmw»umuwpm According 10 the

National Agricaltaral Statistics Service, two million fewer pounds of insccticide wore
used in 1998 1o control ballwoem and budworm than were used in 1995, before Bt
insect protecied cotiom was imtroduced.

I addition, rescarch is ongoing o develop Botech crogs that sbaceh more sutricets
50 that they may require less ferilizer.

* Willian M. Dandorh, chaimman, Dosald Dandort Mant Scince Comsr, faoary 9, 2000
‘mummu&m«mmnlm
* Goedon Comway, president of the Rockedelier Foundation, October 19, 1999
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The Promise of Bistechnology: Regulation, Safety and Government Oversight

Like any emerging techaology, biotechnology has been the subject of questions,
cspecially about its safety. Biotech foods are extensively rescarched and reviewed. In
fact, baotech varieties are tested more tharoughly than coaventionsl crops before they
evor come 8o market. In the United States, theee government agencies—as well as many
individual siaste povernments—waork together to cnsare that crogs produced through
biotechnology are safe 10 cat and protective of the environment. In 1992, federal policy
determuned that foods peoducad theough biotechnology must meet the same standards of
dietary and enviroamental safcty as other products.” Here's how the safety of
biotechnology foods is ensured i the Unised States today:

o The FDA amd tie Food, Drug amd Cosmetic Act

Biotech foods, like others, are subjoct o the Food, Drug and Cosmetic Act, which
gives the Food aad Dreg Adsintstration sweeping authority %o rogulate their safety.*
The Act permits the FDA 10 ressove any harmsful prodoct from stoee shelves af any
time and 1o comimally prosecute its manufacturer. The FDA looks al & wide range of
Exctors before approving foods, including their safety, matrition and potential for
allergies sad toxins. Manufacturers bear a legal obligation 1o essure the safety of
food, and they 1ot products cxtensively to meet it. One strain of blotechaology
soybean was subjected 10 1,900 smalyses.

As FDA Comesssioner Jane Henney describod the peocess, “With the tools
developed from biotechnology, & gene can be inserted into a plant 1o give it a specific
new characteristic lnstead of mixing all of the genes from two plants and seeing what
comes out. Once in the plant, the new pene docs wiat all genes do: It directs the
production of a specific peotein that makes the plant ussquely differest.™ David
Asron of the U.S. Department of Commerce addressed the safety issoe simply in
testinsony beforo the Scnate Finance Commitice: *[T]hineen years of U.S. experience
with biotech products have produced no evidence of food safety risks; not one rash,
not one cough, not ome sore throat; not one headache.™

o Current policy ow labels

Like other products, current law roquires biotech foods 1o be Iabeled if their
componation or metritiomal content 1s significantly different froes their conventional
counterparts or if they posc any health risk. The FDA roquires lsbels if biotech foods
contain genetic material from known allerpens undess data show these i no allergy
risk "' Otherwise, regulaors have decidod that bictech foods are as safe a8 food
produced through conventional methods,

www . whybhiotech.com
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o Governwes safegwards work

This regulatory structare, which includes rigocous festing by manufactecers, builds
safeguards 1o protect againat foods that might pose safety risks making it to market.
One company, for example, developad 3 soybean that used 5 gene from the Beazil nut
to enhance s value for livestock feed.  Although & was already in the development
phase, the compamy stopped development after discoveriag that & small percentage of
the public was allergic 10 the prosein derived from the sut-—even though it was
wnlikely the soybean would enter the human food supply.™

o Envirowmentol regaiarion

Also like other crops or agriceltural methods, botech crops are stricely regulmed by
the Eavironmental Protection Agency and the U.S. Department of Agriculvere.
Biotech foods and products are subjocted to a wide range of enviroamental laws, as
wedl as 2 broad arrwy of state and local standards. The EPA rogulates pest- and
insect-resistant blotech crops, USDA's Amamal and Plant Health Inspection Service
(APHIS) oversees ficld aad agriculture environmental testing of baotech crops.

Canadian Standards

The Canadian government strictly regulates biotechnology foods 10 casure their
peoducts, are carefully regulasted by the Canadian Food Inspection Agency, Health
Canada and Environment Canada. Intersational organizations like the United 2
Nasoos, the Woeld Health Organization and the Woeld Trade Organization provide
addtional protection. Current law requires blotech foods 1o be labeled if their
composition or nutritional content &s significantly different from their comventional
comnterparts of if they pose any health risk. In addition, the Canadian foderal
government is abso working with food producers and others 10 craft volustary labeling
standards for biotechnology foods ™

'MO‘WMMWMMVM”W&N
* FDA Ceerenissioner Jane Hemney, “Are Bioenginecred Foods SafeT", FDA Corssmmer Magazine,

Javcary-Febeusy 2000
* Uséversity of Edieburgh belegist Asthony Trowavan, Decomber 20, 1099
* Meancy, bid.

* Testimonry 10 e U1S. Senae Comeniie cn Insernaticeal Trade, October 7, 1999
" Heancy, bid.

* Los Anpeles Times, Ocreber §, 1999
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The Promise of Biotechnology: Food for a Growing World Popalation

In the fall of 1999, the world population reached 6 billion. 1t cosdd 1op 9 billion by 2050,
with most of the growth occurring in pooe areas of the developing world.' The world's
supply of usable farmland is shrinking, while the growing population will require more
land for housing and other infrastracture. Biotechnology may be part of the solution 1o
ensuring food security whilo sustaiming the world's resources, which is a very mecessary
but delicate balsscing a1,

Accoeding to the United Nations, 300 million people worldwide are already chronically
mainourished. The U.N. Food and Agriculture Organization ostimates that two out of
five children in the developing world are stumed, one in three is underwoight and one in
tem is “wasted™ due %0 undemourishment. The peoblem will weesen as the population
grows: by 2020, the number of undernourished people may have topged 1 billion
Biotechnology alone won't solve the problems of henger and malnutrition, but it cae play
an important rode in alleviating them by making it possible 1o grow more food with added
nutrition, on less land and under tough conditions. That"s why people like former
mhryCAMMINmm:kcybwimamﬁmmﬂniminﬂw
21" Century.

o Biotech foods can make it possible to obtain more food from the same land, expecially
wnder rough growing condirions '

: could inceease crop peoductivity im the developing world by as musch
a3 25 percent.” Biotechnology can also help 1o prevent loss of foods and graims post-
harvest, thercby increasing the amoust of the food geoduced, And many biotech
crops may be able to grow under the sough growing conditions—such as drought,
chargiog weather and nutrient-depleted sodl-—that farmers ia the developing workd
routisely face”

o Biotech foods can reduce crop losses to pests and disease

The developing world loses tragic amounts of crops to pests aad discase. The
Exsopesn com borer, for example, destroys appeoodimaely 7 percent, or 40 million
tons, of the world"s coen crop overy year - equivalent 10 the ansual food supply,
calories, for 60 million people.” In 1998, the people of Africa lost 60 percest of the
cassava crop—one of their most issgortant sources of calogies -0 masaic virus ™
Biotechnology is helping 10 solve that problem by producing crops that resist pests
and disense. Blotech ooen, witich is already widely used in the United Stases,
produces its own protection against the oo borer. Rescarch is under way on vires-

wwwwhrhiotech com
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resestant sweet potmoes and other crops. Other tuotech foods could reduce losses to
spoilage, especially in developing countries that lack refrigeraticn.

o Biotech crops can be wove mritious

As many as 100 million children worldwide suffer from visamin A deficiency, the
developing world's leading cause of blindness. Some 400 méllion women of
mwmqmmmmmam“mmmm
retardation, peemature births and natal mortality. ™ Mhdmmddhdpptm
blimdacss, malnutntion ssd other maladics by producing more healthful, nutritious
crops. A strais of “polden rice™ that packs more ion and beta-carolens, & peocursor
dﬂmln&wuu&cmwm-fewm Scientasts have
discovered a way 1o boost beta.carotene Jevels in canola™. And cutting-edpe research
could soon produce a banana that delivers the vaccine for hepatins B, makiag ot

possible 10 imoculate against deadly diseases with a Jocallly grown crop that is easy to
bandle, distribute and administer,

' Usited Natices Popeletion Fend

* Gerdon Comway, previdest of fhe Rockefelior Fosndation, October 19, 1999

* Canvr, August 26, 1998
'musxhusmdmmalm

sm

* Gimsessi and Carpenter (1999). Natioral Conter for Food sad Agricataal Policy
:‘mmuummwmmmmmo.m
* Shewmaker, ot al (1999) The Plant Joumal 20.491.412
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The Promise of Biotechnology: Overview
Comncil for Biotechnology Information

The Council for Beotechnology Information is an orgaseration founded by leading
biotechmodogy compandes in Neeth America %0 ereate a public dialogue and share
informaton about biotechnology that is based on scientific rescarch, expert opinion and
pablished ropoets.

Biotechnology is the latest in a sories of tools with wide-ranging uses Sat can srgeove
our quality of life—{rom phamacouticals to food 10 industrial maserials. Used in
combinanoa with other methods, biotechnology has onormous potential for people
around the warld.

For example, agnicalvaral peoductivity sust continue 10 improve 10 meet the growing
demand for added quantity, quality and varsety in the food sepply for an increasing world
population. One of the great challenges of the 21" Century will be how o provide people
sround the world with sefficient quantities of nutritious food, while Emiting the
environmental impact caused by added agriculnual peoduction, Biotechnology will not
be the anly sokation to thas challenge, but #t can be an impaortant part of the solution.

The missson of the Council for Bictechmology [nformation is 1o shase sccurate, scicetific
information cm the benefits of biotechnology 1o interested individaals pad organizations.
Participanss in the Council recognize thal scientific understanding alome is not enough.
We respect the fact that biotechnology also raises philosophical questions and concenms.
These, too, must be addressed. The Council secks %0 listen 10 and address concems and
respect differences of opinion.  As we work (o endance the public”s understanding of
holechnology, we will continue our comenitment 10 responsible behavior and scientific

The Council for Biotechnology Information will work with existing ceganizations o
share information sbout biotechnology. In additicn, it will embace outreach programs to
establish a dislogue with the food indwstry, health professionals, academia, seicatists and
other interested partics. The Council will provide public information drectly through »
Web site (www. whiybiotech, com), brochures and printed materials, advertising and a will-
free number (1-800.980-8660). Individuals and organizaticas in agreessent wath the coro
beliofs of the Council sad supportive of its mission are invited 1o join.

The founders of the Council are Aventis CropScicnce, BASF, Biotechnology Industry
Organization, Dow Chemical, DuPont, Moasaeso, Novartis and Zemeca Ag Produces.

wwwwhybiotech com
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The Council holds several core beliefs about biotechnology:

The Commncil belicves in the safety of bicsechnology. Biotechaology is extensively
prodacts are tested maore tharoughly than conventional crops before they ever come to
market.

The Council believes that all foods, inchading those derived through genetic
maodification, should contimme 1o be subject %o a ngorous government regulatory
process that evaluaics the safety of the products 10 the consumer and the envircament.
This process should be based on respormable scsence that meets stae-ofthe-an
scicotific standards,

consumers who seck better quality, better tasting amd more nutritions foods; for
farmers who want more efficient methods %0 grow crops with less impact on e
environment; and for developing countries seeking solutions 1o help feed a growing
population.
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