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Pre-GMO: Crop domestication is the
basis of agriculture, enabled civilization
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Radical changes in domesticated
animals too: All dogs derived from the
wolf by non-GMO breeding
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Non-GMO breeding continues and is
accelerating in age of massive DNA
seqguencing




Genetic admixture Is ubiquitous In
agriculture —with or without GMOs




Genetic engineering defined

Traditional
plant breeding

Variety
A

Genetic
engineering
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Variety B
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The GMO acronyms

GE (genetic engineering) = GM (genetic
modification) = transgenic = asexual
modification and/or insertion of DNA

GMO = genetically modified organism
GEO = genetically engineered organism

The terms “biotechnology” or “modern
biotechnology” often used interchangeably with
GE or GM



Regeneration
of GE
plants

poplar)




Then propagated normally
Seeds or cuttings tested for health and new
gualities, incorporated into breeding programs




GMO crops widespread, rapidly

adopted

Grown on >10% arable land on planet, extensive
uptake in developing world

Global Area of Biotech Crops, 1996 to 2013: Q“@
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf

Four crops dominate,
8 grown in USA

Global Area of Biotech Crops, 1996 to 2013: rQ@l
By Crop (Million Hectares, Million Acres) ISAAA
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf

Two traits dominate

Global Area of Biotech Crops, 1996 to 2013: l@%@l
By Trait (Million Hectares, Million Acres) ISAAA
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Briefs6slides.pdf
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Major reports on GMO crops show
very large positive impacts on

economics, sustamablllty In USA
THETNATIONAL [
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Herbicide tolerant plants promote
conservation tillage — With many
environmental benefits thereof

Conservation Technology Information Center

e Lowers greenhouse gas emissions

e Improves soil organic matter

e Reduces erosion and fertilizer
runoff into water

e Often provides better wildlife
habitat

Global: In 2012 reduced CO2 emissions by ~27 billion
kg, equivalent to ~13 million cars off the road

htti:“www.isaaa.oriiresourcesiiublicationsibriefsiiGito



http://www.isaaa.org/resources/publications/briefs/46/topfacts/default.asp

Benefits provided by biotech crops, on
a global scale: 1996-2012

* Increased crop production valued at US$116.9
billion

* Conserved biodiversity (indirectly) by saving 123
million hectares of land from 1996-2012

 Helped alleviate poverty for >16.5 million small

farmers and their families totaling >65 million
people, who are some of the poorest in the

world

http://www.isaaa.org/resources/publications/briefs/46/topfacts/default.asp



http://www.isaaa.org/resources/publications/briefs/46/topfacts/default.asp

There are legitimate science concerns
that GMOs with pest management traits
have not been managed well

THE TROUBLE WITH GMOs

44444

ensig

GMOs have frequently failed to live up to their potential,
not because they are inherently flawed, but because

they have been poorly deployed into the complex social
and environmental contexts of the real world.




Poor weed management has led to rapid
development of herbicide-resistant weeds

nature

biotechnology

sssimmie S = & Confirmed Glyphosate Resistant
Weeds in the U.S.

Glyphosate resistance threatens Roundup
hegemony

Emily Waltz

Nature Biotechnology 28, 537-538 (2010) | dor 10 1038/nbt(x
Corrected online 13 October 2010

Corrigendum (October, 2010)
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Herbicide-resistant weeds are an old
problem In agriculture, but exacerbated

by GE herbicide tolerant crops

THE RISE OF SUPERWEEDS
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The method has diverse applications

Many other crops and traits starting
to be used, or in the pipeline for near
term use



Virus-resistant papaya saved the
Hawaiian industry in the mid-1990s /

~80% of papaya today
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*Nobel prize
winning
“immunization”
in plants —
stimulates
natural
defenses

*Great
humanitarian
potential in
developing

world R =g e LTy GMO, virus-resistant
trees




Drought-tolerant maize — Planted on

~150,000 acres — Also tested in Africa
Important tool given climate change, water
shortages?




Purple GM tomatoes with increased
antioxidants and rot resistance

Current Biology 23, 10841100, June 17, 2013 ©2013 Elsevier Ltd All rights reserved  hittp//dx.dol.org/10.1016/).cut

Anthocyanins Double the Shelf Life
of Tomatoes by Delaying Overripening
and Reducing Susceptibility to Gray Mold

Yang Zhang,' Eugenio Butelli,' Rosalba De Stefano,? They are produced by plants t
Henk-jan Schoonbeek,' Andreas Magusin,' dispersers [9]. Anthocyanin p
Chiara Pagliarani,” Nikolaus Wellner,* Lionel Hill,' induced under stress condition
Diego Orzaez,* Antonio Granell,® Jonathan D.G. Jones ® gens [11]. Besides physiologica
and Cathie Martin'* cyanins are associated with pro!
'John Innes Centre, Norwich Research Park, Norwich, [12], cardiovascular diseases [
NR4 7UH, UK disorders [13].




Healthier soy olls: High oleic acid and

omega-3

HOME PAGE | TODAY'S PAPER | VIDED | MOST POPULAR LS. Edition +

The New York Eimes

Business Day

WORLD TU.8. NY./REGION BUSINESS TECHNOLOGY NCE HEALTH SPORTS OPINION

In a Bean, a Boon to Biotech
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Pl eni h Partially Hydrogenale Heavily Hydrogenated
Hsh Oleic Soybean OF Soybean Oil Soybean Oil

A new federal push to purge artery-clogging trans fats from foods K3 racesook

could be just what the doctor ordered — not only for public health but  w TwiTTER
for the unpopular biotechnology industry, specifically, two developers
of genetically modified crops.

“It almost mirrors
olive oil in terms of
the composition of
fatty acids.”



Healthier potato — reduced browning and
acrylamide (|waste, 1safety)

Trait #1 - Silenced PPO (Enzyme) —

e Non-browning when cut
e Reduced black spot bruise

Trait #2 - Reduced Asparagine (Amino Acid) Non-Browning

e Yields a 50-80% reduction in
acrylamide when baked or fried

e Meets Prop 65 in California

Control 493

e Russet Burbank, Ranger Russet, Atlantic,

Snowden
Atlantic Ranger FF Burbank
* No effect on taste, texture, or performance Chips e

e USDA approval expected in 2014 Lower Acrylamide




Helping forests under threat by exotic
pests

SCIENTIFIC
AMERICAN"

News & Features Topics Blogs Videos & Podcasts Education

Nt  The American Chestnut's
. "8 Genetic Rebirth

€Eef_'}u'¥ A foreign fungus nearly wiped out North America's once vast chestnut
ram

See Inside forests. Genetic engineering can revive them

By William Powel

In 1876 Samuel B. Parsons received a shipment of More In This Article

A New
Generation
of
American

- h bably d sl Chestnut Trees
America. The trees probably concealed spores of a M Badaling

chestnut seeds from Japan and decided to grow and sell
the trees to orchards. Unbeknownst to him, his shipment E

likely harbored a stowaway that caused one of the
greatest ecological disasters ever to befall eastern North

pathogenic fungus, Cryphonectria parasitica, to which America's Forests
Asian chestnut trees—but not their American cousins—

had evolved resistance. C. parasitica effectively strangles

March 2014 issue - Scientific American




Vitamin enrichment for the poor —to
help billions that are malnourished

DuPont reports breakthrough in introducing
beta carotene in Sorghum

In Africa, up to half a million children
become blind from Vitamin A
Deficiency (VAD) with increased risk
of cognitive impairment, disease and
death from severe infections.
Furthermore, nearly 600,000 women

die from c..

In Africa, 1e blind from Vitamin A D
incr itive impairment, di nd th from
omen die from childbirth-rel . many from

o thire ' more vitamin A in their diet

http://www.commodityonline.com/news/dupont-reports-breakthrough-in-introducing-beta-carotene-in-sorghum-58036-3-58037.html



http://www.commodityonline.com/news/dupont-reports-breakthrough-in-introducing-beta-carotene-in-sorghum-58036-3-58037.html

Regulated at the federal level in the
USA —three agencies based on the
trait and prior laws




By far the most carefully studied crops
for safety —no guestion

« Of 129 GE crops commercialized in the US
and 129 have had FDA consultation

« EPA and/or USDA also do evaluations for most
types of crops
- Foreign regulatory bodies repeat and verify
most safety assessments

 Health Canada, FSANZ, EFSA, Korea FDA,
EFSA, Chinese Ministry of Agriculture, Japan
Food Safety Commission



Components of pre-market safety
assessment

 Characterization of inserted DNA and insertion
sites

» Characterization and toxicology of newly
Introduced proteins

 Detailed composition analysis
» Optional whole food animal studies

e Search for unintended adverse effects such as
Introduction of toxins, anti-nutrients, introduction of
an allergen or changes in allergenicity



Mainstream science strongly
supports safety for humans

Is GM food safe?

if an overwhelming ma‘avity of experts say something is true,
then any sensible non-expert should assume that they are probably right
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Th$ scientific consensus around "!F‘ safety of genetically modified
00ds is as s! rong as the scientific consensus around climate
change. These foods are sub ef(ed to more lesung than any other,
and everything tells us that they're safe.
fewatsismungioniine’com)

s GM food safe?¢

if an overwhelming ma{ority of experts say something is true,
then any sensible non-expert should assume that they are probably right

AMA

AMERCAN MEDICAL
ARBOCIATION

AAA

The American Association for the
Advancement of Science is an
international non-profit organization

AAS serves some 261 affiliated “There is no scientific justification for
societies and academies of science. special labeling of genetically

“The science is quite clear: crop modified foods.
improvement bg the modern molecular
techniques of biotechnology is safe.”

The World Health Organization (WHO)
is the dlrectlnq and coordinatin
authority for health within the United
Nations system.

“No effects on human health have
been shown as a result of the
consumption of GM foods by the

Bioengineered foods have been general population in the countries
consumed for close to 20 years, and where they have been approved.
during that time, no overt
consequences on human health have
been reported and/or substantiated in
the peer-reviewed literature.”

The premier body of physicians in the
United States

% e ROYAL
SOCIETY o
MEDICINE

[T 1) S

The National Academy of Sciences is a
non-profit organization in the United
States. It is the premier scientific body England’s top medical society, the

in the United States

Royal Society of Medicine is an

“To date more than 98 million acres of indopondont educational organisation

for doctors, dentists, scientists and research projects, covering a period
genetwglavyo?}ggu:?ﬁzo&s‘él::e been others involved in ‘medicine and health of more thgn 5 ¥ears of resgear?:h, and

Hman ReaIth nroblote usoc_l‘a&d care involving more than 500 independent

The European Commission (EC) is the
executive body of the European Union

“The main conclusion to be drawn
from the efforts of more than 130

of ¢ S “Foods derived from GM crops have research groups, is that
v::g‘utla‘l’!;n o%s} o:. duw'“h‘is:‘i’ t.gr : ‘,Ioie,en consumed g‘ hundre%s of %otechnolog f ans in particular
|¢gﬁt%u:3' millions of people across the world for Os, are 1o noke risky than e.g.
i ‘ mgre than 15 years, with no reported Eeliventional piaiEkieeding

http://www.axismundionline.com/blog/the-new-is-gm-food-
safe-meme/



http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/

Vermont labeling law passed — but In
legal limbo amidst lawsuits

Che New York Times

DEALEDOK
Sotheby’s and Loeb End M Europe Expects Its China Tightens Rules for Foreign-Made ~ Pfizer Profit Tumbles 1

Fight Over Board o) Economy to Grow 1.6% Milk Powders
This Year

BUSINESS DAY

Vermont Will Require Labeling of Genetically Altered Foods

By STEPHANIE STROM APRIL 23, 2014

G
v

Going further than any state so far, Vermont on Wednesday passed a law
requiring the labeling of foods that contain genetically engineered
ingredients.

Though the move came in a tiny state far from the nation’s population
centers, proponents of such labeling immediately hailed the legislative

}

approval as a significant victory. Labeling efforts are underway in some 20

BELLE other states, and the biotech and food industries have been pushing for
NOW PLAYING

tederal legislation that would pre-empt such action.




Recently passed Oregon bill motivated
by anti-GMO activism at county level

TTth OREGON LEGISLATIVE ASSEMBLY--2013 Special Session

Enrolled
Senate Bill 863

Sponsored by JOINT COMMITTEE ON SPECIAL SESSION

CHAFTER
AN ACT

Relating to preemption of the local regulation of agriculture; and declaring an emergency.
Be It Enacted by the People of the State of Oregon:

SECTION 1. Sections 2 and 3 of this 2013 special session Act are added to and made a
part of ORS 633.511 to 633.750.

SECTION 2. (1) As used in this secl 'u:lnI I‘r.uars-il-.:rj.' seed” means nny pr|:|||i|g'unl. of NUrsery
stock as defined in ORS 571005,

(2) The Legislative Assembly finds and declares that:

(a) The production and use of agriculiural seed, Mower seed, nursery seed and vegetable
secd and products of agricultural seed, Mower seed, nursery seed and vegetable seed are of
substantial economic benefit to this state;

{b) The economic benefits resulting from agricultural seed, Mower seed, nursery seed and
\'r.g't-.tu]:l](: seed and seed 'pnr(lui'l. industries in this state make the prn‘tr.t‘.t'lnn, |:|r:-n:.-r\-'ul;.|'nn

and pr"mnliun of lht:xc inlluklriu a matter of statewide interest lh.lt wununls reserving

PR (e 1 strs s b e v sl s Idvnmmnd nacd  Floseross noonel  ssss s o vkl

(¢) The agricultural ﬁEﬂ] flower seed, nurse: Y seed and vegetable seed and seed product

ndustries in this state will be adversely affected if those industries are subject fo

patchwork of local regulations,

MM MrEMErSsT a8 J6d i




Effort underway to + American Bakers

Association

standardize and prohibit + American

Beverage

“Balkanization’ of GE label Association

« American Farm
regulations throughout USA”?  sureau Federation
« American Feed
Industry
- I A ssociation
wonmm, = gl "W American Frozen
SRS ' Food Institute
American Seed

Trade Association
_ American Soybean
Broad-Based Coalition Launched to Advocate for Congressional Action on a Federal Association
GMO Labeling Solution American
February 5,2014 Sugarbee[
Growers.......

Broad-Based Coalition Launched to Advocate for Congressional Action on a Federal GMO Labeling Solution

Legislation Needed to Protect Consumers by Eliminating Confusion and Advancing Food Safety N D 20 M O R E

(Washington, D.C.) American farmers and representatives from a diverse group of almost thirty industry and non-governmental

organizations today announced the formation of the Coalition for Safe Affordable Food ( v 5/ rg) and urged Congress to quickly

seek a federal solution that would establish standards for the safety and labeling of food and beverage products made with genetically

modified ingredients (GMOs).




Should GMO-crop derived food have a
mandatory label, vs. the common
voluntary non-GMO labels (organic,

non-GMQO)?

BE IT ENACTED BY THE PEOPLE OF THE STATE OF OREGON: L | m
AN ACT REQUIRING THE LABELING OF GENETICALLY ENGINEERED RAW » e L
AND PACKAGED FOOD ‘

Section 1. Findings and Declarationg 1 | 0 RGAN I c ; F ]

(1) Oregon consumers have the right to know whether the foods they purchase were produced
with genetic engineering so they can make informed purchasing decisions. Labeling is
necessary to ensure that Oregon consumers are fully and reliably informed about the products
they purchase and consume. Labels provide informed consent and prevent consumer
deception, Polls consistently show that the vast majority of the public wants to know if its
food was produced with genetic engineering, for a variety of reasons.

(2) For multiple health, personal, economic, environmental, teligious, and cultural reasons, the
State of Oregon finds that food produced with genetic engineering should be labeled as such,
as evidenced by the following,

(3) In the United States, there is currently no federal or Oregon State requirement that
genetically engineered foods be labeled. In contrast, sixty-four countries, including Japan,
South Korea, China, Australia, Russia, India, the European Union member states, and other
key U.S. trading partners, already have laws mandating disclosure of genetically engineered
foods on food labels. In 2011, Codex Alimentarius, the food standards organization of the

United Nations, stated that governments are free to decide on whether and how to label foods
produced with genetic engineering. V E R I F I E D

(4) The U.S. Food and Drug Administration (FDA) does not require or conduct safety studies of

genetlcally engmeered foods Inbk,ad any safcty consult'ltlons are voluntary, and genctlcally n O n g m O p rOJ e Ct o O r g




Pros vs. cons of mandatory GMO labels

* Pro viewpoints
 Right to know
« Tool to track problems
 Ethics (keep animal DNA out of food of vegetarians)
« Many other countries are doing it

« Restrict - stigmatize — increase costs of using
GMOs


http://www.ext.colostate.edu/pubs/foodnut/09371.html

Pros vs. cons of mandatory GMO labels

» Con viewpoints
- Already intensively regulated/scrutinized already by US
government, far more than conventionally bred crops

- We have a labeling law already in place (FDA) for changes
that matter ("material” changes to nutrition, safety, whether
positive or negative)

- Organic already GMO-free and widely available to
consumers who wish to choose non-GMO for any reason


http://www.ext.colostate.edu/pubs/foodnut/09371.html

Pros vs. cons of mandatory GMO labels

» Con viewpoints

- A prominent and mandatory label has been shown in
scientific studies to mislead/scare/stigmatize consumers
(viewed as warning label)

- Labeling increases cost of food for all consumers (estimates
vary, but some estimates are very high). This is unethical
because it hits the poor hardest

- Reduces choice by loss of GMO products, as has been
observed in Europe (food system cannot infrastructure
cannot support GMO and non-GMO options for most foods,
and companies often avoid stigma to their brand label so
don’t use GMO)


http://www.ext.colostate.edu/pubs/foodnut/09371.html

Those who fund and write labeling
ballot measures are interested In

removing GMO technology

IS LABELING REALLY ABOUT
OUR "“RIGHT TO KNOW"

“We are going to force them to label this food. If we have it labeled, then we
can organize people not to buy it.”

—Andrew Kimbrell, Executive Director, Center for Food Safety

—Dr. Joseph Mercola, Mercola.com




The largest organization of scientists
in the USA and the world — AAAS —
does not support labels

“Legally mandating such a label can only serve
to mislead and falsely alarm consumers”

Statement by the AAAS Board of Directors
On Labeling of Genetically Modified Foods




The Oregonian editorial board, and
those of most other mainstream
news organizations, have not
supported labeling measures

ABS | Saturday, July 5, 2014 | The Oregonian

OPINION

a

The Oregarnan

e METRA GENA N

Founded Decranber 4, 1850
Established as a dadly February 4, 1861
The Sunday Oregonian established
December 4, 1881, Incorporating the
Oregon journal since 1962
N. Christian A nderson lll
Presadent and Publisher

Erik Lulens
Editorsa and Commentary E ditor

Hallie Janssen Barbara Swanson
Vicr Presideny Vice Presideny’
Marketing Sales

Therese Bottomily, Direcior of Siate Content
Jerry Casey, Direcior of Digital Operations
Susan Gage, Director of Local Content
Pete Lesage, Direcior of Publications

Kevin Denny, Generd Mangger,
Advance Centrd Services Oregon

m Cantact: Editortal: 503-221-8150 - commentary@oregonian.com - letters@oregonian.com

GMO food-labeling mandate
would only sow confusion

Backers claim labelson CGMO B
products will prevent con-
sumer confusion, but the exact

opposite is likely to be true

ackers of an intt1attve that would
Bra}mre Iabels for food produced using

genetic engineering turned tn more
than 155,000 signatures this week, vir-
tually gnaranteetng a spot on the November
ballot, Stmilar tnstiatives having fatled tn Cal-
tfornta tn 2012 and tn Washington tn 2013, it's
now Oregon's turn on the label-it movement’s
West Coast swing. With any luck, voters here
will do justice to the state ant
Editorial mal the beaver, commonly
OWN as nature’s engineer,




What i1s a GMO at an LA farmers
market

* http://www.youtube.com/watch?v=EzEr23XJwFY



http://www.youtube.com/watch?v=EzEr23XJwFY




Arguments for measure 92
GMQOs are increasing use of toxic
pesticides

 Herbicide-resistant weeds have increased
due to use of herbicide tolerant GMO crops
BUT

 Total herbicide toxicity appears to have
decreased or remained the same

* Low- and no-till agriculture has increased
due to these GMO crops, with many
environmental benefits

- Reduced greenhouse gas release and soll
erosion; increased soil carbon and wildlife habitat



Arguments against measure 92
Its about method, not content of food

* |t stigmatizes one method of genetic
modification among many — when there Is
clear scientific consensus that its “product
not process” that matters

« USA National Academy of Sciences: “There is no
evidence that unique hazards exist either in the
use of rDNA techniques or in the movement of
genes between unrelated organisms.”

» Clearly safer products, such as more healthy
corn and potato, will be “warning labeled” too




Arguments against measure 92
It Is of no value for making health

decisions

* |t does not account for different types or
amounts or activities of GMO materials In

food

* |t requires labels on GMO gene & protein-
free materials — like oils and sugars

* Much of the food we eat is exempted from
any sort of labeling (e.g., restaurants,
cafeterias, meats)



Arguments against measure 92 10

We have reliable, standardized,  'organic

national GMO-free choices

* Organic food is now common and cannot be
made with GMO Iingredients

 The GMO-free label is rapidly growing, and
IS more rigorous for those with concerns
(e.g., meats from GMO-fed animals are
excluded)

* The costs are not imposed on others, they

' NON

are borne by those with strong N o0
rojec

concerns B/ Project

nongmoproject.org



Arguments against measure 92
The cost of food will be increased,
disproportionately hurting the poor

* Main costs are segregation, tracking, and
compliance inspection, not printing

* Recent studies from Cornell University and the

Washington Academy of Sciences suggest it may

e hundreds-$$ per family

« Oregon administrative cost alone in millions/yr

» The stigma of the prominent label is likely to
prompt many producers to use higher priced, non-
GMO ingredients — raising food prices
« Ben and Jerry’s now trying — 5-20% (Wall St. Journal)

- Reduced choice? Companies likely to discontinue
many products just for Oregon




Arguments against measure 92
Investments in consumer education by
labeling should start with issues of
highest consumer and health concern

Food Safety Concerns

* Disease/contamination and handling/prep are still the most mentioned food safety
concerns, although to a lesser degree than previous years.

Total 2014 (A) Total 2012 (B)

http://www.foodinsight.org/sites/default/files/FINAL%20Full%20Report_IFIC%202014%20Food%20Tech%20Survey.pdf



Arguments against measure 92

The stigma and cost will impede future
biotechnology innovations, against
American’s interests

* Regardless of benefits, it will be risky for
companies to produce products with a
marketplace stigma and added cost

 Investment in R & D will decline

* New crops in the commercial pipeline with
clear benefits may be abandoned, and new
Innovations left on the shelf



Poll: A majority of Americans wish to
purchase products of biotechnology

Likelihood to Purchase Plant Biotech Foods
Consumers show high interest in nutrition & health-related benefits of food biotechnology.

« Nearly three-quarters of Americans say they are likely to purchase foods made with oils
modified to provide more healthful fats, such as Omega-3s.

Total 2014 (n=1000) Not Likely

Food product made with oils modified by biotechnology to
provide more healthful fats, ike Omega-3, in the food

Variety of produce modified by biotechnology to reduce the
potential for carcinogens (n=501)

Variety of produce modified by biotechnology to be protected
from insect damage and required fewer pesticide applications

Bread, crackers, cookies, cereals, or pasta made with flour
modified to yse less land, water, and/or pesticides

Bread, crackers, cookies, cereals, or pasta made with flour
modified to enhance nutritional benefits

Food product made with oils modified by biotechnology to
gliminate the trans fat contentin the food*

Variety of produce modified by biotechnology to improve vitamin
content (n=499)

Variety of produce modified by biotechnology to taste better or
fresher

*Note: Wording change from 2012 - “reduce $e saturated (at content”
cal significance Detwoon ysars
223. Al other things besng equal, how Mely would you be 10 buy

http://www.foodinsight.org/sites/default/files/FINAL%20Full%20Report_IFIC%202014%20F0od%20Tech%20Survey.pdf




