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• Humans have tried to improve plant and animal species since 
the beginning of agriculture, ~28,000 years ago

• Long before we began to understand evolution and genetics

• We’ve used a variety of techniques to modify plants and 
animals 

• Including selective breeding and cross breeding



Genetic Engineering

• Agricultural products can be improved in a faster, more 
accurate way.

• Allows scientists to select specific genetic traits from one 
organism and insert them into the genetic code of another 
organism.

• Permits the transfer of genetic material between species 
– using recombinant DNA techniques,
– not possible using conventional methods. 



Rapid Adoption Worldwide

• GM crops have been adopted faster than any other crop 
technology in the history of modern agriculture. 





Rapid Adoption in the US

• The United States remains the largest producer of GM 
agricultural products 
• More than 181 million acres planted in GM crop varieties
• US harvests about 40% of the world's GM crops. 



US Crop Estimates - 2015
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Other GM Crops in the US
• Herbicide Tolerant Alfalfa
• Virus Resistant Squash and Papaya



GM Crops in the US (on the way)
• Apples that resist browning
• Potatoes that resist bruising and produce low levels of 

acrylamide when cooked at high heat



GM Crops (Approved but not Commercialized)
• Virus Resistant Plum
• Color-Modified Rose
• Delayed Softening Tomato
• Male-Sterile Chicory

• Herbicide-Tolerant Tobacco
• Herbicide-Tolerant Rice
• Herbicide-Tolerant Flax



Prevalence of GM Ingredients?
1. The U.S. government does 

not track GM ingredients.
2. GM varieties are sometimes 

mixed with non-GM varieties.
3. Corn, soy, sugar, and canola 

are four of the most common 
ingredients in processed 
foods.

4. The majority of soy, corn, 
canola, and sugar beet used 
in processed foods is 
genetically modified.

• Bottom Line:
Most of the processed 
foods you eat likely 
contain ingredients 
derived from GM crops.



GM Ingredients

• Estimates are that 70-80% of processed foods on US shelves 
contain “GM ingredients”

• But, what is a GM Ingredient?
– The refining of most oils, corn syrup, and sugar removes any DNA
– So, these products come from GM crops, but are they “GM 

ingredients?”



Should GM Foods be Labeled?
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In influencing policy making, it isn’t what 
the public actually thinks that matters, 

It is what policy makers think the public 
thinks that matters.



In most public controversies, there are 
plenty of pundits, politicians, and self-
proclaimed “experts” who claim to know
what the American Public thinks.

Many will using polling data to support 
their claims.



• National polls indicate 
that when asked directly 
“should GM/GE foods 
be labeled” more than 9 in 
10 Americans say “yes”.



2013 Rutgers Survey



Survey Particulars

• Conducted using the GfK online survey panel
• 1148 respondents
• October 23-27, 2013 

– Just before the election

• Margin of error +/- 3.1%
• Data weighted to project to the US population



Preamble
• Survey began with questions about reading food labels and what 

additional information people thought should be on them.

• Introduction to GM:

“The remainder of this survey will focus on genetically modified foods.  
Genetic modification involves methods that make it possible for scientists to 
create new plants and animals by taking parts of the genes of one plant or 
animal and inserting them into the cells of another plant or animal. 

This process is sometimes called genetic engineering or biotechnology, and the 
plants and animals that result are sometimes called GMOs, or genetically 
modified organisms.  Foods using ingredients made from these are often 
referred to as genetically modified foods or GM foods.”



What to Call this Process?

• Genetic Engineering?
• Genetic Modification?
• Biotechnology?

• What you call it matters.
– 1/3 have no first thought or image related to the terms

• Biotechnology evokes the most neutral responses
• GM and GE evoke more negative images



What to Call this Process?

Most of the world refers to the technology as 
Genetic Modification (GM) and to its products as 
GMOs



Google Search Results

• Genetically Modified:     ~ 15,100,000 results
• Genetically Engineered:  ~   5,140,000 results
• Agricultural Biotechnology: ~   4,800,000 results

• GMO: ~ 82,100,000 results



European Labeling

• Pre-packaged products containing >.09% GMO 
ingredients, the list of ingredients must indicate "genetically 
modified" or "produced from genetically modified [name of 
the organism]". 



US Labeling - Proposed

Genetically 
Modified

Genetic 
Engineering

• Alaska
• Colorado
• Georgia
• Hawaii
• Illinois
• Kentucky
• Maine
• Maryland
• Massachusetts
• Minnesota

• New 
Hampshire

• New York
• Oklahoma
• Oregon
• Pennsylvania
• Rhode Island*
• Tennessee
• Vermont
• Washington
• West Virginia

• Missouri
• New Jersey
• Rhode Island*



Selected Survey Results



What Do People Think They Know?

• How would you rate your own basic understanding of 
how food is grown and produced?

Fair/Poor – 22%

8%

29%

41%

18%
4%

Excellent Very good Good Fair Poor



Much of the American public knows little 
or nothing about GMOs



Awareness of the Existence of GM Foods

• Before this survey, where you aware that genetically modified 
foods existed?
– 25% say no

Rutgers 2013 Survey



Heard or Read?

• How much have you heard or read about genetically 
modified foods?
• A great deal 4%
• A fair amount 13%
• Some 33%
• Very little 29%
• Nothing at all 19%
• Refused 2%

Rutgers 2013 Survey

50%



How Much Do You Know?

• How much do you know about genetically modified 
foods?
• A great deal 2%
• A fair amount 11%
• Some 32%
• Very little 32%
• Nothing at all 21%
• Refused 2%

Rutgers 2013 Survey

55%



Frequency of Discussion of GM Foods?

• How often have you discussed GM foods?
– 3% Frequently
– 18% Occasionally
– 11% Very Rarely
– 66% Never

Rutgers 2013 Survey



Who is on first, 
What is on second,
I Don’t Know is on third.



Most Americans do not know that 
there are foods with GM ingredients 
in American supermarkets right now



GM Foods in Stores Now?

• As far as you know, are there any foods containing genetically 
modified ingredients in supermarkets right now?

– Yes 43%
– No 4%
– Don’t know 51%
– Refused 2%

Rutgers 2013 Survey

57%



Many who think there are GM 
products in American supermarkets 
are confused about which products 
are there



Perceived Availability of GM Foods
Percent of 491 Consumers who said GM foods are available 
in U.S. Supermarkets

GM food products currently 
available in supermarkets 

GM food products NOT currently 
available in supermarkets 

Rutgers 2013 Survey



Ever Eaten GM Foods?

• As far as you know, have you ever eaten any food containing 
genetically modified ingredients?
– Only 26% say yes

Rutgers 2013 Survey



Not knowing isn’t 
the same as acceptance



• Most Americans have heard, read, and 
talked little about GM foods.

• Most don’t know foods with GM 
ingredients are sold in US supermarkets.

• Many of the foods people think are GMOs 
are not.

• Most don’t know they are eating foods 
with GM ingredients.



Being uninformed doesn’t stand in the 
way of having an opinion.

Or expressing it.



Relatively uninformed opinions are 
“uncrystallized”

These opinions are:
Not well thought through
Not strongly held
Subject to change 
Influenced by the wording of questions

They are still important
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Animal Based Food Products

Plant Based Food Products

Approval of the Use of GM to Create:

Strongly Approve Somewhat Approve Somewhat Disapprove
Strongly Disapprove Neither Approve nor Disapprove Unsure
Refused



0% 20% 40% 60% 80% 100%

Animal Based Food Products

Plant Based Food Products

Hormones that Enable Cows to Produce More Milk

Soybean Plants that are Herbicide Resistant

Fruits and Vegetables that Last Longer on a Shelf

Cattle that Produce Beef with Less Cholesterol

Grasses that Don't Need to be Mown as Often

Better Tasting Fruits and Vegetables

Fruits and Vegetables that are Less Expensive

Sheep - Milk Can be used to Produce Medicines / Vaccines

Corn that is Drought Resistant

Rice with Enhanced Vitamin A to Prevent Blindness

Sweet Corn that Reduces the Need to Spray Pesticides

More Nutritious Grain to Feed People in Poor Countries

Trees that can Help Clean Chemically Contaminated Water

Approval of the Use of GM to Create:

Strongly Approve Somewhat Approve Somewhat Disapprove
Strongly Disapprove Neither Approve nor Disapprove Unsure
Refused



Affect plays an important role in public 
perceptions of  GMOs



Basis for Opinions

• Would you say your opinion of genetically modified foods is 
based on a general feeling or specific issues?

– General feeling – 50%
– Both – 34%
– Specific issues – 15%

Rutgers 2013 Survey



Even the best science can be overwhelmed by 
people’s worst fears





Lies only have to be plausible to be accepted



Sometimes Intuitive Plausibility is Enhanced



“A lie can travel halfway around the world 
while the truth is putting on its shoes.” 

- Mark Twain
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Tomatoes genetically modified with genes
from catfish would probably taste fishy.

Pollen from genetically modified corn was
shown to kill butterfly larva in a laboratory.

A large fast-food company used chickens so
altered by genetic modification that they

can't be called chicken anymore.
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Hallman, Cuite, Morin, 2013  Survey of 1148 American Adults



Should GM Foods be Labeled?
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FDA

• Based on the scientific evidence, the FDA has concluded that 
current GM crops are not substantially different from their 
conventionally bred counterparts.

• Therefore, no special labels are required.



USDA Organic Standard

• Products meeting the USDA organic standard are not 
permitted to contain GM ingredients.



Are GM Foods Required to be Labeled?

• Are foods that contain genetically modified ingredients 
required by law to be labeled as such in the US?

– Only 26% say no
– 61% are unsure

Rutgers 2013 Survey
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Should GM Foods Required to be Labeled?

• Current regulations do not require genetically modified foods 
to be labeled in the US. Do you think that genetically modified 
foods should be required to be labeled?
– Only 8% say no
– 17% are unsure
– 73% say yes

Rutgers 2013 Survey



Should GM Foods Required to be Labeled?

• Current regulations do not require genetically modified foods 
to be labeled in the US. Do you think that genetically modified 
foods should be required to be labeled?
– Only 8% say no
– 17% are unsure
– 73% say yes

Rutgers 2013 Survey

If not sure and refused 
are eliminated: 

90% say yes



Importance of Additional Labeling Information

• How important is it to you that the following information be on 
a food label? (very or extremely important)

• Grown using hormones (63%), 
• Grown using pesticides (62%), 
• Raised using antibiotics (61%),
• Whether it was grown or raised in the United States (60%), 
• Whether the product contains allergens (59%)
• Whether the product contains GM ingredients (59%)



Other Label Information

• What information (if any) would you like to see on 
food labels that is not already on there?

• No additional information needed – 70%
• Presence of GM ingredients – 7%
• Country/Place of origin – 6%
• Clearer information about ingredients – 4%
• More information about nutrition – 4%
• Others (each less than 2%)

• Allergens, Gluten Free, Preservatives, Pesticides, 
Chemicals, Irradiation, Organic, Natural, Artificial 
Colors, Flavors, or Additives



Bottom Line

• So, what percentage of American Consumers want GMO 
Labels?
– 7%?
– 59%?
– 73%?
– 90%?
– 92%?

• It depends on how you ask the question.



In most public controversies, there are 
plenty of pundits, politicians and self-
proclaimed “experts” who claim to know 
what the American Public thinks.

Many will using polling data to support 
their claims.

Which data they use often depends on 
their ideological position.



Opinions ≠ Voting Behavior



Four State-Wide Referenda

• All failed to earn a majority vote:

– California (Proposition 37) in 2012 (51% no; 49% yes)
– Washington (Initiative 522) in 2013 (51% no; 49% yes)
– Oregon (Measure 92) in 2014 (50.06% no; 49.94% yes)* 
– Colorado (Proposition 105) in 2014 (66% no; 34% yes)

* Measure 92 failed by 837 votes in an overall vote of 752,737 in favor and 753,574 against.



“Safe and Accurate Food Labeling Act of 2015”
• H.R.1599 – refers to “genetically engineered food”
• Amends the Food Drug and Cosmetics Act (FDCA)

– No label can suggest that non-GMO foods are safer than GMO foods.
– A food can be labeled as non-GMO even if it is produced with a GMO 

processing aid or enzyme.
– The FDA must allow, but not require, GMO food to be labeled as GMO.
– The FDA must regulate the use of “natural” on food labels.
– Preempts state and local restrictions on GMOs or GMO food and labeling 

requirements for GMOs, GMO food, non-GMO food, or “natural” food.

• Requires the USDA Ag Marketing Service to establish a 
program to certify non-GMO food.

• Products from certified organic producers are deemed to be 
certified non-GMO.

https://www.congress.gov/bill/114th-congress/house-bill/1599



“Safe and Accurate Food Labeling Act of 2015”
• H.R.1599 – refers to “genetically engineered food”
• “(3) The term ‘genetically engineered plant’ refers to a plant or 

plant product (as those terms are defined in section 403 of the 
Plant Protection Act (7 U.S.C. 7702)), if—
– “(A) it contains genetic material that has been modified through in 

vitro recombinant deoxyribonucleic acid (DNA) techniques; and 
– “(B) the modification could not otherwise be obtained using 

conventional breeding techniques. 

https://www.congress.gov/bill/114th-congress/house-bill/1599

http://uscode.house.gov/quicksearch/get.plx?title=7&section=7702


Mutation Breeding

• Rice
• Corn
• Wheat
• Barley
• Pears
• Peas
• Cotton
• Peppermint

• Peanuts
• Grapefruit 
• Sesame 
• Bananas 
• Cassava
• Sorghum
• Sunflowers

Mutation breeding using gamma radiation and chemicals
has produced a significant fraction of the world’s commercial 
food crops, including varieties of:



Mutation Breeding



Gene Editing

CRISPR: 
(Clustered Regularly Interspaced Short Palindromic Repeats)

– Segments of prokaryotic DNA containing short repetitions of base 
sequences

– Each repetition is followed by short segments of "spacer DNA" from 
previous exposures to a bacterial virus or plasmid

• Gene Editing
– adding, disrupting or changing the sequence of specific genes

• Gene Regulation



People learn about many risks through 
implicit comparisons, suggesting superiority



• Advertising claims can introduce “risks” that people have 
never heard of before

Great cheese comes from happy cows!



What is “Free” is Best



GMOs are often framed as though they were 
a “contaminating substance”











Once people make a decision their opinions 
become more crystallized



Deciding About Biotechnology

• Once people make a decision 
– They adjust their attitudes and opinions to support that decision
– They pay attention to confirming information
– They discount inconsistent information 
– They reinterpret disconfirming information to support their decision
– They take actions, and make other decisions that support their initial 

decision
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