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Selective public support for different 
types of crop biotechnology

Regulation of GMO Crops in 
the USA
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Basic approach in the USA 

• After lengthy debate researchers and government 
regulators concluded that risks of biotech crops 
and foods do differ in any substantial way from 
ordinary food and products of breeding

• Therefore, they should be regulated by the same 
standards applied to non-GM crops and foods

• Thus, use of established food and environmental 
laws to regulate
– “Coordinated Framework” set up in 1986, still in effect 

today
– USDA, FDA, EPA 

Widely varying systems around the 
world create major problems

• Europe with special restrictive legislation
– All GM produced products must be labeled even after 

regulatory approval, if any one component is 0.9% or 
more
V diffi lt t l ith it i ti– Very difficult to comply with, monitor in practice –
Thus a major impediment to use of biotech products

• EU states with their own rules, liability laws for 
contamination even with approved products –
ongoing battles between EU and countries
– US won World Trade Organization lawsuit against EU 

that GM regulations were a non-tariff barrier to trade
– Outcome still pending
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Widely varying systems around the 
world create major problems

• Canada: PNTs – plants with novel traits law, not 
just GM – but in practice effect similar to GM law
– Also try to regulate conventional breeding, with a big 

fight each time
H t d h ll t f d d• Huge costs and challenges to food and ag 
companies to comply with regulatory approval 
and trade requirements that vary so dramatically

• Convention on Biological Diversity, Cartagena 
Protocol on Biodiversity, with special GM 
provisions, a further obstacle and variable
– Recommended moratorium on an field research with 

GURTs, still in effect

The paradox of “product not 
process” 

• Fundamental tenet in US is that the process is 
not more risky than other breeding methods

• Yes, under current rules all results of GM process 
are considered guilty until proven innocent, 

h ll th f f b di dwhereas all other forms of breeding are assumed 
safe until a problem occurs
– Hard to do: Impossible to gather direct evidence from 

long term human feeding trials unless commercialized
– Hard to do for environmental impacts, given that 

• All ag is environmentally damaging and intensification has both 
environmental benefits and impacts: Comparator? 

• Hard to do the environmental trials needed without environmental 
releases prior to regulatory approvals

Product not process? 
• Due to process, GM in effect regulated similar to 

pesticides and food additives
– Detailed toxicology and environmental data

• However, reviews at FDA are not mandatory – a 
major concern of critics
– Power is to request the withdrawal of adulterated foods, 

not to certify safety of all new foods
– But all companies consult with FDA to obtain their 

approval prior to marketing to avoid possible action later, 
once in food system

• Also, there are some gap in the Coordinated 
Framework: FDA the lead on GM salmon for open 
pen aquaculture, Glo-fish as pets

Concept of “substantial 
equivalence” (SE) is guiding 

international approach
• Compares foods (food ingredients) from 

genetically-modified crops to their conventional 
counterparts
– Origin of genes
– Agronomic parameters
– Composition (key nutrients / anti-nutrients)
– Consumption patterns

• Is it within range of conventional foods?  
“Relative safety”



4/29/2009

3

• Substantially equivalent to conventional 
counterpart: 

• Substantially equivalent to conventional 
counterpart except for introduced trait(s)

No further testingNo further testing

Possible SE outcomes

counterpart except for introduced trait(s) 

• Not substantially equivalent to accepted food 
or food component:

Focus assessment on trait(s) / gene product(s)Focus assessment on trait(s) / gene product(s)

Combined nutritional / toxicological assessmentCombined nutritional / toxicological assessment

FDA safety assessment for SE
• Safety and nutritional value of newly-introduced proteins

– DNA is “GRAS”
– But potential gene flow risk considered: Antibiotic resistance 

genes to human bacterial pathogens
• Identity, composition, and nutritional value of modified 

carbohydrates, fats, or oils
• Concentration and bioavailability of important nutrientsConcentration and bioavailability of important nutrients 

for which a food crop is consumed
• Changes in toxins characteristic of host and donor plants
• The potential of food allergens to be transferred from 

one food source to another
– Allergenic nature of source species
– Amino acid homology to known allergens
– Amount and speed/extent of digestibility in gastric acieds 

• General transcriptional and metabolic profiles can also 
be compared with current technology: -”omics” era
– Hard to interpret, every plant genotype and environment unique

GM labeling in USA

FDA only requires labeling of rDNA 
technology-derived foods that differ 
significantly in composition, nutritional 
value, or safety from their conventional , y
counterparts

Safe Bt protein: NO
Safe new oil type: NO
New allergen: YES
Vitamins above normal range: YES

GM foods: Critics 
perspective

• Genetic engineers cannot control with precision 
where genetic material will be inserted into a 
host plant, and how it will interact with other 
genes:  SE concept unsatisfactory
– Rationale for event-by-event regulation and its huge 

costs to food system and risks to companies
• Scientists do not fully understand the impact 

that genetic changes can have on nutrition, 
toxicity, and other food properties
– Still cannot say what is good, safe, unsafe for normal 

food: GRAS does not mean safe



4/29/2009

4

Are GM foods safer than 
conventional foods?

• No other foods in history have been tested and 
observed as diligently as those developed from 
modern biotechnology
– No required testing for any other kinds of breeding 

modificationsmodifications 
• For more than two decades before approval for 

the consumer market, GM crops and their 
derivatives were laboratory- and field-tested to 
ensure safety for human and animal 
consumption
– Vast literature, often in “grey literature” on safety
– Not fully peer reviewed or consulted by scientists

The GMO food development 
process

TRAIT DISCOVERY

PRODUCT DEVELOPMENT

Early-stage risk analysis

Extensive 
consultation 
with FDA, 
USDA, EPA 
at all stages:PRODUCT DEVELOPMENT

SAFETY ASSESSMENT

COMMERCIALIZATION

Advanced risk analysis

Regulatory approval

at all stages: 
Most 
projects 
abandoned 
early on if 
market, 
costs, or 
regulations 
adverse

The GMO regulatory triangle
Extensive web based resources 

and descriptions

EPA - Environmental Protection Agency FDA - Food & Drug Administration

GM approval levels
• Lab/greenhouse research: Institutional biosafety 

review committees
– Follows NIH “Health Guidelines for Research Involving 

Recombinant DNA Molecules”
• Field research

– USDA APHIS does it all except for very large tests of PIPUSDA APHIS does it all except for very large tests of PIP 
plants (then also EPA)

• Commercial uses – depends on the product what 
agency is the lead, and which are involved

– FDA: Safety of consumed food or feed, animal 
environmental impacts

– EPA:  PIPs (“plant incorporated protectants,” pesticidal 
genes or growth regulating genes of any kind)

– USDA:  Harm to agriculture or trade, endangered species



4/29/2009

5

Regulatory trait examples
Trait/Crop              Agency (ies)         Assessment

Insect resistant in a 
food crop

Herbicide resistance in 
a food crop

USDA
FDA, EPA

USDA
FDA

Agricultural, food &
environmental safety

Agricultural, food & 
environmental safety; 

Herbicide resistance in 
an ornamental crop

Modified vegetable oil

GM salmon 

EPA

USDA
EPA

USDA
FDA

FDA, USDA

herbicide use safety

Agricultural and 
environmental safety; 
new herbicide use

Food, environment & 
agricultural safety

Agricultural, food, 
environmental safety

Lawsuits: 
Major new 

regulatory force 

Regulatory decisions with GMO 
crops considered major federal 
environmental decisions – thus 

subject to NEPA
• Environmental Impact 

Statements required: Take years to prepare and q y p p
millions of dollars

• A process based law:  Does not critique 
decision, only if process to reach it was 
adequate

• But given vagueness of environmental 
standards, clearly a much higher environmental 
and political hurdle for new types of GM crops


