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ABSTRACT

Genetically modified foods are produced, sold and consumed in the United States, and 

are undifferentiated from conventional foods. Policy discrepancies in the US, EU and 

Japan may stem from public opinion, agricultural system design, and other social and 

economic factors. The purpose was to investigate the current system for labeling foods 

derived from genetically modified organisms, and to determine if this was desirable by 

those affected. Through examination of scientific studies on the safety and potential 

effects of genetically modified foods, evaluation of public opinion poll and survey 

results, and comparison of the laws and regulatory bodies governing food labeling in 

these nations, reasons were identified and potential trajectories for labeling policies in the 

United States were posited. 
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Introduction

Food and farming practices remain essential to our daily lives as humans, yet they 

also have changed significantly since the early days of crop cultivation and domesticated 

animals. As technology has progressed in all areas of life and production, so has the 

process of producing food for human and animal consumption. The vision that comes to 

many a mind when farming is mentioned is one of a pastoral fantasy, complete with a 

cow, chicken and horse wandering around in the barnyard. A more true to life portrayal of 

such a scene would involve large fields of one type of plant, and that crop may or may 

not be genetically modified. 

Within this thesis I will be posing the question of why the United States has taken 

a different stance on foods produced using biotechnology and the labeling policy 

governing those items than other nations. The focus of the comparison is on the European 

Union, Japan and the United States. The question is important since the United States' 

policy is quite different than that of the EU for example, which raises issues not only for 

international trade, but also has the potential to raise questions in the minds of citizens in 

both locales as to the correctness of the policies that govern their food production 

systems. In order to examine the current state of affairs it is important to first look at the 

background of the scientific development of genetically modified organisms and 

understand the origins of the organisms we have today. 

Genetic modification has allowed for advances in food production that would not 

be possible without its use. More control over the traits that a plant may inherit from the 
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genes that are used to produce it is possible, leading to additional control over the traits 

that an organism may exhibit. It is now possible to make previously delicate plants 

hearty, create plants resistant to pests or herbicides, and more. All of these advances have 

not come without a consequences, which is evidenced by the debate surrounding the use 

of biotechnology, and the process of approval of new strains for commercial production 

and distribution.

Worldwide sets of rules, laws or guidelines to govern food production using 

biotechnology, or to govern the experiments that are allowed using such technology do 

not exist. There are some guiding documents which will be discussed later in the paper, 

but there are no overarching frameworks that all nations engaged in the use or production 

of GMOs for crops are bound to follow. Nations are free to construct their own laws and 

regulations governing how crops must be produced, labeled, and handled through each 

stage of production. This causes some confusion for trade partners with differing attitudes 

towards regulation and labeling. 

Much of the thought pertaining to biotechnology, and the published books that 

have been part of popular culture in the United States are focused heavily on the potential 

dangers of GMOs, or focused on their supposed impurity. There are some groups of 

people dedicated to spreading their message urging consumers to shun such items, or risk 

a dire fate. Rather than participate in the fear mongering, which is not productive, it is 

necessary to observe the current state of affairs both in the United States and other 

locations in the world, and make statements that outline the way things currently are and 

the direction that they may be moving in order to see if there are any arenas in which the 
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current situation is seen as a problem, and what the next steps may be to solving such an 

issue if it exists. 

Comparing attitudes of scientists in the past who worked on the development of 

GMOs with those of people today can help us decide if there are potential points of 

conflict that have been removed from the discussion nowadays that may warrant 

reexamining. Scientists who were part of the first wave of biotechnology experimentation 

approached the new strains with uncertainty and caution, as they were among the first 

people to be exposed to new, unique strains of plants with their own characteristics. This 

examination will show the attitudes and norms of the researchers and others who worked 

on the creation of the earliest GMOs and then allow for the contrast of those attitudes to 

the attitudes held after the advent of commercial production of goods using 

biotechnology. 

After this there is an examination of the current policies in the United States 

which govern how GMOs are to be handled, produced, sold, and traded. The 

governmental bodies which are in charge of testing and approving such products are 

examined in order to gain a deeper insight into the processes which bring the crops 

produced using biotechnology into our stores and homes. A comparison is made then to 

the policies of the EU and then Japan so that the differences and similarities between the 

United States' policies pertaining to GMOs and those of other nations can be compared 

and noted. 

Then some possible reasons for the differences are explored in terms of the affects 

that these factors may have on the nation itself. For example, public opinion and 
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perception of the potential benefits and drawbacks of GMOs are an important factor in 

the policies that are currently in place here in the United States and in other nations, as 

are economic factors. Other things may play a role as well, but it is beyond the scope of 

this thesis to examine every possible source of difference between the policies in the 

United States and in other developed nations. After observing these and other factors it 

may be more possible to determine why the United States has drawn away from other 

nations with its decisions on how to handle the issue of biotechnology and what the 

possible future trajectory will hold as far as a further split of opinions between the United 

States and other nations, or a coming together in some aspects, possibly to allow for ease 

of international trade and other relations. 

Biotechnology is a topic that is incredibly decisive, and there are advocates for its 

use and its banning across the world. The fact that so little people are neutral on the issue 

makes future debate more difficult, but also more essential. Since the United States policy 

at this time does not required mandatory labeling for products made from GMOs, the 

nation is at odds with some others in the world. This is a position that the United States 

has been criticized for, both by other countries as well as some advocacy groups and 

consumers within the country. 

Part of the reason why the topic of biotechnology is of importance at present, and 

thus so are the labeling policies and laws governing GMOs, is because everyone is 

affected. People across the world are stakeholders in this matter, even in nations that do 

not farm or experiment with GMOs or import any goods made from them. The strains 

that are introduced into fields in the United States may travel to other fields in the same 
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country which are to be conventionally planted, as well as to fields in other countries 

where they may grow amongst the conventional crops. The consumer is affected by the 

use of biotechnology when he or she picks out food to eat from the store. The consumer 

is perhaps even more so affected by labeling policy that may allow him or her to have a 

choice of conventional or genetically modified produce when purchasing food from the 

grocery store. Large and small scale farmers are affected, as the type of crop they choose 

will change how they grow the plants, and how much yield they may be able to expect. 

 Companies are affected, including those that sell genetically modified seeds for 

agricultural production, those that sell groceries, and all of the small and large businesses 

involved along the way in food production. Labeling policy would cause major changes 

for such companies in America, as all of them would have to make adjustments in order 

to allow for the foods that they handle to be tested for GMO content and labeled 

accordingly. Politicians who are able to make decisions on these issues are affected not 

just in their public image and approval polls, but also in their relationships with the 

leaders of other nations. The leaders of our nation must keep in mind the needs and wants 

of our citizens and corporations as well as the future relationships we may have with 

other nations, and viable trade partners. 

Since we have enjoyed a comparatively long history of growing GMOs in the 

United States and have not been subject to mandatory labeling requirements in the past, 

some may ask, why is this an important issue to debate? As stated above, first of all, the 

labeling of GMOs is an important issue because it does reach everyone in society. Those 

affected are not limited to people in the United States, or other nations that currently do 
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not have labeled GMO goods. Ability to trace items from farm to table is another 

possibility that may become important in the future, and may go along with a labeling 

policy implementation.

Some would argue that the use of GMOs for food and goods is dangerous, while 

others would disagree. With all things there are dangers, and the risks and benefits must 

be compared before going forward to ensure the best decisions are made for those who 

may be affected. Basing policy governing GM foods on those of nations that have already 

crafted laws governing labeling of GM foods is one possible solution, but what is right 

for some places may not be right for all. Whatever steps are taken in the future in the 

United States to move towards mandatory labeling of GM goods, or to keep things the 

way they are, will be unique to the nation's own situation, and not completely like what 

has been observed in other locations due to the unique history and situation of the use of 

biotechnology and GM foods in the area. 
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Chapter 1: Science and Background Information

The health of the human population is a primary concern that must be addressed before 

adding biotechnology into the acceptable practices and techniques for farming and food 

production that we have to rely on. There are many unknowns in the world of GM foods, 

namely, what long term effects they may have on those who consume them (Jones 1999). 

Short term health effects are also a potential problem, but may be easier to learn about 

due to the immediacy with which they present themselves (Jones 1999). Scientists have 

found instances of problems that may arise from the consumption of GM crops, but there 

is not much conclusive evidence to pinpoint what exactly has caused the problems, and if 

they are truly results of GM food consumption. What we do know is that new strains of 

staple crops and other plants are being modified using biotechnology, and each new 

variety produced contains gene combinations never before manifested in nature 

(Fernandez-Cornejo and Caswell 2006). 

The production of foods using biotechnology became possible after many 

discoveries about DNA were made, specifically the first successful recombinant DNA 

experiment performed by Cohen and Boyer in 1973 using bacterial genes (Bera 2009). 

Modern agricultural biotechnology is defined as a collection of scientific techniques such 

as genetic engineering, used to modify animals, plants, or microorganisms through the 

introduction of desired traits in them, which may include characteristics from unrelated 

species (Fernandez-Cornejo and McBride, 2000). For example, there may be traits 

introduced in order to facilitate pest management and improve crop yield or nutritional 
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content. Plants may also be altered for other reasons, such as to increase frost resistance 

or to improve shelf life. The technology is also called modern biotechnology or gene 

technology and sometimes recombinant DNA technology or genetic engineering (World 

Health Organization 2011).

There are different types of genetically modified foods. The commonly referred to 

GM food is one made with an organism that has had its genetic material altered in any 

way. A genetically engineered, or GE, organism is one that has been modified using 

techniques that allow the direct transfer or removal of genes in that organism (Fernandez-

Cornejo and McBride 2000). Transgenic organisms are those that have had a gene from a 

different organism inserted into their DNA (Schneider & Schneider 2002). Initially, 

transgenic organisms also included those that had DNA from one genus of an organism to 

another genus of an organism (Phillips 2008). Now it is more commonly used when 

describing the process of taking DNA from an animal or bacterial source and cloning it 

into plants (Phillips 2008). 

Depending on the purpose of a genetic modification, GM plants are classified into 

one of three generations (Panos 1998). The first generation consists of plants with 

enhanced input traits, such as increased tolerance to environmental factors, insect 

resistance, and herbicide resistance (Pretty 2001). Second generation crops are those that 

have value-added output traits, such as increased nutritional values for animal feed 

(Pretty 2001). Third generation GM crops are those that produce pharmaceuticals, or 

improve processing of bio-based fuels (Pretty 2001). The third generation crops  are those 

intended for use in production of goods beyond food or fabrics. The majority of crops 
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that are approved for widespread planting and introduction to the market are mostly those 

in the first generation. Third generation crops especially are mostly still in various parts 

of the research and development stages. 

Genetic modification of plants occurs in several stages. First the scientist must 

find and isolate the gene with the desired characteristics through a process called 

mapping (Hodge 2009). Then several copies of the isolated gene are made in a process 

called PCR (Greiner 2005). Next the gene must be transferred to the host plant's own 

genes. This is called transmission, and can be done in one of three ways. Commonly, 

scientists use gene canons to catapult the desired gene at the DNA of the plant (Pighin 

2003). The gene is inserted by force into the DNA strand, but there is not a way to control 

what part of the DNA it will become attached to in this process (Pighin 2003). Another 

method is to use a soil bacteria to insert the desired gene into a plant, which is done by 

infecting the plant with the bacteria (Greiner 2005). A protoplast can also be used to 

insert a gene into a plant's DNA (Greiner 2005). 

After the desired gene is inserted into the plant DNA, a plant is created from the 

DNA by inoculating a culture with the DNA and allowing it to grow (Tappeser et al. 

1999). Then the new plant must be tested to see if the inserted gene functions as 

expected. It is usually impossible to discern if a plant has been genetically modified with 

the naked eye, so techniques have been established to assist scientists in determining if a 

genetic modification actually did take place. A special color test can identify if a plant has 

been genetically modified- at the time the plant is modified, an extra marker gene is 

inserted into the DNA, which may make the plant have different characteristics, such as 
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turning a color when exposed to certain chemicals (Greiner 2005). Then after the genetic 

modification takes place the plant can be subjected to a chemical test and observed for 

color variation. In this way it is possible to tell if the desired genes were successful in 

attaching to the plant DNA (Bionet 2002).

Health Effects: Risks and Benefits

Because biotechnology involves introducing genes from one plant or bacteria into 

another in combinations not naturally occurring, many believe it can never be proven 

safe. Careful risk and benefit analysis must be undertaken to decide if the potential effects 

are worth undergoing on a case by case basis (CAC 2001). GM foods cannot, at this time, 

be proven 100% safe in the long term at this time, especially because they have not 

existed in the current form for a significant amount of time. This is not necessarily a 

reason to avoid the use of GMOs in food production outright. They have only been 

marketed in the United States since 1996 (Qaim 2009).  If we have the technology 

available to improve a crop's resistance to pests, or to make a plant  herbicide resistant, 

close monitoring and study is beneficial in the course of these actions in order to assess 

the behavior of the newly modified organism. 

Though goods produced using biotechnology must currently go through 

regulatory process and approval before being released into the market, the tests done to 

determine the safety of GM foods do not answer all questions. For example, there are 

tests to that can be used to determine the relative safety of individual chemical 

compounds, but not of entire food products (SOT 2011). When GM foods are studied for 

approval they are tested against their conventionally grown counterparts and compared 
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(Kuiper et al. 2001). This is where the concept of substantial equivalence comes into play. 

If a new food is seen to be substantially equivalent to its counterpart nutritionally and 

structurally, it is regarded as having the same effects as the existing food (Kuiper et al. 

2001). Trials are not done that involve feeding the goods to small groups under 

observation to determine if there are adverse health affects, or allergenic threats, as this 

would be a difficult study to control as well as ethically questionable.

According to the Food and Agriculture Organization of the United Nations (FAO 

2003), there are four areas of risk that need to be considered when using biotechnology, 

which are the effects on human health, biodiversity, animal welfare, and poor 

communities that may come as a result (FAO 2003). Responsible risk assessment 

demands that several properties are all considered, listed as follows: 1). source of DNA of 

the target gene; 2). source of the non-target DNA segment used; 3). sites of incorporation 

of the transgene within recipient genome; 4). product of the transgene; 5). interaction of 

the transgenic product with other molecules in the host and consumer; 6). possible 

molecular changes in transgene product during processing; 7).  pleiotropic effects of 

transgene; 8). tissue specificity of transgenic expression; and 9). numbers of transgenic 

organisms capable  of interacting with natural systems (FAO 2003). 

The risks to human health will depend on all of the above factors, though the most 

important and most practical to observe are the source of the DNA and the nature of the 

product (Maryanski 1995). Under normal circumstances, 98% of dietary DNA is 

degraded quickly by digestive enzymes, but the use of viruses as vectors may increase the 

risk of DNA not being broken down in the body, as viruses are adapted to integrate into 
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their hosts' genome, which may increase the consumer's risk of cancer (FAO 2003). Other 

potential risks may come from the possible incorporation of the transgenic DNA into the 

residential gut micro-flora, although the risk of this is said to be very low (Hashimoto 

1999).  

Testing and Evaluation Procedures 

The goal of testing by the FDA is to prevent the accidental introduction of toxins, 

carcinogens, or allergens into commercial food supplies (Maryanski 1995). When new 

GM products are submitted for approval, the FDA uses the data provided by the 

producers of the GM product to base its decision as to the safety of the item (FDA 1992). 

If the product is one of the first generation GM items, meaning that there is no difference 

in output from the GM organism than the output of a conventional organism, the product 

will most likely be considered GRAS, or generally recognized as safe (Van Haver et al. 

2003). Further study must be conducted on products that have differences in output, as in 

the case of second and third generation GM items (Onyango 2004). If the end product is 

different than a conventionally produced product, it must be evaluated for safety, 

nutritional values, and allergens (Onyango 2004). The process is largely self-regulatory, 

as companies must present evidence to the FDA of the safety of their products, and 

provide information from their studies and tests for review (Mellon 2003). 

One category of common concerns about GM foods seem to relate to long term 

health effects, which are unknown currently, as the foods have not been widespread for a 

long enough time to determine what may happen. However, it would seem that if there 

were negative impacts on human health brought on solely by eating any GM foods we 
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would be seeing population-wide symptoms. Second and third generation products seem 

to pose more risk than first generation ones, and have more numerous altered traits, so 

must be treated with more caution (UCS 2009).  Though there has not been an epidemic 

of problems in the health of the population after buying and consuming GM products for 

over a decade, the fact is, there has been little scientific study about the potential health 

risks and  the technology currently used for safety tests is inadequate to assess possible 

harm. Food crops that have been genetically modified can contain unpredictable toxins, 

or increase the risk of allergenic reactions in susceptible individuals (Metcalfe 1996). 

Safety Studies Which Shape Our Policies

Reasons for a lack of more comprehensive safety tests  are related to the fact that 

in the United States there has not been many requirements of peer reviewed tests to be 

conducted when introducing new GM products to the marketplace (Domingo 2000). The 

existing publications on GM products' toxicity are scarce; no peer reviewed clinical 

studies on human health effects exist, and there are few animal studies as well (Pusztai 

2001). It is more difficult to evaluate the safety of crop-derived food sources than it is to 

evaluate the safety of individual chemical, drugs, or food additives (Kuiper 1999). Crops 

vary depending on the conditions in which they were grown, and their agronomic 

conditions, so their compositions are not easily studied (McHugen 2008). The industry's 

preferred approach has been to compare GM products to conventional products, and 

establish the safety of the GM products based on there not being any significant 

differences between the two (Millstone 1999). This leads to the ability of GM products to 

be patented without animal testing or further study; substantial equivalence does not have 
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an official legal definition as what exactly constitutes equivalence (NAS 2004). 

Risk-benefit analysis is not an exact process, and deciding when enough is known 

about a product to release it into the market is not a clear line. The negative effects of GM 

foods are not certain, though some consumers may treat them as if they were, and choose 

to avoid them regardless. Many of the regulations in the EU pertaining to GM food safety 

are based on the precautionary principle, meaning that precautionary procedures should 

be undertaken in cases when an action creates threats, even if there is not a direct cause 

and effect relationship that has been proven (Sunstein 2002). The proof of burden is put 

on the person or group who creates the potential risk, and calls for regulation of activities 

that may produce harm, even if it is not proven to be the case (Sunstein 2002). This is an 

important stance to note, since as is shown by the animal testing studies to be mentioned, 

direct cause and effect relationships have not been proven in most cases when GM foods 

have been thought to cause risk. 

When crops are genetically modified by gene insertion, one or more genes are 

incorporated into the plant's genome using a vector which contains several other genes, 

including viral promoters, transcription terminators, antibiotic resistance marker genes, 

and reporter genes, at minimum (Fares 1998). Data on the safety of such genes are scarce, 

though they have the ability to affect the safety of the GM crop (Pusztai 2000). One 

concern is that DNA does not fully break down in the alimentary tract in all cases 

(Pusztai 2001). The gut bacteria can take up genes and GM plasmids as seen in mice in a 

study, which may spread antibiotic resistance (Schubbert et al. 1994). Insertion of genes 

into the existing genome can result in unintended effects that need to be reduced or 
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eliminated by selection, since some of the ways inserted genes express themselves in the 

host organism or the way they may affect the crops own gene's functioning cannot be 

predicted (Nordlee et al. 1996). This can lead to the creation of unknown toxic or 

allergenic compounds which we cannot screen for (Nordlee et al. 1996). 

Toxicity in food is tested by an analysis of macro and micro nutrients and known 

toxins (Novak 2000). Reliance on this method to test for toxins in GM foods may be 

inadequate; better diagnostic methods such as mRNA fingerprinting, secondary 

matabolite profiling, and proteomics could be more applicable (Novak 2000). Consuming 

even minor constituents with high biological activity can have severe consequences for 

the body's gut and metabolism, which can only be seen when animal studies are 

conducted, and not before through analysis of the food itself (Bindslev-Jensen 1997). The 

unique toxicological and nutritional methods are  needed to check for consequences for 

human and animal health and to pinpoint the problems before releasing a GM crop into 

the food supply (Bindslev-Jensen 1997). 

The Case of FlavrSavr and the First Safety Evaluations

Before FlavrSavr tomatoes were put on the market, the first safety evaluation of a 

GM crop was conducted on them, commissioned by Calgene, as required by the FDA 

(Calgene). This particular GM tomato was produced using 'antisense' GM method in 

which kanr genes were inserted into a tomato (Redenbaugh 1992). The test is available on 

the Internet in various locations, but has not been peer reviewed1. The GM parent 

1 Calgene safety test available on the Alliance for Biointegrity website: http://www.biointegrity.org 
(1998), including Calgene FLAVR SAVRTM tomato report, pp. 1-604; International Research and 
Development Corp. first test report, pp. 1736-1738; Conclusions of the expert panel regarding the safety 
of the FLAVR SAVRTM tomato, ENVIRON, Arlington VA, USA pp. 2355-2382; Four week oral 
(intubation) toxicity study in rats by IRDC, pp. 2895-3000. website, including
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tomatoes were deemed substantially equivalent after the evaluation, which reported that 

there were no significant changes in the protein, mineral, or vitamin content of the 

product (Redenbaugh 1992). Toxic effects were reported as absent after acute toxicity 

studies when male/female rats, which were tube-fed homogenized GM tomatoes (Kahl 

1994). Additionally, it was concluded that mean organ and body weights, weight gains, 

food consumption and chemical chemistry or blood parameters were not significantly 

different between GM-fed and control groups (Kahl 1994). 

A closer examination with the study revealed some possible methodological issues 

that may make the data less useful. There was an unacceptably wide range of starting 

weights in the rats, which invalidated these findings (IRDC). No histology on the 

intestines was done either, though stomach sections showed mild to moderate erosive or 

necrotic lesions in seven out of twenty female rats, but in none of the rats in the control 

group (IRDC). The lesions were said to be of no importance, though if these sort of 

lesions were present in humans they could lead to deadly hemorrhages, especially in the 

elderly who take aspirin regularly. Seven of the forty rats fed GM tomatoes died within 

two weeks in the study, for reasons unknown (IRDC).  The studies on Flavr Savr 

tomatoes seem incomplete and poorly designed, and leave room for further study, though 

a precedent was set after the tests by the FDA that no additional toxicological studies 

would be required for GM foods in the future (FDA 1992). 

Another set of studies were conducted on two strains of Chardon LL herbicide-

resistant GM maize expressing the gene of Phosphinothricin Acetyltransferase Enzyme, 

or PAT-PROTIEN (Novonty 2002). The product showed significant differences in fat and 
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carbohydrate contents after modification when compared with non-GM maize and was 

therefore noted as substantially different (Novonty 2002). Toxicity tests were conducted 

on the PAT-PROTIEN, although the tests may overlook any unpredictable effects of the 

gene transfer, or the vector, or gene insertion, which could not be excluded or 

demonstrated because the protein was tested alone (Soysal 2003). The design of the 

experiment may render it unusable due to a wide variance in the starting weight of rats, 

which varied by more than 20%, and individual feed intakes were not monitored 

(Novonty 2002). The weight and histology of the digestive tract and pancreas were not 

noted beforehand, giving researchers no way to tell if there were any changes in these 

organs (Ho 2000).  Feed conversion efficiency on PAT-PROTIEN was significantly 

reduced, and urine output increased in the rats fed the GM maize (Novonty 2002). 

Several clinical parameters were also different. Due to these findings, it may be true that 

GM maize expressing PAT-PROTIEN may present unacceptable health effects in humans, 

but no further studies have been conducted to gain more concrete evidence. 

In another study, GM soybeans which were made herbicide resistant using the 

gene of 5-enolpyruvylshikimate-3-phosphate synthase from Agrobacterium (Teshima 

2000). Safety tests claim that the GM soybeans were substantially equivalent to 

conventional soybeans. The same was claimed for glyphosphate-resistant-soybeans, or 

GTS, sprayed with this herbicide (Farm Press 2007). Several significant differences 

between the GM and control lines were recorded, and the statistical method used was 

flawed because instead of comparing the amounts of components in a large number of 

samples of each individual GTS with its parent line grown in the same conditions and 
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harvested at the same time, the authors chose to compare samples grown at different 

locations and harvested at different times, which could cause variances that cannot be 

accounted for (Teshima 2000). There were also noted differences in the natural 

isoflavones contained in the GTS such as genistein, which has potential importance for 

health (Burks 1995). The trypsin inhibitor (major allergen) content was also significantly 

increased in GTS (Teshima 2000).  Because the stated differences, and large variability, 

the strains could not be regarded as substantially equivalent (Teshima 2000). 

As for other compositional studies, there has been one peer-reviewed publication 

on GM potatoes that express the soybean glycinin gene (Rowett Research Institute 1999). 

The expression level was very low and no improvements in the protein content or amino 

acid profile were obtained (Momma et al. 2000). GM rice that expresses the soybean 

glycinin gene has also been developed, and is claimed to have 20% more protein than 

conventional rice (Momma et al. 2000). The increased protein content may be due to a 

decrease in moisture content, making the significance of this crop questionable (D'Mello 

2003). Many strains of GM cotton plants have been developed using a gene from 

Bacillus thuringiensis providing increased protection from major lepidopteran pests 

(Naik et al. 2005). The strains were deemed substantially equivalent to parent lines, but 

because of the use of inappropriate statistics it is questionable whether GM and non-GM 

strains were truly equivalent, especially because environmental stresses may have 

unpredictable effects on toxin levels, which may invalidate the findings (Ewen & Pusztai 

1999). 

Potential for Disease in Humans
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Genetically modified foods may cause cancer or other degenerative diseases, 

which is another topic requiring further investigation before guaranteeing GM foods to be 

safe on a case by case basis. Autoimmune diseases can be enhanced by the introduction 

of foreign DNA fragments that are not fully digested in the human stomach and intestines 

(Martin 1999) . The DNA fragments are subsequently absorbed into the bloodstream and 

may potentially mix with the person's own DNA (Martin 1999). The consequences from 

such a mix are unpredictable, and can cause malformation of new cells in the body 

(Martin 1999). Animal studies have shown increased incidence of degenerative diseases 

such as arthritis, inflammation and lymphoma when the subjects were exposed to DNA 

fragments (Cummings 2001). The concern is echoed in the increasing rates of cancer and 

degenerative diseases in the human population throughout the 20th century, though other 

afflictions such as infectious diseases were less prevalent (Lenden 2008). In year 1990, 

cancer affected 1 in 10 people, but rates are at 1 out of 2 men and 1 out of 3 women as of 

late (Lenden 2008). There are so many possible combinations of things that may be 

carcinogenic, and different people may be affected by different items, so there is no way 

to tell how much of the cancer cases, if any, are due to GM food consumption.  

If gene transfer occurs it may also be able to cause antibiotic resistant bacteria 

(Goldstein et al. 2005). The most commonly used marker for a gene is antibiotic 

resistance; most genetically modified foods contain the gene (Malik and Saroha 1999). 

This threatens the effectiveness of antibiotics if the gene becomes transferred to the 

human body or surrounding environment (Nielsen 1997). Some genes can even be 

transferred to bacteria which causes diseases, making the bacteria itself immune to 
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antibiotics in the future (Netherwood 2004). We are more vulnerable to antibiotic 

resistant DNA transfer than transfer of other genes because they are easier to transfer than 

most (Neu 1992).

 For any potential effects that the consumption of GM foods may cause, pregnant 

women and their offspring may be at a greater risk than most. In animal studies done 

conducted using mice fed GM soy, 90% of the female rats' offspring were deceased 

within three weeks (Ermikova 2009). The control group was fed an equal amount of 

conventional soy, and experienced a 10% death rate among their offspring (Ermikova 

2009). The offspring of the test group had lower birth weights than those of the control 

group, and later had problems reproducing (Ermikova 2009). Male rats fed GM soy were 

found to have altered sperm, and discolored testicles, which changed from their usual 

pink to a dark blue color (Ermikova 2009). 

In another study done in Austria, mice were fed GM corn and experienced lower 

birth weights of their offspring, and fewer births (Velimirov et al 2008). When cattle in 

the United States were fed a strain of GM corn they became infertile for the most part; 

some did become pregnant and gave birth to sacs of water, while others had false 

pregnancies (Dona 2008). Pigs were also affected. These claims were made by 24 farmers 

in various states, but there is not concrete evidence linking the reproductive difficulties of 

these animals to the GM crops they consumed (Smith 2005). 

Allergen Concerns

Allergenicity studies are of particular importance, because one of the major health 

concerns with GM food is its potential to increase allergies and possibly anaphylaxis in 
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humans consuming GM products (Goodman 2005). There are no reliable ways to test a 

GM food for allergies since not every possible allergen is known, but there are some 

methods being used to learn more about the allergenic potential of products. When a gene 

is from a crop that is a known allergen it may be easier to test if the GM food is allergenic 

using processes of in vitrosis such as immunoblotting or RAST, using sera from 

individuals who are sensitized to the original crop (Bernstein et al. 2003). This was 

demonstrated with soybeans containing a Brazil nut protein and with potatoes containing 

cod protein (Lack 2002). Assessment of allergenic properties becomes more difficult 

when testing a GM food containing genes from a source not eaten previously, or with 

unknown allergenic properties. Sometimes insertion of a new gene enhances the 

expression of an existing allergen in the host plant which may have been unnoticeable 

before in terms of its effects (Nordlee 1996). Unfortunately, there are no animal models 

for allergenicity testing as there are for nutritional and toxicological testing. 

In the case of the soybeans which were spliced with Brazil nut genes, allergenicity 

was detected before being released into the market, averting potential crisis (Nordlee 

1996). The soybeans were spliced with the Brazil nut gene to produce the added protein 

methionine by a company called Pioneer Hi-Bred (Taylor 1997). Individuals highly 

allergic to the protein may go into anaphylactic shock if exposed to the allergen, which 

can cause death (Taylor 1997). Animal feeding trials were conducted which did not reveal 

the danger of allergens present in the soybeans (Nordlee 1996). Human feeding trials 

were then conducted which did indicate the presence of the allergen, and caused the 

soybean strain to be removed from the market before any deaths occurred (Hodgson 
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2001).

The Example of Starlink Corn

Problems with some strains of GM corn have occurred in the past, most famously 

in the case of StarLink corn. The variety of corn was modified using the bacterium 

Bacillus thurigiensis, or Bt, which contains an insecticidal protein called Cry9C, allowing 

the plants to repel pests (Taylor 2001). It was approved by the EPA in 1998 for use in 

animal feed only, as the particular Bt protein used does not break down in the human 

digestive tract, is heat resistant, and could be allergenic (Diaz 2002). In September 2000, 

StarLink corn was detected in taco shells for human consumption and the product was 

recalled. Several other voluntary recalls by retailers took place, and subsequently the 

FDA recalled over 300 corn products that may have been contaminated with StarLink 

corn (Bucchini and Goldman 2002). 

Aventis, the company which produced and sold StarLink, stopped sale of the 

seeds on September 26, 2000 for planting in 2001 (Taylor 2001). The EPA registration of 

StarLink was canceled voluntarily by the company shortly thereafter (Segerra and 

Rawson 2001). Consumers who had been exposed to StarLink experienced symptoms 

such as rashes, itching, diarrhea, vomiting, anaphylaxis, and anaphylactic shock in severe 

cases (Bucchini and Goldman 2002). These symptoms are indicative of allergic reactions 

in many instances, but StarLink was never proven to be the cause of these reactions 

(Bucchini and Goldman 2002). Scientists from the Centers for Disease Control and the 

FDA investigated the claims that StarLink caused the above-mentioned symptoms, but 

since only 13 out of the 44 people that claimed that they were sickened by the corn 
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sought medical attention following the incident, there is not much evidence to work with 

(CDC 2003).  Out of the illnesses reported to the FDA, 59% of the instances were 

deemed to be compatible food allergy symptoms, and 19% were deemed unlikely to be 

related to food allergies (CDC 2003). The remainder of the cases the FDA classified as 

unknown because of conflicting symptoms or lack of evidence. . 

Cry9C may or may not be truly responsible for these reactions, but the incident 

shows the dire consequences that may result if a GM product unfit for consumption is 

created and released into the food supply. Though StarLink was never intended for 

human consumption, due to cross contamination in transport, processing plants, and 

storage, it was mixed with other strains of corn and entered the human food market. The 

CDC stated that the federal government may never be able to prove that the illnesses 

were caused by StarLink or disprove the theory unless a highly specific laboratory test is 

created for the purpose (CDC 2003). No such test exists, but StarLink remains off the 

market for any use. Due to the extensiveness of the contamination there may still be 

traces of the strain in corn products now, though most estimates say the remnants would 

be eliminated from the food supply within four years (Vorman 2000).

Added Nutritional Value and Possible Positive Health Effects

Advocates of biotechnology state that GM crops may be a source of better 

nutrition for those with inadequate access to sufficient foods currently, or be 

advantageous to human health in other ways (Bouis 2007). First generation GM products 

are designed to be equivalent nutritionally to their conventional counterparts, and instead 

have differences that make them easier to produce, process, or grow. Second and third 
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generation GM foods would possibly have enhanced nutritional aspects, or contain genes 

that present other changes in the end product that the consumer would be able to detect 

(Kishore 1999). Labeling would be mandatory for such foods, as they would not be 

substantially equivalent to conventional foods, but the labeling may be done in a way that 

does not negatively impact the consumer's perception of the product (Stewart 2005). 

One example of a GM food that may have positive long term health effects is 

known as golden rice. Golden rice, named for its color, which comes from its b-carotene 

producing endosperm (Curtis 2002). This is a precursor to vitamin A which is commonly 

found in yellow and green vegetables (Curtis 2002). Vitamin A deficiency can cause 

several negative health effects such as night blindness, weakened immune system, and 

bone growth deficiencies in humans (Dawe 2008). Vitamin A deficiency has been deemed 

a world health problem by the WHO, affecting people in over 118 nations worldwide 

(Dawe 2008). The GM rice known as golden rice could help negate the issue if it 

contained enough vitamin a that is usable by the body to reverse the deficiencies 

(Zimmerman 2002). Since a large portion of the food supply of the world is in the form 

of rice, and rice is grown in many of the nations that have a severe amount of vitamin a 

deficiencies in their populations, rice seems like an ideal candidate (Zimmerman 2002). 

The original strain of golden rice did not contain enough beta carotene to make a 

difference for those who suffer from malnutrition, though it did produce over 20 times the 

amount found in traditional rice (Black 2005). A new variety was produced after the 

original strain by British biotechnology company Syngenta (Black 2005). The product 

has been provided free of charge to scientific research facilities throughout Asia who are 
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to begin field trials if given permission by their governments to do so (Black 2005). 

Many environmental groups and agricultural experts say that it would be far more 

effective to push for a balanced diet across the board, rather than enhanced rice, but the 

golden rice still provides an example of the kind of benefits that may be possible for 

consumers as a result of genetic modification (Dawe 2008). 

Some experimentation has been done with plants that could carry vaccines as 

well. The idea behind this sort of genetic engineering is that currently, vaccines are 

expensive and require expertise to administer, making parts of the world without 

sufficient resources and doctors unable to provide such things for their populations 

(Frutos et al. 2008). In 2005, Pharma-Planta, an international project made up of 39 

scientists from 11 nations in Europe and South Africa, began on a mission to attempt to 

provide medicines for poorer countries through plant modification (Sparrow 2007). They 

are researching the technology through clinical trials and hope to begin human trials of 

the drugs within the decade (Sparrow 2007). Genetic modification of other organisms is 

already being used to produce human insulin and a hepatitis B vaccine (Giddings 2000). 

The project has not identified which plants they would use, but tobacco and maize are 

likely candidates (Dawe 2008). Plant derived vaccines have not been reviewed for use in 

humans as of yet, so any discoveries made will be groundbreaking on the front of vaccine 

preventable diseases (Daniell 2001).

Increasing the nutritional content or protein of foods is one possible goal for the 

future of genetic modification, and may certainly pose advantages for feeding the world's 

growing population. Products with added nutritional values or even vaccines would not 

25



be allowed to be evaluated as GRAS, as they are not substantially equivalent to their 

traditional counterparts. The new GM products would each need to be tested extensively 

and proven safe by their creators in order to be marketed to the public at large. As is the 

problem with currently marketed GM products, there is no way of knowing what the 

products will do to humans without doing feeding trials. Given the inconsistencies in 

animal feeding trial data, it may not yet be safe to feed humans in a test group GM foods 

containing vaccines or other new GM products. 

Conclusions Regarding Future Testing and Precautions

The way that human health can be protected when producing new GM foods is 

through continued investigation and testing. Long term health effects will tell us if the 

foods are ultimately benign or dangerous, as will the effects on future generations whose 

parents have also consumed GM products. Since the current available data does not allow 

for identification of allergens that are not produced in nature, trials to test new crops for 

allergens may be necessary as well, to avoid allergic reactions. Those with food allergies 

to existing foods may also benefit from further trials involving products that have genes 

from known allergens inserted into their DNA. The prospect of DNA not being 

completely broken down in the digestive process and transferring properties to the 

consumer is also something that must be taken into consideration. As it stands, this seems 

unlikely and has not been documented, but may be a dangerous in the event that 

transgenic foods were able to alter DNA. 

A precautionary approach to existing and upcoming GM products seems to be 

best for society now and in the future. GM foods may hold potential benefit to human 
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health through improved nutrition, but they may also be dangerous to human health, or 

even deadly. The fact that people all over the world have now been consuming GM 

products for over a decade and there has not been widespread deaths or health problems 

is not enough proof to allow for dismissal of these dangers. With proper testing before 

approval, GM foods may be safe as their traditional counterparts. It is unwise, however, 

to market products to the public without knowing the full ramifications of their 

consumption. If we wish to produce new GM foods and market them, increased 

background studies as well as case specific studies could be undertaken and the results 

published in peer-reviewed journals. 

Ethical considerations aside, human feeding trials could lead to increased 

knowledge of the effects of GM foods on the body. Information gained from such trials 

could allow for modifications to be made to existing products to make them safer or 

shape how future transgenic crops are produced. The feeding trials done on animals are 

not yet extensive enough to warrant human feeding trials, but we have already been 

consuming GM foods as a population, so it should not be more of a problem to arrange 

controlled human feeding trials in which other variables are accounted for in order to 

study any effects that GM foods may have. If a neutral research group was able to take on 

the project of testing major GM crops on humans and gather relevant data from the 

results it may mean increased safety for the public which regularly consumes these foods, 

as well as further trust in the safety of GM foods. There are too many unknowns as far as 

the long term and short term health effects of consuming foods produced through 

biotechnology go, and this leads to public distrust of the products, causing some even to 
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push for outright bans on the use of biotechnology. It would be a waste to turn back from 

the use of such methods without fully understanding their effects. At the very least, more 

animal feeding trials need to be done with the variables such as starting weight and health 

of the animals, how much of the substance in question they consume, their living 

conditions, and their intake of other foods controlled for. If valid tests were part of the 

requirements for approval of a GM product, and each new strain was tested in such a way 

for allergenicity, DNA transfer, and negative side effects, more could be learned about 

GM foods. 

The use of animal feeding trials does not solve the problem of possible long term 

health effects in humans, however. The effects that GM products may have on humans 

throughout their life cycle, as well as on their offspring, cannot be accounted for except 

for by continued observation through the lifespan. This is not a realistic research method 

in this case, as a delay in the production of GM products or the approval of new products 

until after they are proven to be safe for humans over their entire lifespan is unreasonable. 

Such a test would delay scientific discovery until all of the people currently involved in 

innovations in biotechnology were deceased. Rather, since people are already consuming 

GM foods on a regular basis, perhaps a more realistic approach would be to have some 

that agree to be part of a test group, and monitor what they consume. If those people 

encountered any unexpected results from their consumption of GM foods the particular 

strain causing problems may be able to be identified and taken off the market until further 

testing is done. 

The study of people who eat GM foods in their daily lives would not be very 
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rigorous or accurate in terms of proper scientific methods. Many variables would not be 

controlled for, such as starting weight and health, medical histories and genetic makeup, 

allergies, environmental factors, lifestyle factors such as exercise, and more. If the 

subjects were willing to monitor these discrepancies, and report things about themselves 

such as how much they exercise, sleep, eat, and more, the studies may be more useful. 

Though the results would most likely be unusable, and the study itself unfeasible on a 

large enough scale to gain significant information from, a study of people who already eat 

GM products strikes me as a tool of interest. It makes a poor alternative to controlled 

study of human subjects over their lifetimes, with all possible other variables controlled 

for, but due to time, money, and ethical issues, such a study would also be unfeasible and 

highly unlikely. 

29



Chapter 2: Regulatory Development from Asilomar to 

Today

Genetically modified foods have always been a divisive subject for those involved in 

their creation, regulation, and consumption. It seems hard to find someone who is on the 

fence about the issue, given that they have some knowledge of the subject. People either 

love the idea of GM foods and feel they will be the saving grace of future generations, hate 

them and think they will begin the demise of the human race and earth as we know it, or do 

not know much about them and ignore the subject. The proliferation of GM foods has been 

a more recent event, however, than decisions made that influenced how they will be 

regulated for years to come. GMOs have gone from an obscure concept still in the research 

stage to a common ingredient in our food, in grocery stores nationwide. 

Citizens are impacted because the regulation or lack of regulations will affect the 

quality and type of food that they eat, what is available to buy, and how much they know 

about the things they consume. Scientists are impacted because a shift to more stringent 

regulations may make their jobs more difficult, and make conducting research and 

experiments more limited by laws. Policy makers are impacted because the wills of their 

constituents must be taken into consideration in order for them to continue to have public 

support and trust, and the public at large has strong opinions on biotechnology. Companies 

that produce seeds and plants to sell to farmers are stakeholders, as the regulations on what 

GM products are allowed, and how they must be handled will affect their sales and possibly 
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their customer base and profits. Those farmers who grow GMOs and those who do not grow 

GMOs are also impacted, and the price of their products and marketability are affected by 

policy put in place to regulate GMOs. Those growing conventional crops may stand to 

benefit from increased regulation, but on the other hand, all farmers could suffer from 

increased regulations if it meant that they would have to keep their products separated 

throughout the stages of processing. 

A main point of contention on the regulation of GM foods is that the current system 

is based mostly on self-regulation by scientists and industry members (Marden 2002). This, 

as will be discussed henceforth, seemed to work when GMOs were relatively new and 

regulated to labs, but now that there is a booming GM foods industry, there are more 

stakeholders in the picture, and less unbiased scientists. The companies producing GMOs 

are for-profit for the most part, and this can affect how regulations are carried out.

 Regulation and oversight conducted by a neutral party or agency that had no stake in 

the profits of the companies they are presiding over may lead to more truthful decisions 

made on what is safe and what is not. The problem also makes a case for the question of 

when to involve ethics in science. The founders of the current self-regulation policy that is 

voluntarily followed by industry players tried to disassociate themselves from ethical 

concerns, since they were attempting to measure the dangers of GM foods and what should 

be done about them from an empirical perspective (Krimsky 2005). I find that even if there 

was a perfect regulatory system in place that ensured the safety of the GM products that 

were allowed in the marketplace, there would still be a significant amount of dissatisfaction. 

This is because there are many stances on the issue from ethical points of view, that disagree 

with the validity of genetic modification as a viable technique, no matter how safe it is. 

Those with ethical considerations against biotechnology will not simply be satisfied with a 
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ban on dangerous practices, and increased safety testing. As is often the case, the question 

is, how far can we go in removing ourselves from ethical considerations? Should scientists 

remain disinterested in this aspect as well, or should there be more contentions made to 

make their practices ethically acceptable?

Regulations surrounding the development, production, and marketing of genetically 

modified goods has undergone many changes over time in the United States, eventually 

taking a different direction than the regulation approaches present in other nations (Ramjou 

2006). In 1973 a letter was published by members of the Gordon Conference on Nucleic 

Acids expressing concerns about recombinant DNA research (Cohen et al. 1973). In 

response to the letter in 1974 a committee of the National Academy of Sciences led by 

biologist Paul Berg called for a voluntary moratorium on genetic engineering until risks 

could be evaluated (Lynch & Vogel 2001). The position was supported by a group of 140 

biologists, politicians, and lawyers at the Asilomar conference on recombinant DNA in 1975 

(Lynch & Vogel 2001). The conference was significant because it set a precedent of how 

changes in scientific knowledge should be dealt with. According to the conference, in the 

face of new scientific knowledge, the proper response is to develop a framework of 

guidelines to  regulate it (Weinberg 1975).  

After the Asilomar conference, Berg and his colleagues organized the Asilomar 

meeting about 7 months later to bring together people who were engaged in recombinant 

DNA research or were eager to use it (Barinaga 2000). The organizers also gathered 

researchers who worked with bacteria and viruses to help assess potential hazards (Barinaga 

2000). The group chose not to evaluate the ethical considerations of genetic engineering, 

and to limit their evaluation to the possible safety issues they felt they could address as 

scientists (Barinaga 2000). Most of the participants came to the conclusion that there was no 
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real hazard, but they also felt the stakes were too high to risk being wrong. In conclusion 

they drafted a set of safety guidelines for scientists to adhere to when working with 

recombinant DNA technology, such as working with disabled bacteria that could not survive 

outside the lab (Barinaga 2000). The guidelines enabled research to continue, and also 

influenced Congress to not make legislative restrictions at that time, as the scientists 

involved were committed to self-regulation (Wright 1986). 

Principles were established at the conference about how experiments were to be 

conducted using this technology safely. The first principle for dealing with potential risks 

was that containment should be  an essential consideration when designing experiments 

(Berg et al. 1975). A second principle was that the effectiveness of containment should 

match the level of estimated risk as closely as possible (Berg et al. 1975) . The conference 

suggested the use of biological barriers to stop the spread of recombinant DNA as well. 

Physical barriers were advocated in addition to biological barriers such as the use of hoods, 

limited access laboratories, or negative pressure laboratories (Berg et al. 1975). Strict 

adherence to proper microbiological practices were to limit the escape of organisms from 

their experiments (Berg et al. 1975). Training and education of all personnel involved in 

working on the experiments is also essential to effective containment practices. 

Recommendations were made for appropriate containment methods based on the nature of 

different types of experiments and their hazard potential (Berg et al. 1975). Levels of 

containment were set for minimal, low, medium, and high risk procedures. The levels of 

containment and the above-mentioned safety measures formed the basis of guidelines used 

by investigators for experiments involving the construction and propagation of recombinant 

DNA molecules using DNA from plant, animal, viruses and bacteria (Krimsky 2005). 

Some types of experiments were banned by the guidelines. Those involving the 
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cloning of recombinant DNA molecules derived from highly pathogenic organisms, for 

example, are disallowed (Berg et al. 1975). Cloning DNA containing toxic genes was 

banned, as was using recombinant DNA molecules that are able to make products 

potentially dangerous to humans, animals, or plants (Berg et al. 1975). These experiments 

were banned because the safety precautions at the time were not capable of containing the 

potential bio-hazards (Berg et al. 2005). 

The scientists who worked on the self-regulation guidelines in the Asilomar meeting 

were looking at recombinant DNA technology from an academic standpoint, and their 

experiments were designed to gain more information about how genetic engineering works, 

and how it could be applicable (Barinaga 2000). Since 1975, genetic engineering has gone 

commercial, and the researchers have followed, with most scientists working with 

recombinant DNA technologies now having ties to biotechnology companies (Berg 2001). 

This seems to severely limit the effectiveness of self-regulation. For these reasons, it seems 

inappropriate now that scientists alone would be expected to analyze the risks of their work 

while setting aside the ethical issues, as was done at Asilomar. 

The Asilomar conference also was designed to attempt to bring science into the 

public eye, and demystify some of the proceedings surrounding recombinant DNA 

technology (Lynch & Vogel 2001). This coincided with the introduction of recombinant 

DNA technologies into the industrial world, which occurred at a rapid rate. Molecular 

biologists and other scientists that were once confined to the world of academia developed 

ties with private industry as consultants, equity owners, and corporate executives (Wright 

1986). This led to the development of the biotechnology industry, though at the time there 

was much public debate over the hazards of recombinant DNA technologies (Wright 1986). 

The publics' qualms were quieted by scientists who claimed that the hazards associated with 
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the technologies were largely overemphasized and  that the research could be safely 

conducted.  In March, 1978 the Ascot report was published in the Federal Register, which 

echoed the position of these scientists, in stating that the dangers of recombinant DNA 

technology to the general public were so small that they were  of no practical consequence 

(Wright 1986). The report, along with a more supportive political environment after 1979 

and high economic pressure for industrial development, allowed for research and industry 

based on recombinant DNA technology to continue to grow (Wright 1986). 

Policy For GM Foods Set For the Future

At the time of the Asilomar conference nearly all research involving recombinant 

DNA in the United States was funded by federal agencies, primarily the National Institute of 

Health, or NIH (Green 1985). Shortly after the conference, the NIH disseminated their 

Guidelines for Recombinant DNA research, which basically made the guidelines and 

recommendations made at Asilomar official (U.S. Federal Register 1976). Because the NIH 

and its parent organization, the Public Health Service can only make regulations to protect 

the health of the public, their guidelines have only been applicable to the research funded by 

the NIH, although other federal agencies have also made the guidelines applicable to the 

recipients of their funding (Green 1985). Other research entities not funded by the federal 

government have been urged to comply with the guidelines voluntarily, and as far as is 

known, all have done so (Green 1985).  

The promulgation of the Guidelines was accompanied by an Environmental Impact 

Statement, in compliance with the National Environmental Policy Act, provoked two 

opposing reactions (Green 1985). For one, a number of scientists and lawyers argued that 

the Guidelines were in violation of the constitutional right of scientific freedom, and the 

argument was supported by some legal scholars (Belson 2001). Some states had the opposite 
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reaction, and enacted legislation directed at regulating the use of recombinant DNA 

technologies. Municipalities such as Cambridge, Massachusetts, considered enacting 

ordinances that would severely restrict such research within city limits. About a dozen 

municipalities went through with enacting such ordinances, though it appears they did not 

have any real inhibiting effect. 

The argument that the Guidelines were in violation of the constitution held little 

weight, as the Guidelines themselves were not regulatory by nature, but part of established 

conditions for the expenditure of public funds (Belson 2001). That is to say, the Guidelines 

were only imposed on those that received federal funding, and the federal government is 

allowed to have standards and rules to follow for how their money is spent (NIH 2002). 

Even if the Guidelines were regulations that applied to all people using recombinant DNA 

technology, it seems that if there was a rational basis for the decisions, they would be 

constitutionally permissible. The Guidelines do not prohibit freedom of thought by 

scientists, the publication of their ideas, or their communication (Belson 2001). Certain 

actions, such as experiments that were thought to pose hazards to the public health and 

safety, were prohibited. There is a distinction made in what is protected by the constitution 

which applies to this case, as pure speech, such as scientists sharing their ideas with their 

colleagues and the public, is protected, but action, such as conducting experiments that may 

be harmful to the public health and safety (or picketing, or flag burning), is not necessarily 

protected. There are many examples of federal regulation of scientific research that are more 

restrictive than the NIH guidelines to support this point, such as the Atomic Energy Act, or 

the food and drug laws, to name a few (NIH 2002). 

The state governments  and local governments interest in regulating recombinant 

DNA technology may have been stimulated by intense political activity by concerned 
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members of the public. The scientific community feared statewide regulations being 

enacted, as it would make the conduction of their research dependent upon geographic 

location as some states made regulations prohibiting the research and others did not (NIH 

2011). The protection of public health and safety is normally part of the jurisdiction of the 

state, rather than the federal government (NIH 2011). Scientists had opposed state and 

municipal regulation in favor of federal preemption of the area, so that all recombinant DNA 

research would only be subject to regulation imposed by the federal government (Belson 

2001). Most were against federal regulation as well, believing it to be largely unnecessary. 

Changes Since the Guidelines in Industrial Biotechnology

Since the original adoption of the NIH guidelines they have been significantly 

relaxed in a list of amendments which are a result of the widespread belief that recombinant 

DNA technology poses less of a risk than was believed to in the mid-1970's (Krimsky 

2005).  Scientists today have more freedom and flexibility than under the original 

guidelines, and there has been less cause to complain about the restraints on scientific 

freedom. Another game-changing fact is that since the NIH Guidelines were implemented, a 

industry based on biotechnology or genetic engineering has emerged. The regulation of 

technology only applies to research in the academic area under the NIH Guidelines, 

ironically, so the profit seeking industrial players have complied with the Guidelines on a 

voluntary basis using self-reporting (NIH 2002). 

This has shifted the question from the issue of scientific freedom to how the 

biotechnology industry should be regulated. If genetic engineering does, in fact, pose risk to 

human health and safety, it becomes more pressing to enforce effective regulations when 

moving the technology from the purely academic to the industrial arena. Many products of 

the biotechnology industry are subject to one or more forms of conventional regulation. 
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Food produced using biotechnology is presided over by the FDA, as conventional food 

products are (FDA 1992). OSHA presides over the working conditions of those in the 

biotechnology field (osha.gov). The actions of the biotechnology industry may have impacts 

on the outside environment, however, and experiments conducted in the open environment 

are not clearly covered by any one regulatory body. 

The biotechnology industry cannot divorce its heritage, from the moratorium by 

scientists on recombinant DNA research, the Asilomar conference, the NIH guidelines, 

which were all based on the publicly acknowledge assumption that recombinant DNA 

technology posed possible dangers severe enough to warrant intervention. It is not 

surprising that even after an industry has emerged from the original research and the food 

people eat daily has been genetically modified, individuals still have their reservations about 

the safety of the technology. Even if the technology is not as dangerous as was once thought, 

the public perception may matter more in shaping politics and regulation than the actual 

facts. 

By 1985, however, the biotechnology industry was still largely unregulated. The NIH 

Guidelines were still in place, for voluntary compliance, and the Recombinant DNA 

Advisory Committee, or RAC, oversaw proceedings in the area (Green 1985). The RAC 

was charged with representation of the public as well as scientists in the field, and may be 

regarded as another mechanism to encourage public participation (Green 1985).  

The Coordinated Framework for Regulation of Biotechnology was proposed in 1984 

and finalized in 1986 by the White House Office of Science and Technology Policy (Office 

of Science and Technology Policy 1986). It then became the defining policy for the 

development and introduction of products made by the use of biotechnology in the United 

States. The Framework essentially states that genetically engineered products will continue 
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to be evaluated according to their features and characteristics, and not according to how they 

were produced (Office of Science and Technology Policy 1986). New biotechnology 

products are to be evaluated by the existing authorities and regulations in place for 

conventional foods and other products, in contrast with the policies of some of the U.S.'s 

major trading partners such as Japan, Australia, China, New Zealand, South Korea and the 

E.U. 

Regulation in the United States Currently

The regulation of biotechnology food products does not differ significantly from the 

regulations imposed on conventionally grown foods in the US. If given full control, some 

voices in congress would perhaps exercise more oversight over the regulation of these food 

crop, fund more public research, and encourage the Administration to negotiate the easing of 

trade barriers and harmonizing standards. These ideas have been advocated by 

representatives before, but since the Framework was put in place in 1986, the essential 

structure and proceedings have not been changed significantly. Potential products pass 

through the three agencies depending on their components and intended uses, and in theory, 

all aspects of crops and foods produced using biotechnology are regulated and approved 

before they are sold or grown for agricultural purposes.

The US government agencies responsible for oversight of the products made using 

biotechnology are the U.S. Department of Agriculture's Animal and Plant Health Inspection 

Service (USDA-APHIS), the U.S. Environmental Protection Agency (EPA), and the 

Department of Health and Human Services' Food and Drug Administration (FDA). 

Depending on its intended uses and characteristics, a product may be reviewed by one or 

more of these agencies. The regulatory agencies are responsible for reviewing products at 

different stages of development and marketing; by the time a food item is on the shelves it 
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may have undergone the scrutiny of each of these departments. 

The roles of each agency can be somewhat confusing and seem to overlap in some 

areas, but there are clear cut definitions of the intended responsible of each. Here I will 

attempt to break down the jobs of each agency in a way that pertains to their relations with 

the biotechnology industry.

Within the USDA, APHIS is charged with protecting agriculture from pests and 

disease (USDA-APHIS 2011). Under the Plant Protection act, the USDA-APHIS has control 

over products of modern biotechnology that could pose such risks (USDA-APHIS 2011). 

Therefore, they regulate organisms and products that are known or suspected to pose pest 

risks to plants, including those which have been altered or created through genetic 

engineering. These are known as regulated articles. The USDA also regulates the import, 

handling, interstate transfer, and release into the environment of regulated organisms that are 

products of biotechnology (USDA-APHIS 2009). This includes organisms undergoing 

confined experimental use or field trials. Regulated articles are reviewed to ensure that if 

used under the proposed conditions, they do not present possible pest risks to plants. 

Appropriate handling, confinement and disposal must be ensured to protect against the 

possibility of such risks. 

The regulations of the USDA-APHIS provide a petition process for the 

determination of non-regulated status (USDA-APHIS 2007). If a petition is granted, the 

organism will no longer be considered a regulated article that can be subject to oversight. 

The petitioner must supply information such as the biology of the recipient plant, 

experimental data and publications, genotypic and phenotypic descriptions of the genetically 

engineered organism, and reports from field tests conducted (Nap et al. 2003). The agency 

then evaluates the potential for plant pest risk; disease and pest susceptibilities; expression 
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of gene products; new enzymes or changes to plant metabolism; weediness and impact on 

sexually compatible plants; agriculture or cultivation practices; effects on non-target 

organisms; and the potential for gene transfer to other types of organisms (Nap et al. 2003). 

During the process a notice is filed in the Federal Register and public comments are 

evaluated along with the supplied information (USDA-APHIS 2007). A determination then 

is written containing the decision on granting or denying the petition (USDA-APHIS 2007). 

Copies of the USDA-APHIS documents are available to the public, though they are not 

often viewed by people other than those applying for the petition due to their technical 

nature. 

The U.S. Environmental Protection Agency, or EPA, is in charge of regulating the 

sale, distribution, and use of pesticides nationwide (Federal Register 1997). This is done 

through a registration process allowing the EPA to keep track of pesticides on the market 

and their makers (Federal Register 1997). The purpose is to protect public health and the 

environment regardless of how the pesticide was made or how it works. Many genetically 

modified plants produce pesticides themselves, putting them in the EPA's area of regulation. 

More specifically, the Biopesticides and Pollution Prevention Division of the Office of 

Pesticide Programs, under the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), 

regulates the distribution, sale, use and testing of pesticidal substances produced in plants 

and microbes (FIFRA updated Feb. 1, 2010).

The process begins with Experimental Use Permits issued for field testing (Fishel 

2009). Prior to sale and distribution, applicants must register their product and the EPA must 

establish conditions for use of the product as part of the registration (Fishel 2009). Tolerance 

limits for residues of pesticides on or in animal feed and food for human consumption are 

also set by the EPA, or exemptions from the requirements for a tolerance, under the Federal 
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Food, Drug, and Cosmetic Act (EPA 1976).

 The Toxic Substances Control Act (TSCA) allows the EPA to gather information in 

order to identify and regulate potential hazards and exposures (Robert Oszakiewski 2010). 

This applies to the manufacturing, importation, distribution, processing, use and disposal of 

all chemicals in commerce or intended for entry to commerce that are not specifically 

covered by other regulatory authorities. The products which fall into this category, for 

example, are substances not food, drugs, or pesticides. TSCA is applicable to the regulation 

of products produced using biotechnology because organisms are considered chemical 

substances under TSCA (Robert Oszakiewski 2010).  The EPA's TSCA Biotechnology 

program of the Office of Prevention and Toxic Substances regulates microorganisms 

intended for general industrial uses (Robert Oszakiewski 2010). The program conducts pre-

market reviews of new microorganisms- microorganisms formed by deliberate combinations 

of genetic material from organisms classified in different taxonomic genera (EPA 1976). 

Developers and scientists must notify the EPA 60 days prior to field test and 90 days prior to 

manufacturing of a product regulated by TSCA (EPA 1976).

The U.S. Food and Drug Administration or FDA is responsible for making sure that 

all foods and animal feeds have proper labeling, including those produced using 

biotechnology (FDA 2010). Whether imported or domestic, conventionally produced or 

produced using biotechnology, all foods and feeds must meet the same safety standards. It is 

the responsibility of food and feed manufacturers to ensure that the products they market are 

safe and labeled properly. In addition, any food additives must be approved by the FDA 

prior to being marketed. The term food additives is understood to refer to substances 

introduced into food that are not pesticides and not generally recognized as safe by qualified 

personnel (FDA  2009). 
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The FDA ensures that food and feed manufacturers meet their obligations through 

their enforcement authority under the Federal Food, Drug, and Cosmetic Act (FDA 2009). 

To help sponsors of foods made using genetic engineering comply with their obligations, the 

FDA recommends that they participate in its voluntary consultation process (FDA 2009). All 

foods and feeds currently on the market in the U.S. have undergone this process. With one 

exception, none of the foods and feeds were considered to contain a food additive, and 

therefore did not require approval prior to being marketed.

The regulatory bodies work in conjunction with one another in approving various 

products using GMOs depending on how they are produced and what the intended uses of 

the product are. However, these agencies have come under public scrutiny for their past 

actions. For example, the USDA has been accused as acting more as an industry group 

rather than regulatory agency. Its narrow focus on regulation of specific GM products rather 

than a focus on overarching safety questions has made it less trusted on decisions in the 

past. The USDA and its counterparts have their own agendas and missions, and operate 

under the authority of federal statutes, none of which have been enacted to address 

biotechnology issues. Therefore, despite efforts to protect against problems arising from all 

aspects of the marketing, production, and use of genetically engineered products, the 

agencies may possibly allow potential problem-causing practices to slip through the cracks. 

The antiquated regulatory structure which is ill prepared to deal with the unique questions 

presented by developing technologies may not be entirely effective. 

From the early days of recombinant DNA technologies we have come far. But there 

has been little done to set the minds of the public at ease, and prove that GMOs are safe in 

the long run. I have stated before, that the issue may be impacted positively with the 

introduction of a neutral regulatory body, but by this I mean one that is solely dedicated to 
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the regulation and oversight of GMOs; a cohesive agency, not three presiding over different 

aspects of regulation. Furthermore, the companies producing these GM goods should be 

required to hire scientists who are neutral to conduct safety tests before releasing their 

products into the market, rather than submitting their in-house safety tests to the FDA or 

USDA for approval. Change is happening in the field all the time, yet a solution satisfactory 

to all stakeholders is not yet upon us. 

One of the significant ways that the United States' stance on the regulation of genetic 

modification is that when the government decided to formally regulate GE organisms to 

assess their safety for the health of humans and animals, and their environmental impacts, 

existing legislation was modified to accommodate the new products (McHughen 2008). 

Most other nations took the approach of crafting new legislation to control GE products 

(McHughen 2008). This may account for our current state of having several regulatory 

bodies exercising oversight, rather than a cohesive group devoted to biotechnology issues. 

The decision to expand the existing regulatory structures was made after the NRC or 

National Research Council found there to be no new risks with biotechnology in their early 

study on transgenic plant breeding (NRC 1989). These findings were reiterated in several 

additional studies in more recent years, also conducted by the NRC (NRC 2000, 2002, 

2004). There have been more studies done as of late which may add more information to the 

discussion about the possible dangers of biotechnology, as the aforementioned studies only 

state that there are no new categories of risk associated with transgenic plant breeding 

methods. The NRC has conducted several more science-based analyses of different aspects 

of risk that go along with rDNA technologies, such as environmental effects of GE plants 

(NRC, 2002) and the health effects of GE food for humans (McHughen 2008). 

There are three different groups that countries can be categorized into based on their 
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policies involving GM food products. In the first group there are nations that have taken a 

comprehensive approach in terms of regulatory framework, including mandated safety 

testing and labeling. In the second group there are countries who have taken a more relaxed 

role who may require voluntary labeling and adhere to the notion of voluntary equivalence. 

In the third group are nations who have no regulations addressing GMOs, are in the process 

of making regulations, or who have declared themselves to be GMO free. The United States 

would most likely fit into the second group, and the nations in the EU would fit into the first 

group at this time, though the policies in both areas are changing and may be becoming 

more similar.
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Chapter 3: United States Policies and Public Opinion

Public Opinions on Genetically Modified Food in the United States

In order to consider the possible reasons for the differences in policies pertaining to 

the labeling of products produced using GMOs in the United States as opposed to Europe 

and Japan, the public perception in the United States will be taken into account. Though 

public perception does not directly drive the policy that exists in all cases it is a factor which 

governing bodies must take into account when making the decisions that will affect them 

and their constituents. This section will be divided into accounts of public opinion polls and 

surveys which have been conducted in the past, and then attempts can be made to conclude 

the feelings of the population of the United States now and in the past. 

Once the questions are answered pertaining to how American consumers feel about 

GMOs and the products made from them it is more possible to see if the policies that we 

have are in line with the feelings of the public and possibly predict future issues that may 

arise and changes that may be made based on any points of contention between the opinion 

of the public and the rules which are in effect. Suppositions can also be made when 

comparing the opinions of Americans with those of people in the European Union and in 

Japan as to what factors may contribute to shaping these ideas.

Public opinion on the issue of GM foods and their production and consumption 

remains divided in the United States. A majority of people (65%) believed that 

biotechnology will be beneficial in the long run when asked in 2000 (Texas A&M 2000). 

Only 48% of people in 2001 were in support of biotechnology being used in food and 

agricultural production presently (Gallup 2001). The discrepancy may arise from the belief 
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that not enough testing has been done on GM crops so far, and there is not enough known 

about their long term effects. 65% of people were in favor of further scientific research in 

biotechnology, while only 26% of people were opposed (Mellman-POS 2001). This 

indicates that the public may perceive genetic engineering of foods as beneficial in the 

future, but believes that not enough is yet known about the issue to render it acceptable for 

current usage. 

However, asked if GM foods pose a "serious health hazard to consumers" a modest 

majority of 54% rejected the idea, while just 33% said that they do (Gallup 2005). When 

presented with the question of whether GM foods are safe or not and provided with reply 

option stating that they do not have enough information to make a judgment on the matter, 

46% of people polled chose that option in a 2001 survey by the Mellman Group and Public 

Opinion Strategies. In this survey 29% of people stated they thought GM foods were 

basically safe and 25% of people considered them basically unsafe (Mellman-POS 2001).

In a study in 2003, participants were told that "scientists can change the genes in 

some food crops and farm animals to make them grow faster or bigger and be more resistant 

to bugs, weeds and disease," and then were asked if such foods are or are not safe to eat. 

Their responses were closely divided--46% to 46% (ABC 2003). When Americans are asked 

what they think the main benefits of biotechnology are, they mostly consider an increase in 

yields, productively or efficiency (24%); improved nutritional value or increased health 

benefits (16%); and improved food quality (13%) (Angus/Reid Economist  1999). About 

one in four people, or 24% could not name any benefits of GM foods (Angus/Reid 

Economist December 1999). The aversion to GM foods does not seem to come from moral 

objections, as only 32% of those polled considered it wrong to alter a food in order to 

enhance the food's flavor and nutrients, or prolong shelf life (CBS December 1999). 
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Given the fact that nearly half of the people questioned about their opinion do not 

consider themselves informed enough about biotechnology to give a response, it would 

seem that public opinion  is based largely in fears and unfounded ideas about GM foods and 

biotechnology practices. If the public isn't knowledgeable about biotechnology it would 

seem futile to ask questions about their perceptions of its safety in foods. However, whether 

they have reasons or not, the public has opinions, and rights regarding what they choose to 

consume. 

 Several polls indicated that those asked would avoid eating or buying GM foods. A 

poll conducted in 2003 asked whether respondents would be more or less likely to buy a 

grocery item that had been genetically modified, or contained genetically modified 

ingredients (ABC 2003). 55% answered that they would be less likely to buy a food 

containing genetically modified ingredients, while 6% stated they would be more likely to 

buy such a product. 37% said that they would not be more or less likely. These findings 

have not changed much from a 1999 poll in which 60% responded they would be at least 

somewhat less likely to buy a food which had been genetically modified, 4% said they 

would be more likely, and 34% said it would make no difference (Angus/Reid Economist 

December 1999). 

On the other hand, when asked if they would be more or less likely to buy a product 

which was labeled as not genetically modified, 51% said they would be more likely to buy 

the product, 9% said they would be less likely, and 39% said it would make no difference 

(ABC 2003). Other surveys bear similar results. In 2001, survey participants were asked if it 

would be likely for them to eat GM food. 58% stated that they would be unlikely to eat food 

that had been genetically modified, while 38% said that they would be likely to eat GM food 

(Mellman-POS 2001). In 1998 a poll found that 58% of people surveyed would not buy a 
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food labeled as genetically engineered (Time/CNN 1998). When asked if "you learned that a 

product you frequently use was being genetically engineered" 41% would either "look for 

another brand" and 14% would "stop using the product" (Wirthlin Group 1994). Just 38% 

said they would "keep using the product" (Wirthlin Group 1994). In the same survey, people 

were asked to imagine two companies, one of which "manufactures and distributes some 

food products that have genetically engineered ingredients and some products which have 

all natural ingredients," while the other company "manufactures and distributes only food 

products which have all natural ingredients." Although 48% would buy from either 

company, assuming all other things being equal, 45% would buy exclusively from the 

company that used all natural ingredients. Just 5% said they would buy from the company 

with genetically engineered products (Wirthlin Group 1994). 

These opinions indicate trouble for food companies if they were required to label 

their products which were genetically modified or contained genetically modified 

ingredients. Though the public currently consumes many GM products, daily for most 

people, if these products were labeled it may spur a shift in buying practices. Seeing these 

results, it is no wonder why companies have remained resistant to labeling GM products and 

why there is not much information about GM products widely distributed. 

The American public may be horrified to know how widespread the use of GM 

products truly is, as more than half of all foods in the supermarket are genetically modified 

or contain genetically modified ingredients, while just 14% of people polled believed that 

this was the case (Mellman-POS 2001). In the same survey, when asked if they believed that 

they have eaten GM foods, only 19% of people thought that they had and three out of five 

people believed that they had not (Mellman-POS 2001). Perhaps the public awareness of 

GM foods is growing, despite the small numbers of people who acknowledge that they 
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probably have consumed GM foods, because in 1999 only 33% of people polled thought 

that there were any foods produced using biotechnology in the supermarket (Wirthlin Group 

1999).

This does not mean that further public education would necessitate be detrimental to 

the companies producing GM foods, or that increased knowledge of the widespread usage of 

biotechnology would deter people from purchasing such products. When told that over half 

of the food products in an average supermarket are genetically modified and then asked 

again what their feelings on the safety of biotechnology are, those who felt that GM foods 

are safe rose to 48% (up from 29%) and those saying that GM foods are unsafe fell to 21% 

(down from 25%) (Mellman-POS 2001). Though the public initially expressed a desire to 

avoid GM foods, when informed of some  potential benefits of biotechnology, their opinions 

changed and a majority stated that they would be likely to buy such products. 

When told that produce had been genetically modified to protect it from insect 

damage and required less pesticide applications 69% of people said that they would be more 

likely to buy it (Wirthlin Group 2000). When told that produce had been genetically 

modified to taste better and stay fresher, 55% of people asked were more likely to buy it 

(Wirthlin Group 2000). When told to assume that products from a company using genetic 

modification were consistently less expensive than products from a company not using 

genetic modification, most people said that they would buy from the company with GM 

products, and only 27% said that they would buy exclusively from the company which did 

not use biotechnology (Wirthlin Group 1994).

Responses to all of these questions have remained fairly steady since 1997, as the 

Wirthlin Group has asked these questions in polls in 1997, twice in 2000, and in 2001 with 

no significant differences in results. This is interesting to note, because in the years since 
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1997 GM foods have become much more widespread, and the number of foods that are 

commonly genetically modified has grown from mostly tomatoes and corn to include 

soybeans, wheat, and many other fruits and vegetables which are commonly consumed. The 

public does not seem to be much more informed about biotechnology practices or its 

widespread application than it was in the early days of biotechnology, though now the issues 

surrounding genetically modified foods- both in production and consumption- may be more 

pressing and relevant. 

Public Opinion in the United States of Labeling GM Foods

Attitudes concerning labeling GM foods were much more one sided than opinions 

about the usage of biotechnology in general. An overwhelming majority, 92%, stated that 

they believe the federal government should require labels on foods stating whether or not 

they were produced using biotechnology, or had been genetically modified (ABC 2003). 

The number of people believing that the government should require labeling of GM foods 

has grown, up from 82% in 1998 (Time/CNN 1998). 86% of people believe that the 

government should require a label on all packaged foods and other food products stating that 

they contain ingredients made from genetically modified crops (Harris 2000). 

Whether or not they believe GM foods to be safe, polls indicate that the majority of 

people consider it at least somewhat important to know if a product contains genetically 

modified ingredients.  75% of those polled said it was at least somewhat important to know 

if a product contains GM ingredients, 46% said it was very important, and about 1 in 5 

found it unimportant (Mellman-POS 2001). When told that labeling GM food products 

would require special handling practices of food, which would in turn raise the cost, 68% of 

people said they were personally willing to pay more for their food in order to have labels 

indicating the presence of foods produced using biotechnology (Gallup 1999). Of those 
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questioned, 29% of people were opposed to paying more for food to facilitate such labels 

(Gallup 1999). 

With this in mind, questions were asked in order to determine if the American public 

agrees with the Food and Drug Administration's current policy on labeling. Current 

regulations require GM foods to be labeled if the nutritional value has been changed, or if 

they pose a potential health risk. Otherwise the GM products are treated the same as 

traditionally produced products, as they show no significant difference and are generally 

recognizer as safe, or GRAS. After informing the survey participants that this is the current 

FDA policy, 86% still thought that labeling should be required, and 14% found the current 

regulations to be satisfactory (Angus/Reid Economist 2000). When asked if they support the 

FDA's current policy, 69% of those polled responded favorably (Wirthlin Group 2000). In 

this question, the FDA's policy is presented as follows: the United States Food and Drug 

Administration, FDA, requires special labeling when a food is produced under certain 

conditions: when biotechnology's use introduces an allergen or when it substantially 

changes the food's nutritional content, like vitamins or fat, or its composition. Otherwise 

special labeling is not required. The question is problematic, however, because no options 

are given as counterarguments, meaning that those who say they oppose the FDA's current 

policy could be in support of stricter labeling practices, or they may be opposed to FDA 

labeling requirements altogether. 

A different question which does offer a critique of the FDA finds 52% of people in 

favor of the FDA policy and 43% in favor of its critics (Wirthlin Group 2000). The question 

is problematic in its presentation of the critics of the FDA.  It states that some critics say that 

any food produced using biotechnology should be labeled even if the food has the same 

safety and nutritional content of other food. The question does not present the reasons the 
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critics may have for believing that a change in the FDA's labeling policy is necessary or 

desired, and is confusing because it states that labels should be required even if a food is 

safe, while the critics argue that it is unknown whether GM foods are safe or not. 

The general public seems to trust the FDA, with 85% of people stating they trust 

what the FDA says about genetically modified foods (Mellman-POS 2001).  44% of the 

people say they have a great deal of trust for the FDA across the board (Mellman-POS 

January 2001). A higher percentage of people showed support for the FDA than any other 

group tested. 

Agricultural Interests and Economic Effects of Biotechnology

Any comparisons that can be made between the United States and other nations in 

regards to the labeling practices of GMOs must be made with agricultural practices in mind. 

The amount of farming and food production in an area may affect the rules associated with 

the production of food in general as the interests of agricultural companies are taken into 

consideration. It would make sense that an area with a larger agricultural industry would be 

more affected by the laws and regulations for conventional or GMO crops, as the 

livelihoods of the residents may depend on the sale of food products, which may shift with 

the advent of labeling requirements.

If the agricultural industry does, in fact, influence the same set of regulations that 

govern it, it would make sense that a nation that produces a large volume of crops using 

biotechnology such as the United States would have less regulations and controls on how 

these crops must be labeled than a nation that does not use much biotechnology in food 

production, such as Japan. However, the European Union also produces much of its own 

food, and farmers there are permitted to grow GMO crops if they are an approved strain. 
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Therefore, would it not make sense to assume that there would be less strict restrictions in 

the EU than in Japan, and that the EU laws there may be more akin to those in the United 

States?

As can be seen from the examination of current practices and regulations in the 

European Union and the United States, both parties have drastically different policies in 

regards to labeling as well as production using GMOs. The question then must be asked, 

how much influence do the residents of these areas have over the laws governing their food, 

and is this influence stronger than that of the agricultural industries? To make any 

speculations on this question, the amount of land used for agriculture must be noted, as well 

as how much of this land is used for growing GMOs. It is also important to note how much 

money consumers are used to spending on their food, how much they may be willing to 

spend, and how much consumers may know about the origin of their foods, and the methods 

of their production. 

United States Use of Biotechnology in Commercial Agriculture

In 2010 the United States was the largest producer of GM goods worldwide, planting 

66.8 million hectares of GM crops in that year. The USA also plants the widest variety of 

GM crops, including various strains of maize, soybeans, alfalfa, cotton, canola, papaya, 

sugar beets, and squash (ISAAA 2010). The overall usage of land for GMO crops in year 

2010 increased 10% worldwide to 134 million hectares, and the land usage for the 

cultivation of GMOs has increased to 87 times the amount of land that was used for GMOs 

commercially in 1996, when there were 2.8 million hectares sown with GM seeds (ISAAA 

2010). This rapid increase in number of hectares planted with GMOs in the 15 years of 

commercial GMO production means that biotechnology has been the fastest adopted 

farming technology in the course of modern agriculture (ISAAA 2010). Brazil is quickly 
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approaching the USA in terms of the most land usage devoted to GMOs, and the developing 

world has been increasing the amount of land used for raising GMOs rather than traditional 

crops faster than developed nations in general. Worldwide, in 1996 there was 1.7 million 

hectares of GM crops planted that year. In 2010 there was 148 million hectares of GMOs for 

agricultural use (ISAAA 2010). Monsanto exemplifies the increasing influence of GM seed 

and agricultural companies, as over 85% of the land worldwide that is sown with GM crops 

contain Monsanto's patented genes, and the company controlled 23% of the seed market in 

2010 (Worldwatch Institute 2011).

The increasing amount of land devoted to growing crops using biotechnology is 

largely due to the opinions of the farmers and agricultural companies who choose to raise 

GM strains of plants rather than their conventional crops (Fernandez-Cornejo and McBride 

2002). The reasons most farmers choose GMOs in the United States are expectations of 

lower production costs, lower pesticide use, and higher yields. The adoption of herbicide 

tolerant, or HT crops has been particularly rapid since they were made available for 

commercial agriculture in 1996 (Fernandez-Cornejo and McBride 2002). These crops allow 

farmers to treat their fields with herbicides that would otherwise kill the crops as well as 

pest plants, but due to the herbicide resistance trait, the crops remain unharmed. HT 

soybeans now make up 93% of the soybeans grown in the USA, HT cotton comprises 78% 

of the total cotton acreage, and HT corn rose to 70% in 2010 (Fernandez-Cornejo 2010). 

Pest resistance is another trait that is sought after by those in the USA looking to 

plant GM crops to decrease their costs and maximize yield. Bt strains containing the soil 

bacterium gene Bacillus thuringiensis, are the type of commercially available insect 

resistant crops in the United States, which work by producing a bacteria that will cause the 

gut of an insect to rot after ingesting such plant material (Shoemaker ed. 2001). Farmers 
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who choose to plant Bt crops are less susceptible to varying weather conditions as well, as 

they do not have to plan when to apply pesticides around when there may be heavy rains, 

and allow for greater flexibility in planting as well. A farmer may be able to grow a row of 

soybeans next to a row of corn when using Bt strains, and not have to be concerned about 

the chemicals being sprayed on one row affecting the other (Shoemaker ed. 2001). These 

factors allow for reduced cost of operations in the agricultural sector, as well as increased 

yields due to less of the crop being destroyed by pests and the like, at least theoretically. 

The fact that a greater amount of land is now planted with crops produced using 

biotechnology in the United States than ever before, and that the number of acres seeded 

with GMOs is expected to rise yearly, generates some questions about the agricultural sector 

in the nation overall. The United States is a food exporter, and therefore must consider the 

nations' stances on biotechnology that import US goods. Each year according to the EPA, 

the United States produces about $100 billion worth of livestock and $100 billion worth of 

crops (EPA 2000). Over half of the worlds' grain supplies are grown in the United States, 

which is an important consideration, as grain crops such as corn, wheat, and rice are now 

commonly produced using biotechnology (Brown 2003). 

Another reason for the increase in hectares devoted to GM crops may be the 

increasing amount of food crops used to produce biofuels, which eliminates the above-

mentioned issue of finding buyers for GM food products (James 2007). No commercially 

available GMOs are specifically designed to be used in the production of ethanol, but over 7 

million hectares of corn was used in ethanol and 4 million hectares of soybeans were used 

for production of biodiesel in 2007 (James 2007). It has been stated that biofuels may result 

in higher life cycle greenhouse gas emissions than conventional petroleum based fuels, so 

the use of GMOs in their production may or may not decline if future research proves this to 
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be a fact (EPA 2007).

While biofuels may open the door to new markets for products using GMOs, the sale 

of GM foods for export has been in decline. In the EU in 1998, shortly after the commercial 

production of GM foods in the US began, a moratorium on the approval of new strains was 

put in place. The GM foods that were already approved for sale or consumption were still 

allowed, and imported from the US in some cases. In 2003, new controls were established, 

and the then 15 nations in the EU were able to re-open their markets in 2004 to GM 

products. The WTO claimed that the EU violated trade rules in having a “de-facto 

moratorium” on GM foods since 1999, and was required rescind this moratorium, which 

was done by 2004. The lifting of the supposed ban on new strains has not increased imports 

significantly from the US. In 2007 the importation of US GM maize to the EU was stopped, 

as a new variety that was not approved by the EU was grown in the US, and was not 

separated from the rest of the animal feed grain stores. If the GM products are not for human 

consumption there may be less stigma attached to purchasing those products by the 

consumers, and the market may allow for more exports and sales. 

The highest economic benefit for US farmers has been from Bt crops, particularly in 

areas where insect populations are difficult to limit or eradicate (Carpenter 2010). Seed costs 

have remained higher for GM crops than for traditional varieties due to a technology 

premium imparted on the seeds by the companies producing them, which is exacerbated by 

the fact that seeds from most GMOs cannot be saved to be planted in the next growing 

season (Carpenter 2010). Prices at which GM goods are sold remain similar to the prices of 

traditionally produced items, but are higher for GM goods in some cases were the product 

quality was higher, such as for cotton (Carpenter 2010). It is estimated that even with the 

higher price of seed, total gross margins are higher for farmers using GMOs (Barfoot and 
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Brookes 2008). The increase in the total farm benefits from GMOs are calculated to amount 

to about $7 billion annually worldwide (Barfoot and Brookes 2008).

Several studies have shown the economic advantages of growing GM crops, but the 

results are not unanimous. Insect resistant varieties, for example, are thought to be less 

costly to grow since they require less pesticides. In practice, insect resistant varieties do not 

always decrease the need for pesticides (Benbrook 2001). One reason for the continued need 

for pesticides is the phenomenon of pest replacement, meaning that different pests move in 

to fill the space left by traditional pests which do not live on the plants designed to resist 

them (Carpenter 2010). An example of this problem can be seen in the US corn belt, where 

farmers are reporting infestations of larvae in their corn of the western bean cutworm 

(Striacosta albicosta), which takes a considerable economic toll (Then 2010). Little 

information can be found on the reported changes in amount of herbicides used when 

growing HT crops, which may be due to the practice of switching types of herbicides when 

one becomes ineffective, rather than increasing the amount used (Carpenter 2010). In the 

United States, glyophosphate resistant weeds, known as super weeds, have increased in 

number from 2 known species in the beginning of commercial GMO cultivation, up to 15 

now (Boerboom and Owen 2006). Farmers must increase the use of glyophosphate to 

account for this, raising the production costs, or diversify the types of herbicides applied, 

which can also increase costs (Boerboom and Owen 2006). 

The promise GMOs may hold of increasing productivity can also negatively effect 

agricultural profits if the demand for the product does not grow with the increase of its 

production. As more producers choose to use GM crops and the strains do prove higher 

yielding, the increase in profits will shrink as the number of people adopting those strains 

grow. It is speculated that initial overproduction could lead to a rise in land prices, which 
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would also negatively affect farmers and decrease their income (Bernard, Fan and Pesek 

2004).

An economic performance report conducted on GM crops worldwide for the EU in 

2011 was done to evaluate the economic performance of Bt cotton, Bt Maize, and HT 

soybean in nations where they are grown commercially. Seed costs were shown to be higher 

for all three, while pesticide or herbicide costs and use was decreased, as well as 

management and labor costs (Kaphengst et al. 2011). The results for some things, like the 

performance of Bt cotton and Bt maize, were not consistent across countries, which may be 

explained by heterogeneous pest remediation techniques before the adoption of the Bt 

strains (Kaphengst et al. 2011). Nations using chemical pesticides in farming, such as the 

USA and Australia, were the most positively affected by the decrease in pesticide costs, 

while nations using less high tech farming methods, possibly with no pest control before, 

benefited most due to increased yield when growing Bt cotton (Kaphengst et al. 2011).

HT soybean did not show a significant increase in yield when compared to conventional 

soybean crop yields across nations, but people do adopt the use of HT soybean in areas 

where the increase in seed costs is outweighed by the decrease in herbicide costs (Kaphengst 

et al. 2011). 

Other factors besides the traits of the crops being grown affect yields and costs to 

farmers, which cannot be fully accounted for. Weather patterns in different locations during 

the years for which data was collected may take a toll, but this is the same in practice when 

farmers are deciding which types of crops to grow and which will be most cost effective. 

Also, a large disparity exists in the percentage of increase in price of seeds for the GM 

varieties. In some nations which have less strict legal frameworks protecting the intellectual 

property rights of the GM seed companies, the prices for GM seeds may be lower, or 
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farmers may be able to sell and save their own seeds from a previous harvest (Qaim and 

Traxler 2005). Some strains, such as HT cotton, may change the farming practices in nations 

where they are grown, and increase the adoption of no till or double cropping practices. No 

till methods may decrease the fuel and labor costs of cultivation, while double cropping 

allows for an increase in yields in one year due to an ability to extend the growing season, as 

was the case in Argentina (Finger et al. 2009).

It is also argued that farmers who begin to grow GM crops may benefit because of 

their ability and access to new technologies, and their financial situations which allow them 

to make changes and try new methods of cultivation. Such farmers may be more likely to 

succeed, since they may be more well positioned in the first place, or the farmers themselves 

may be more inclined to try a number of approaches and adopt the best suited one for their 

situation. Farmers who are more financially stable may also be more able to access GM 

seeds and not be strained by the higher cost of the materials.

Seven nations (Spain, Czech Republic, Romania, Portugal, Germany, Poland and 

Slovakia) in the EU planted MON 810, a type of GM maize from Monsanto, in 2008 

(Kaphengst et al. 2011). For these countries, the total hectares increased from 88,673 in 

2007 to 107,719 in 2008, with Spain having the largest increase (Gomez-Barbero et al. 

2008). The total number of hectares in the EU planted with GM crops decreased 9% in 

2009, partially due to a ban on MON 810 in Germany (Kaphengst et al. 2011). The decrease 

can also be attributed to other factors such as economic recession and decreased planting of 

all GM maize varieties (James 2009).
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Chapter 4: Policy and Public Opinion Outside the United 

States

Policy in the European Union

The EU is often seen as the governmental body with the strictest regulation of 

genetically modified products in the developed world, while the US is sometimes seen as 

the nation with the weakest regulations. A comparison between the two may yield insight on 

the matter. There are similarities, but the application of the regulations themselves are 

carried out in a different manner.

By EU laws, GMOs must be given authorization before they enter the market, as 

they must in the US (Gaskell 1999). This is applicable to GMOs used in food for human 

consumption, animal feed, and to seeds for GM crops. A new legal system that had been 

fundamentally revised took effect in all EU Member States in 2004, which caused changes 

throughout the EU, but the essential foundations of the EU's policies are based on strict 

safety standards while allowing for freedom of choice for farmers and consumers 

(Beckmann 2006). Through a comprehensive decision making process, the EU and its 

Member States hold the opinion that the use of genetic engineering in agriculture and food 

production is permissible. This attitude is not homogeneous across all nations in the EU, and 

some areas have stricter regulations within the country than are demanded by EU law 

(Beckmann 2006) 

New GMOs are only granted approval and allowed to reach the market after they are 

shown to meet certain standards (Carter 2006). The number one concern is safety, meaning 

the product can pose no significant threat to human or animal health, and environmental 
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sustainability. All products made from GMOs must be as safe as their conventional 

counterparts, or as safe as can be determined using the technology and tests available 

(Carter 2006). 

GMOs that do receive approval are held to special requirements not applied to 

conventionally grown crops (Kleter 2001). Consumers, farmers and businesses must be 

given the freedom to use or reject products made from GMOs (Kleter 2001). This means 

that it must remain possible to produce and consume products which are not made through 

the use of genetic engineering in the long term. Coexistence is the term used for this. GM 

plants must be handled and grown in a way that prevents uncontrolled mixing with 

conventional products (EC 2001). The individual Member States are in charge of 

determining how to ensure this coexistence within their own country (EC 2001). The 

European Commission has produced a set of guidelines designed to aid member states in the 

process, but the guidelines can be used as is or changed in line with what will work for the 

Member State (EC 2001). 

Labeling is an important tool used to ensure freedom of choice that is required under 

EU law (Herrick 2005). When GMOs are used intentionally in a food product, it must be 

stated clearly on the label (EU 1997). The consumer is then entitled to make their own 

informed decision of what products to buy and use, based on the data provided on the label 

(Klintman 2002). Labeling is required even if GM content cannot be detected in the final 

product (Carter 2003). All producers, suppliers, and retailers must inform their buyers if 

GMOs were used in their products, so that the next set of hands the product is passed to, 

either for marketing or further processing, can accurately label the final deliverable (Carter 

2003).

Traceability is necessary to make the labeling policies work. Stakeholders must set 
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up a system to keep and share their information and documentation in order to comply with 

the laws and be able to distribute their products (Phillips 2001). The obligation to keep 

records and allow for traceability is declared in its own EU regulation, which is applicable 

to conventional products and products made from GMOs alike (EC 2003). 

The requirement of coexistence and freedom of choice require labeling for GMO 

products, as without labels the consumer would not be able to decide whether they wish to 

buy a conventional product or one produced using biotechnology (Grossman 2005). 

Labeling, in turn requires traceability so that the final product is accurately represented 

(Grossman 2005). These requirements necessitate large differences in the EU's regulatory 

approach from those of the US, as in the United States coexistence and freedom of choice 

are not required by law, and traceability is not possible in the current system of food 

production (Levidow 2006). Since GMOs and conventional crops are mixed throughout the 

production process in the United States, and there is no law or method in place to ensure that 

GMOs do not migrate to conventional fields, the products are not traceable, and therefore 

not able to be labeled as well (Levidow 2006).

In the EU, like in the US, requirements differ depending on the nature of a GM 

product. In the EU there are differences depending on if the GM product is capable of being 

cultivated, or if it is a processed product that is not made of living material (Kysar 2004). 

Differences apply to procedures surrounding the product as well as the authorization 

requirements (Kysar 2004). There is a directive which demonstrates how to handle a GM 

product intended for outdoor cultivation, which is (2001/18) Directive for the deliberate 

release of genetically modified organisms into the environment. Authorization based on this 

directive is necessary prior to a seed for a GM plant being put on the market (Miraglia et al. 

2004). The process demands testing to see if a large scale cultivation of the product would 
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potentially have a discernible impact on the surrounding environment (EC 2001). This 

authorization is also needed for crops grown outside the EU but that are imported in a living 

form which may potentially grow and spread into the environment (Sheldon 2001). These 

products are considered organisms from a legal standpoint and this is the reason why 

imported GM maize kernels or GM rapeseed would require authorization under this 

directive (Sheldon 200). The directive does not require authorization for the importation of 

GM products that are made from such crops, such as cornstarch or oil, because these 

products are incapable of growing or reproducing themselves in the environment (Sheldon 

2001). 

Food and feed falls into a different category, are governed by their own regulation 

which was put into effect EU-wide in April, 2004 (Koig et al. 2004). Foods that are GMOs 

as well as processed foods made from GMOs are covered under this regulation. This 

regulation (1829/2003) addresses health, safety and labeling issues, though Member States 

may pose additional regulations if they choose (EC 2003). 

As an example, if a company was planning to introduce a new kind of GM beet to 

the market in the EU, they would be required to get two approvals. First they would need 

authorization for growing beets according to the directive for deliberate release of 

genetically modified organisms into the environment, and then authorization for food and 

feed under the EU regulation on genetically modified food and feed (EC 2003). If the 

company only wanted to process beets into beet sugar, only the latter authorization would be 

necessary if the beets were grown outside the EU, but traceability would still be required to 

ensure proper labeling. Applications for these authorizations were submitted individually in 

the past, and the approval process was carried out for both simultaneously (PEW 2007). 

This has now been done away with, and an applicant can submit both applications to the 
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same place, the European Food Safety Authority (EFSA) for an integrated authorization 

process resulting in a single final verdict (PEW 2007). For renewal of the authorization, 

EFSA opinions and public comments are required to form the final decision.   

The labeling requirement in the EU was put into effect April 18, 2004, which 

required systems for controlling and verifying the status of products to be installed in the 

food industry (EC 2004) . The old guidelines for labeling were included in the EU novel 

food regulation of 1997, which was proof based (Demirbas 2003). This means that 

genetically modified foods required labeling only if the GM content could be detected in the 

final product (Demirbas 2003). Proof of GM content could be obtained by testing for 

characteristic, genetically modified DNA fragments (EC 2004). The approach indicated that 

a GM product could be differentiated from its conventional counterpart by testing, which is 

not always the case (Sheldon 2004). Compliance to the rules, however, could easily be 

directly enforced by testing the final product, protecting consumers against fraud (Sheldon 

2004). If DNA fragments needed to detect GMOs were no longer intact, it would be 

considered indeterminable if the product was made from GMOs (Sheldon 2004). This meant 

that most processed foods that were produced using GMOs did not require a label, but a 

squash, for example, would. 

The new regulations are process oriented, meaning that all foods that make use of 

GMOs at any stage in their production will be subjected to labeling requirements, regardless 

of if the end product has discernible GM DNA (EC 2003). This new basis gives information 

about the use of genetic engineering, irrespective of the final product's composition. 

Enforcing the new labeling requirements can no longer be done with the food itself in many 

cases. Protecting the consumer from fraud becomes more difficult, and demands a system of 

traceability requiring much greater expenditure of energy and resources than with the proof-
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based system (Rosendal 2005). 

The traceability requirement demands infrastructure developed for the new system, 

making demands of farmers, producers, and others who may come into contact with 

foodstuffs in their line of work (Sheldon 2004). Each stakeholder that produces GM raw 

materials, ingredients or foods is required to pass information along to the subsequent 

stakeholders in the food supply chain. The documentation must be retained for five years, 

and it must always be possible to trace the route of a GMO from the farm to the plate 

(Sheldon 2004). When a GMO is authorized it is issued an identification number, which is 

used to identify it at all times (Sheldon 2004).

Local governments are responsible for the monitoring of the GMO content of 

products. If analytical tests on a product cannot confirm that labeling requirements have 

been upheld, alternative means of enforcement are necessary (Marmiroli et al. 2005). 

Analytical tests can still be used in early stages of the food supply chain in which foods are 

unprocessed enough to retain intact DNA to enable testing (Marmiroli et al. 2005). After 

these stages monitoring is conducted by requesting written documentation, such as 

certificates or results of GMO testing from earlier stages in production to prove the content 

of the final product (Marmiroli et al. 2005). Due to different regulatory practices in other 

nations, a seamless line of documentation throughout the food chain becomes increasingly 

difficult when international trade is conducted, especially in the case of non-labeled whole 

foods from nations outside the EU, which may or may not have been produced using 

biotechnology (Young 2003). 

EU directives governed how labels must be placed and what they must look like; the 

method and approach to labeling were not open to interpretation or modification by Member 

States (Council Directive 98/95/EEC). The label must be free from symbols or logos that are 
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not directly part of the original design (Council Directive 98/95/EEC). For foods with an 

ingredients list, the label must be written as an addition to the ingredient concerned, with the 

wording genetically modified or produced from genetically modified (Council Directive 

98/95/EEC). This also may be stated in a font of the same size as a footnote to the list of 

ingredients (Council Directive 98/95/EEC). Labels are also required on catered food in 

restaurants and canteens, as well as the products in grocery stores and markets. For 

packaged foods without an ingredients list, the term genetically modified or produced from 

genetically modified must be clearly visible on the label (Council Directive 98/95/EEC). 

Very small packages of food or unpackaged food must that require labeling must have the 

words genetically modified or produced from genetically modified attached to the display in 

a readable manner (Council Directive 98/95/EEC). The language on the labels is designed to 

be neutral, neither acting as a warning or a promotion (Council Directive 98/95/EEC). The 

label is not on the product to denote it as better or worse than a conventional product, only 

to allow the consumer to make an informed choice. 

Though GM products are acceptable under EU laws, a number of the Member States 

have decided to invoke a so-called safeguard clause (2001/18/EC). According to the clause, 

the Member states are allowed to provisionally restrict or prohibit the use or sale of GM 

goods in its own territory. In order to do this, the Member State must have legitimate 

reasons to consider that the GMO in question poses some kind of potential risk to human 

health or the environment (2000/13/EC). Currently there are six Member States that apply 

safeguard clauses on GMO goods, which are Austria, France, Greece, Hungary, Germany 

and Luxembourg (EC 2006). 

In June 2009, DG SANCO launched an evaluation conducted by an external 

contractor of the legislative framework on GM food and feed (DG SANCO 2009). The 
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program intends to cover two major aspects of the present legislation, being the risk 

assessment and regulatory approval process as well as the labeling requirements (Tiberghien 

2009). The process of evaluation will cover the experience gathered in all of the Member 

States and the approach of some of the most prolific trading partners (Tiberghien 2009). 

The Future of GM Food Regulation in the EU

The safeguard clause may also become a thing of the past, as Member States soon 

will be able to decide on the issue of cultivation of GM foods within their own countries 

without having to use the safeguard clause to ban or restrict the use of their agricultural land 

for such purposes (Article 26b 2001/18/EC.). On July 13, 2010 the Commission adopted a 

comprehensive proposal providing this freedom to the Member States. The existing science-

based authorization system will remain unaffected. The proposal provides non-binding 

guidelines for member states that are more realistic in terms of feasible solutions to cross 

contamination between GM crops and conventional crops as well (Sabalza 2011). 

The new approach recognizes the Member States authority over their own land, and 

allows the individual countries to approve or disprove of GMO cultivation based on 

regional, local and national opinion and conditions (Sabalza 2011). It allows Member States 

to form large GM-free zones within their country, which would allow for better prevention 

of cross contamination, and would ease the minds of those who do not feel comfortable 

living around GM crops (Sabalza 2011). The approach was changed in order to address the 

concerns of 13 Member States which called for greater flexibility from the Commission in 

June 2009 (Sabalza 2011). 

Differences between the EU approach and the policies in the United States are vast, 

but what we can gather from these differences is that it absolutely would be necessary for all 

the industries involving food to be overhauled to achieve any kind of labeling policy or 
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tracking system for foods in the United States. The expense and effort required for such a 

task would be huge, and would need to be mandated by strong policy decisions or 

necessitated by public opinion and consumer preferences for such an undertaking to be 

completed. 

In the 1980's the United States and Europe had more similar sets of policies to 

regulate GM foods with, but there was a shift after the US began with the marketing of 

products made with GMOs more extensively, and the EU went to the opposite direction. The 

United States and Europe followed a product-based model of regulation at the time, 

meaning that GM foods were evaluated on a case by case basis for their safety and then 

were restricted or banned in the future individually if the product was thought to cause 

problems (Vogel 2001). This type of regulatory policy is more reactive, taking action after 

something is proven or thought to have negative impacts, where as a more proactive, 

precautionary approach is now followed in the EU, though this makes for a longer and more 

strenuous road to possible product approval (Vogel 2001). Since the United States is a 

leading exporter of GM foods, and over 68% of farmland in the US is sown with GM crops, 

it is reasonable to assume that a more time consuming and cumbersome regulatory process 

such as that of the EU would not fit well with the economic system of farming there 

(Patterson 2002).

Public opinion in the European Union

In the course of examining the differences in biotechnology policies in the EU and 

the United States it is necessary to take into account possible differences in the public 

opinions of the populations in both locales. The opinion of people in the area may shape 

how GMOs are handled now and in the future, as well as allow observers to see potential 

reasons for the differences, based on the opinions held by consumers who are affected by 

69



the way that GMO goods are handled. 

In the early days of GM food marketing, a set of surveys known as the 

Eurobarometer surveys were conducted by the European Commission which have been 

completed in 15 European nations on a sample group of about 16,000 respondents (Bonny 

2003). There were about 1,000 participants in each member state who participated in the 

survey, except for in the cases of the UK, where there were 1,000 participants in Great 

Britain and 300 additional respondents in Northern Ireland, in Luxembourg where there 

were 600 respondents, and in Germany, where there were 1000 respondents from former 

East Germany, and an additional 1,000 people surveyed from former West Germany (Bonny 

2003). Many of these surveys were devoted to gaining insight into the feelings of the public 

surrounding biotechnology. 

In the Eurobarometer surveys, people were asked for their opinion during face to 

face interviews in which they were asked to complete a questionnaire which included 

questions about the state of scientific and technological progress, including questions about 

biotechnology (Gaskell et al. 2000). The Eurobarometer survey conducted in 2001 showed a 

clear mistrust of GM foods within European nations, with the most prevalent attitude 

portrayed being that the surveyed people would like the right to gain more information and 

know when they were consuming GM foods (Eurobarometer 2001). A sense of mistrust was 

observed among the respondents. Of those asked the question “Would you be more inclined 

to agree or disagree with each of the following propositions on GM foods?” 94.6% of the 

people in the 15 nations surveyed responded that they want to have the right to choose 

whether or not to consume GM foods, 85% wanted to know more about this type of food 

before eating it, 70.9% did not want this type of food at all, and 59% felt that this type of 

food may be harmful to the environment (Eurobarometer 2001). There were people who felt 
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that the dangers of this type of food have been exaggerated by the media, calculated to be 

33%, and 14.6% of people think that this type of food poses no particular danger 

(Eurobarometer 2001). 

Attitudes from the participants in each country differ slightly, with Greece having the 

highest percentage of people stating they do not want this type of food at 93%. Respondents 

in France, Finland, Sweden, Luxembourg, Germany, Spain and Italy also showed higher 

percentages of people stating they do not want this type of food than the combined 

percentage of the respondents of all 15 nations (Eurobarometer 2001). When asked “Do you 

think that it is true or false that foods based on GMOs is dangerous?” there was less of a 

strong agreement, with 56% of those surveyed across the 15 nations saying they felt the 

statement to be true (Eurobarometer 2001). Again, the highest level of distrust was observed 

in Greece, with 89% of respondents saying the statement was true (Eurobarometer 2001). 

Though it was not a question only about GMOs, the participants were also asked 

“Do you think that it is true or false that science and technology will improve farming and 

food production?” 59% of people in the nations polled said that they thought it was true, 

while the people of Finland, Denmark, the Netherlands, Sweden, Greece, the UK, Germany 

and Ireland had higher levels of belief that science and technology will improve farming and 

food production (Eurobarometer 2001). 

Differences in opinions from country to country may be explained by the importance 

of different cultural influences, differences in the public debate in the area, history of 

economic development in the area, government intervention, and the industrial situation 

within the country and between the other EU nations (Springer et al. 2002). Negative press 

such as extensive coverage given to possible risks and extensive focus given to the risks has 

an impact on peoples' opinions, and will cause higher levels of mistrust of GM foods in the 
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areas where such things are focused on (Bonny 2003). France, for example, has a rather high 

number of people who exhibit mistrust towards GM foods, and there was extensive 

coverage of transgenic foods and their controversy in the late 1990s especially, with the 

technical professes and innovations surrounding biotechnology were not widely known or 

publicized (Bonny 2003). 

The focus on risks of new innovations is not uncommon, as it is a somewhat normal 

occurrence when dealing with things that are not well understood or known by the common 

person. The focus on the risks of GMOs  in Europe has been particularly strong, with few 

advocates or supporters for the technology. Discussion in the early 1990s in Europe on the 

subject of GMOs was fairly limited to a fairly small circle, but the topic became more 

common in 1996 when the first transgenic seeds were imported to Europe from the United 

States (Bonny 2000). As the topic came into the public eye after this event in 1996 the 

debate on GMO issues such as authorization, labeling, and potential impact, was mostly 

framed in the context of food safety issues. Safety issues were widely publicized in the area 

at the time, since other existing topics of public concern then were mad cow disease, HIV 

contaminated blood and asbestos (Joly and Lemarie 1998). This led to public thought that 

companies and firms may disregard health and safety impacts in some cases in order to 

protect their own economic interests or favorable political interests (Vogel 2003). 

At this time the movement criticizing the agricultural food production system was 

strengthened, as issues of health and safety as well as pollution became part of the forefront 

of the issues facing the public, and GMOs were seen as an example of the strengthening of a 

highly industrialized food production system which people used as a target for their 

criticism (Bonny 2000). The strong influence of NGOs focusing on the risks and drawbacks 

was able to take hold due to the public mistrust of industries and businesses supporting 
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GMOs, though many of such organizations relied on heavily biased and often repeated 

information (Durant and Lindsey 2000).  

Journalists focusing on the risks and criticizing GMOs in the media moved more into 

the light during this time, and some of them even taking part in opposition movements 

themselves (Kassardjian 2002). This can be explained partially by the fact that before this 

time the coverage of GMOs was limited to scientific journals and was not presented in the 

mainstream media much, so the slate was clear for people to form opinions still on the 

subject (Bonny 2003). The topic later was brought into the public eye and presented in more 

of an economic and political light, and ties were made between GMOs and the 

aforementioned concerns of asbestos, HIV contaminated blood, and mad cow disease were 

made (Durant and Lindsey 2000). Distrust for industry was already an issue because of 

these other issues, so it was a likely result that people may become weary of GM foods as 

well as they are a new product from industrial agriculture (Bonny 2003). 

In more recent years, public distrust of GMOs in Europe may be on the decline. By 

year 2006 there were 75% of people polled in the EU who would agree with the statement 

that biotechnologies would improve the quality of their lives over the course of the next 20 

years (Gaskell 2006). This survey question was part of the Eurobarometer poll for 2005 in 

which about 25,000 participants from all EU member states were surveyed (Gaskell 2006). 

Optimistic thoughts about the potential impacts of GMOs have been on the rise since the 

polling in years past, and the Eurobarometer poll concludes that European citizens are as 

accepting of biotechnology as their Canadian and American peers (Gaskell 2006). In the 

UK, the UK Food Standards Agency or FSA echoes the sentiment that European consumers 

have grown more accepting of GM goods, as the number of people who, when unprompted, 

express concern over the safety of GM foods has declined by 6% since 2004 (FSA 2006). In 
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the ranking of food issues that are most important to people in the UK, GMOs ranked only 

11th when the survey was conducted (FSA 2006). 

The seventh, and most recent, Eurobarometer poll was conducted in October of 

2010, surveying a total number of 26,000 people in each of the 32 EU member states, and 

using the methodology of the previous Eurobarometer public opinion polls. Findings 

indicated that the public is still divided on many fronts, such as their optimism towards 

biotechnology and genetic engineering (Gaskell et al. 2010). GM food is still a less accepted 

form of applications of biotechnology, with three people opposed to its production and 

consumption for every one person in favor of GM food (Gaskell et al. 2010). Increased 

enthusiasm for technology overall was exhibited by the survey participants, and trust in the 

government was also increased (Gaskell et al. 2010). Those surveyed did not exhibit a 

consistent disapproval for GMOs, as the participants were more likely to accept cisgenic 

organisms than transgenic organisms as safe (Gaskell et al. 2010). The 2010 Eurobarometer 

also states that in order to develop a new technology we must listen to the opinion of the 

citizens; five criterion are then stated that the public believes must be taken into account, 

which are sustainability, benefits, proper regulation, security, and fair distribution of benefits 

and risks (Gaskell et al. 2010). 

Policy in Japan

As another point of comparison, Japan has its own ideas and policies surrounding 

GM foodstuffs, which differ from those of the EU and the USA. It does share similarities 

with the United States, such as the regulations in place are based in science and rely on 

safety testing to approve products, whereas other nations rely more heavily on a 

precautionary approach (Sato 2010). Japan has made labeling on products made from 

GMOs mandatory, and based on process, meaning the end product does not need to be 
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different than a conventional product to require labeling (Sato 2010). The labeling is based 

on product content, unlike the regulations in the EU which require labeling based on derived 

products as well (Sato 2010). Also different than in the EU, there is a labeling threshold 

level that must be met in order to require a product to be labeled, and there are foods that are 

exempt from the regulations (Sato 2010). 

In the early days of GMOs, Japan did not have regulations limiting their sale and use 

in place, and in 1999 the nation was the largest importer of GM goods (Falkner 2000). Over 

3 million tons of GM soybeans were brought in by July of that year (Falkner 2000). Due to 

consumer demands, the government began to take steps necessary to require labeling for 

GM food products intended for human consumption (MAFF 2001). The regulation would 

apply to foods containing over 5% GM material by weight (MAFF 2001). By the beginning 

of year 2000, Japan was faced with difficult decisions about what to do about GM products 

(Phillips 2001). Consumers were becoming more adamant about their disapproval of eating 

foods made from GMOs, yet the nation was still relying on GM goods heavily to supply 

their needs for food (Phillips 2001). 

One of the steps that was taken was to test every load of imported GM goods to 

determine what percentage of the product was genetically modified (Carter 2003). Exporters 

in the United States fought this regulation, because they claimed that the goods were tested 

prior to export, and did not need duplicate testing (Carter 2003). This claim was thwarted by 

the Japanese government, when loads of GMO-free items were found to have small amounts 

of GM material in them (Centre For Food Safety 2011). This spurred future investigation of 

imports and caused consumers more concern than before, ultimately having the opposite 

effect than the result desired by exporters (Centre For Food Safety 2011). Many trade 

partners were confused about how to approach the Japanese market during these years, as 
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there seemed to be niches to be filled in both GM goods and GMO-free goods (Carter 

2003). There was money to be made in both areas, as the majority of the imports were GM 

products, and therefore profitable due to the volume, and many consumers did not want to 

eat GM foods, making it advantageous for some to provide conventional products that were 

not produced through biotechnology.  

On April 1, 2001 it was decreed that all GM foods and feed products must be labeled 

if they met the criteria that over 5% of their total weight was comprised of GM ingredients 

(Takahashi 2009). Safety assessment of foods and food additives produced by recombinant 

DNA technology is mandatory under the Food Sanitation Law in Japan (Takahashi 2009). 

The Ministry of Health, Labor and Welfare (MHLW) receives applications for GM products 

that need safety testing and approval before going to market (McCluskey 2001). The Food 

Safety Commission (FSC) then evaluates the food's safety in terms of effects on human 

health (McCluskey 2001). Then the Ministry of Agriculture, Forestry and Fisheries (MAFF) 

must assess the environmental impacts and feed safety (McCluskey 2001). MAFF also is 

responsible for approving new GM crops for feed use, and assessing any potential health 

effects that may incur in animals and livestock as a result of GM feed consumption 

(McCluskey 2001). 

The MAFF and the MHLW run the labeling system, as well as the safety assessment 

procedures (USDA 2007). The MHLW intends to publicize the fact that the product has 

undergone safety testing, and comply with the Food Sanitation Law which states that proper 

labeling is a part of the legal safety assessment system in Japan (USDA 2007). The MAFF 

intends to provide consumers with the relevant information they need in choosing their food 

under the Japanese Agricultural Standards (JAS) law (USDA 2007). 

There are different types of labels required depending on the content. In the first 
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category are GM foods whose nutritional values or compositions are significantly different 

than their conventional counterparts (USDA 2007). For these the label must state the 

difference and the presence of ingredients from GMOs. For example, in an ingredients list 

there may be soybeans (high oleic, genetically modified) (Takahashi 2009). Food that has 

been genetically modified but has the same nutritional information and composition as its 

conventional counterpart falls into the second category (Takahashi 2009). The foods in the 

second category are broken down into smaller groups depending on how they were handled 

and processed (Takahashi 2009). The first group is of agricultural products and processed 

foods in which recombinant DNA is still present after processing (Takahashi 2009). GM 

agricultural products under the identity preserved handling, or processed foods made from 

such must be labeled in accordance with their handling methods (Takahashi 2009). Identity 

preserved handling is a method of management that requires GM products and non-GM 

products to not be mixed at any stage of production, distribution and processing from 

agricultural operations to food manufacturers (Takahashi 2009). It must be verified by 

proper documentation that this management style has been conducted at each stage of 

production (Takahashi 2009). Therefore, labeling for foods in this category would read as 

such: GMO or GMO separated from non-GMO,etc. 

In the second group there are also agricultural products that have not been kept 

separate based on if they are GM or not, and processed foods made from these agricultural 

products, which also require mandatory labeling, even if they may not be genetically 

modified (Takahashi 2009). The label reads not segregated from GMO, or made from a food 

not separated from GMO as the case may be. Then there are non-GM agricultural products 

that are under the identity preserved handling or processed foods made from such. These do 

not require mandatory labeling, but they are allowed to have voluntary labeling, such as 
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non-GMO or non-GMO segregated from GMO (Takahashi 2009). Processed foods in which 

recombinant DNA or the resulting proteins do not remain present after processing, such as 

soy sauce, are not subject to the labeling requirements (Takahashi 2009). 

To ensure that GM foods are distributed in Japan only after they have been assessed, 

food products are quarantined until analyzed (MacKenzie 2002). Food products are 

analyzed to ensure the appropriateness of their labels as well before marketing, after the 

product itself has been assessed in safety testing (MacKenzie 2002). The Japan Food 

Industry Center's website has a set of guidelines for handling corn and soybeans that are to 

be imported to Japan available on their website, which serves as a way for companies in 

other nations to handle their food items in a way that allows them to be sold in compliance 

with Japanese laws. Japan has a zero tolerance policy for the presence of unapproved GM 

varieties in food products (MacKenzie 2002). To ensure that none of these varieties are 

consumed, both import shipments and processed foods for sale in retail markets are sampled 

and tested (MacKenzie 2002). 

Any detection of an unapproved GM ingredient is a violation of the Food Sanitation 

Law and must be dealt with depending on which level of testing they are detected in. If the 

product is detected at the point of entry it must be re-exported, destroyed or diverted to non-

food use (MacKenzie 2002). If a product is found to be in violation at the retail level, the 

manufacturer will have to order an immediate recall of the contaminated product. The 

MAFF and MHLW both randomly test samples of the foods that fall into the labeling 

program for GM goods. If they find that the amount of GM ingredients exceed 5% for a 

food labeled non-GM the manufacturer is required to change their label to read Genetically 

Modified Ingredients (USDA 2007). In the past, MHLW has found unapproved varieties in 

food import shipments, such as one type of potato, an unapproved papaya on two occasions, 
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and an unapproved type of corn, which was StarLink (USDA 2007). 

Japan's labeling and regulation system is similar to that of the United States in the 

way that it is also overseen by more than one agency, and the agencies in charge of the 

regulation are also in charge of other matters pertaining to food and public health (Carter 

2006). It is also similar because the environmental and health impacts are evaluated 

separately. The policy is similar to the EU's policy in the way that there is documentation 

required at each stage of processing, but different because this is only necessary for foods 

that want to claim to be kept segregated and not all GM products (Carter 2006). Japan's 

policy is different than both other groups in the way that there are several tiers of products 

which are separated not only by their similarities to their conventional counterparts 

compositionally, but also by their handling during processing and the level of their GM 

content (Carter 2006). 

In 2003 as a result of the ratification of the Cartagena Protocol on Biosafety of the 

Convention of Biological Diversity, Japan developed a legal basis framework on the 

potential effects of genetically modified plants on biodiversity (Tanaka 2006). The protocol 

was of an international convention, and therefore is not binding in itself, but all signatories 

are required to develop a regulatory framework using their domestic laws to uphold the 

protocol rules, and ensure they are implemented within their nations (Tanaka 2006). Japan 

created the Law Concerning Securing of Biological Diversity by the Regulation of the Use 

of Genetically Modified Organisms, known as the Cartagena Law in 2004 as a result 

(Tanaka, 2006).  Under the Cartagena Law, plants are put into two classes (Redick 2007). 

Class 1 plants are used outdoors, while class 2 plants are grown indoors with measures in 

place to prevent them from spreading (Redick 2007). So far, there have been no examples of 

class 2 plants developed (Tanaka 2006). Class 1 plants are further broken down into those 
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for general cultivation, and those for segregated cultivation for limited growing periods 

(Tanaka 2006).

The nation's participation in an international convention and the fact that it was one 

of the signatories upholding the protocol decided upon there is something that distinguishes 

Japan's approach to GMOs from that of the United States (Redick 2007). Though the 

protocol is technically non-binding, it is a voluntary measure that was taken by Japanese 

lawmakers which may have huge future implications if it is successful in preserving 

biodiversity that could be threatened by widespread cross pollination or takeover of GM 

plants (Redick 2007).  A voluntary regulatory approach such as this may be seen as an 

unnecessarily costly and alarmist approach by some, or good preventative practice by 

others. The Cartagena Law was put into place in 2004, which spurred development in the 

other areas of regulation of GMOs in Japan, besides their impact on biodiversity (Redick 

2007). An international framework such as this can be a good starting point for nations 

which need further direction to start reforming their own domestic policies, or implementing 

their own laws to ensure the safe handling of GMOs and the like. 

The approach to labeling that Japan has taken is interesting because it does give the 

consumer more information about how the food was made and processed, and therefore may 

cause less fear and confusion than an overarching label (Shama 2007). This method seems 

like it may be unwieldy and more costly for companies and the government alike to adhere 

to, and may cause confusion. The labels tend to avoid language that indicates any product 

being superior, which is a common theme across nations that choose to require labeling for 

GM products (Shama 2007). Japan has an updated list of GM foods that  are approved for 

consumption and marketing available on the MHLF website, and the applications and 

approvals are published in the news so that consumers are kept up to date on the allowances 
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being made for GM goods that will enter their food supply (Shama 2007). This is an 

important step in transparency and allows people to understand the role of GM goods in 

society and know what their potential effects are so that the decision to consume or avoid 

GM foods can be made based on facts and theories, rather than fear, ideally. 

Japan's Agricultural Sector 

Within Japan, there had been no GMOs cultivated for commercial use as of 2008, 

and several local area governments have set strict regulations regarding commercial 

cultivation if it was to occur (Kadowaki 2008). Commercial cultivation was set to start in 

2009, as Japan has developed blue carnations and blue roses through genetic engineering 

which were scheduled to hit the market (Kadowaki 2008). These ornamental plants are 

subject to different regulations than food crops and feed products, but are still regulated 

(Kadowaki 2008).  In the future the nation is looking to explore possible solutions through 

biotechnology, such as producing crops tolerant to adverse conditions by 2015, crops 

resistant to multiple diseases or that have higher yield by 2015, crops with enhancement of 

their functional ingredient by 2015, and GM crops for bio-remediation sometime after 2016 

(Kadowaki 2008). Since Japan has done little in the way of producing their own GM 

varieties, there are not many regulations specific to the export of GMO products, besides 

whatever laws are in place in the nations that the products may be exported to (Kadowaki 

2008). This area of regulation may be developed further in the future as needed, but most 

likely would follow the same strategy as the sale of imported GM goods within Japan and 

require documentation by each point of processing, as well as segregation from non-GM 

goods (Redick 2007). 

The situation in Japan is markedly different than in the US or EU, since the amount 
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of food imported for consumption by the people there makes up 60% of the available food. 

This causes a different type of risk analysis and economic factors to take into account. For 

one thing, Japan has less control over whether or not GM foods will be the predominant 

types of food available than do nations that produce most of their own food. The United 

States is one of the top three producers of soybeans worldwide, and 80% of the soybeans 

grown in the US are genetically modified (Nishizawa 2006). Japan imports 75% of its 

soybeans from the United States, and 80% of its flaxseed from Canada, where 70% of that 

crop is genetically modified (Nishizawa 2006). Food processors who use raw ingredients to 

make their products are unable to separate GM and conventional materials when they are 

imported from Canada or the United States, so the amount of foods which may contain the 

GM soybean or other crops may be quite vast. 

Since each GM strain that is to be sold in Japan needs to be approved, problems may 

arise if the United States begins using a strain of soybean or other commodity that is not 

approved for human consumption in the nation, since it likely would be distributed through 

the soybeans for export, and would make them unsuitable.  

Japanese Public Opinions on Genetically Modified Food

In Japan, public opinion has been tested in a number of surveys conducted 

throughout the 1990s which were designed to help get a better understanding of the most 

commonly held attitudes and perceptions held by the public. These surveys were conducted 

in the years of 1991, 1993 and 1997, and in the first survey a group of 551 participants was 

used, 352 people in the 1993 survey, and 297 participants were polled in 1997 (Macer 

2000). In each of these surveys, participants were randomly selected, and asked to complete 

the questionnaire by mail in the first two, and by phone in the 1997 survey which was 
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conducted by random phone number selection (Macer 2000). Starting in November of 1999 

and ending in February of 2000 there was another nationwide random survey to be 

completed by mail, which received 297 peoples' answers (Macer 2000). 

To highlight any differences that may exist in opinions of the public and opinions of 

professionals, in the 1991 and in the 1999-2000 survey there were counterparts to the survey 

which were given to scientists to complete to observe the opinions of the professional 

community surrounding biotechnology (Macer 2000). In the first survey, 555 scientists 

responded, and there were 370 participants in the later survey (Macer 2000). The same 

questions were asked in the survey completed by the public as by the scientists, and the 

disparities and similarities in opinions came to light when comparing the answers given by 

the two groups. The scientists group had a higher percentage of respondents who believed 

that biotechnology would improve the quality of life in the future, with 72% believing this 

to be true, versus 59% of the public polled in 1991 (Macer and Bezar et al. 1997). 

These surveys may be problematic to draw widespread conclusions from due to the 

small sample size and the lack of a truly random sample. The problems are confounded 

further by the fact that most of the surveys were to be submitted by mail, meaning that those 

who responded may have had a higher level of interest in the topic than those who chose not 

to reply, and possibly skewing the data. We will observe the results of the survey in light of 

these methodological issues, however, since it is insightful due to the fact that the same 

questions were asked each year, allowing us to get an idea of the changes in public 

perception over time. The separate scientists group is also of use for those attempting to 

draw conclusions about why the public may believe what they do, since some sources point 

to a lack of knowledge or lack of unbiased knowledge about biotechnology shaping peoples' 

attitudes and beliefs towards it. 
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Of those surveyed, 97% had heard the term biotechnology yet the survey did not ask 

people to define the term, so we cannot know if the respondents knew what the term means, 

or what it may mean to them (Macer and Bezar 1997).  A high level of interest in science 

and technology was observed among the Japanese public, which had increased in later years 

from 30% of people surveyed in 1991, 39% in 1993 and 47% in year 2000 (Macer 1992; 

Macer 1994; Macer 2000). More than half of the 1997 respondents (54%) stated that they 

believe that biotechnology has the potential to improve the quality of life, and this number 

increased in year 2000 to 59%, yet between 1997 and year 2000 there has also been a 

doubling in the amount of people that state that they believe that genetic engineering will 

make life worse, from 12% in 1997 to 24% in year 2000 polling (Macer and Bezar 1997; 

Macer 2000). 

The main concerns that people had when asked what they worried about most 

concerning genetic engineering was fear of the unknown, going against nature, and 

environmental destruction (Macer 2000). Increasing concern over the industrialization of the 

food production system was expressed, as the number of respondents who replied that they 

were worried about the affects of biotechnology on the variety of produce available more 

than doubled, from 14% in 1997 to 32% in 2000 (Macer 2000). A question which was 

originally asked in the Eurobarometer survey of 1996 was asked to the Japanese survey 

respondents in 1997 and again in 2000, which asked participants about six applications for 

biotechnology, and what they thought about the risks, benefits, and acceptability of those 

uses (Gaskell et al. 1997).  The most accepted application based on this question was the 

introduction of human genes into bacteria to produce medicines and vaccines, which won 

the approval of 56% of those polled in 1997 and 45% in 2000, though even with this high 

level of approval, 25% of respondents in 1997 and 33% in 2000 disapproved of this use 
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(Macer 2000). 

Gaging the image of biotechnology and GM food held by the public as well as the 

acceptability and perceived threat of such innovations was a main goal of these questions, 

and allowed the researchers to gain a further understanding of what exactly the problems are 

for society in terms of acceptance of these technologies, and what steps the public wants to 

have taken as far as regulation or controlling of biotechnology and GMOs as well as GM 

foods are concerned. 

To find out what the shared public image of biotechnology looks like, those polled 

were asked the question that comes to mind when you think about modern biotechnology in 

a broad sense, that is, including genetic engineering?The most often mentioned specific 

examples of biotechnology that were brought up were cloning, with 7% in 1997 and 2.5% in 

year 2000 of participants giving this answer, GM crops, which was the example mentioned 

by 9% of respondents in 1997 and 16% in 2000, and GM food, with 5% in 1997 and 17% in 

2000 (Macer 2000).  

What can be seen from this study is that since 1991 there has been an increase of 

people in Japanese society who are proponents of biotechnology and an increase of people 

as well who are actively opposed to biotechnology and its applications. The increased 

awareness of the issues surrounding the use of GM crops and foods has led to a more 

polarized debate, but the increase in awareness has also led to a population who, in 1997 and 

2000, were more supportive of biotechnology than their counterparts in the EU or in New 

Zealand (Gaskell et al. 1997). The issue which most people are concerned about according 

to these surveys is a potential loss of biodiversity due to GM crop cultivation, and the 

population also has stated they feel that there is a greater need for regulation of goods 

produced using biotechnology (Macer 2000).
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The most trusted regulatory bodies in Japan, according to the 1997 and 2000 polls, 

are international regulatory bodies such as the WHO and the UN, with 62% confidence in 

1997 and 69% in 2000 (Macer 2000). Second place went to ethics committees and scientific 

organizations, though a drop in approval for scientific organizations was exhibited between 

1997 and 2000 (Macer 2000). Little confidence was shown for the Diet and other Japanese 

governmental agencies, while the most trusted sources of information were schools and 

universities (Macer 2000).

As stated previously, these studies do not use a large enough sample size to be as 

legitimate as surveys which ask questions of a wider variety of the population, but they will 

be used since they show trends over time. The Japanese population would appear to be more 

familiar with GMOs and biotechnology according to this survey than people elsewhere, so 

this could be a factor which contributes to why there is a higher level of acceptance in the 

nation for these innovations than there is in Europe. Another important factor in the 

perception of GMOs and their uses is the media, which can shape the messages that people 

receive about the safety of such products and their potential risks. Since the higher level of 

awareness exists and there are larger numbers of those for and those against biotechnology 

now in Japan than in years past, it would seem that there is a wider variety of opinions 

published about GMOs and larger amounts of information available via pop culture to the 

people there.

An additional survey was conducted in Japan in 2003, following those which were 

conducted between 1991 and 2000, with slightly different methodological practices. One 

difference was that the survey was given to a person at each household which was randomly 

selected, as in years past the survey was placed with the mail for the household, and no face 

to face contact was made. The reason for the change was a decrease over time of the 
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percentage of surveys given out that were completed, with only 12% in 2000 returned 

(Inaba and Macer 2003). The measure brought the number of surveys completed in 2003 up 

to 20% of those distributed to the general public, who are defined as members of ordinary 

Japanese society, with over 90% not having any connection to the research (Inaba and 

Macer 2003). The survey was designed so that it could be used to compare the historical 

opinions gained from the previous surveys to those at the time of this polling, but some of 

the key questions did have their wording changed in this iteration of the poll (Inaba and 

Macer 2003). 

There was not a significant increase shown since 2000 in the number of people who 

felt that genetic engineering was an extreme concern, and the amount of people who knew 

about biotechnology when asked if they recognized the word was nearly the same as the 

amount of people familiar with the term in 1993 (Inaba and Macer 2003). 60% of 

respondents felt that genetic engineering was worthwhile, which is similar to the findings of 

the 1993 survey which stated that 57% of respondents felt this way (Inaba and Macer 2003). 

The 2003 survey did not show many changes in opinions from those conducted in 

years past, leading the researchers to believe that the attitudes in Japan towards 

biotechnology are mixed, as well as stable, with approval or disapproval depending on the 

specific application (Inaba and Macer 2003). The research also suggests that the Japanese 

population may be a difficult one to reach by survey, and ways to gather the opinions of 

people who do not complete surveys by mail should be utilized in the future to get a larger 

sample size for the study. One change observed when comparing the 2003 data to that from 

surveys in the past is the increased distrust among the population for people in nearly any 

domestic group. Over half of the respondents said they did not trust any government 

agencies, 40% said that they did not trust medical doctors or university professors, which 
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was an increase from 30% in 1993 (Inaba and Macer 2003). The most trusted organization 

in 2003 was the UN, which is in keeping with the results of former surveys stating that 

international governing bodies were the most trustworthy (Inaba and Macer 2003). The lack 

of trust observed echoes the reason for increased concern about biotechnology in the EU 

(Bonny 2003). Television was the most often stated source of information among 

respondents (Inaba and Macer 2003).
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Chapter 5:  Conclusions

The historical context in which GM foods have been framed in the United States is 

inherently different than the role that these products have played so far in the EU and Japan, 

though the US shares some common experiences with both of these nations on the road to 

the policy that now exists. Scientific exploration of biotechnology for various applications is 

being undertaken now as it has been for decades, yet some of the applications are more 

acceptable than others who have stated their opinions in surveys on the subject.

Economically speaking, there would need to be a strong reason to begin a mandatory 

labeling campaign in the United States, as the initial process would be expensive and time 

consuming for people along each step of the production line. The wishes of consumers does 

not seem to be enough to warrant any new regulation pertaining to labeling GM foods in the 

United States, though many consumers do feel that this is necessary, and would like to have 

a choice to buy conventional or GM foods. It is more likely that in the future if a change to 

mandatory labeling is made it will be due to the wills of trading partners or worldwide rules 

governing biotechnology.

The factors that the EU and the US share pertaining to regulation of GM foods 

include both having distributed systems of regulatory bodies which preside over the issue, 

and an approval process that must be undergone by those looking to market their new GM 

food. In the 1980's and before, both places had more similar regulatory protocols based on 

action to be taken when a new GM food posed a threat. Now the EU may be moving back 

towards this type of system from the precautionary stance that now is taken, due to the 

impracticality of maintaining such a large system. Japan shares more common practices 
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with the US, as the regulations pertaining to GM foods there are more reactive than those of 

the EU.

Differences in the amount of land used for agricultural purposes between Japan and 

the US make it so stakes may be higher in the US for farmers and agricultural companies 

who fear a GM food labeling policy may interfere with their business, since there is much 

more farming conducted in the US than Japan. This point may be overshadowed by the fact 

that the US exports food to nations who may move away from the consumption of GM 

foods in the future, leaving a smaller market to sell such items. At this point it may become 

more likely that the US would adopt a comprehensive labeling plan in order to comply with 

import laws in nations that purchase food from the US, since it may become more profitable 

to make the changes than to lose the importing nations as customers. 

Global food trade plays a strong role in the potential future policies in the US, since 

more pressure to label and limit the scope of GM foods is placed on the US policymakers 

and agricultural businesses than comes from domestic sources. From the public opinion 

surveys observed it is apparent that consumers in the United States do not accept GM foods 

without question in all cases, but they also remain insufficiently informed in many cases 

about what products they may purchase and eat that are produced using GMOs. Since there 

is a higher level of consumer misinformation, and less widespread knowledge about GM 

foods in general in the United States it would seem that consumers would be less adamant 

about requiring labels for the goods than consumers in the EU or Japan. 

Lack of information is not a statement that consumers have no concerns over the 

state of the agricultural system and the products available for their purchase. Fear of the 

unknown plays a part in consumer distrust of GM foods in some cases in the US, as peoples' 

perceptions in many cases have been shaped by an instance that they have heard of in the 
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past, such as that of Starlink corn, which does not lend a favorable image to the face of GM 

foods. In each area examined, there was this phenomenon. Consumers grew less trusting of 

biotechnology, and more prone to avoid products which had been genetically modified after 

some food safety scare had occurred, such as mad cow disease in the EU, or the discovery 

of beef imported to Japan which had been genetically altered, but was labeled as being free 

of materials from GMOs.

Differences in consumer attitudes do seem to shape policy, or at least there is a 

correlation between the numbers of consumers who were surveyed who stated that they 

believe that GM foods should be denoted from conventional products by a label, and the 

nations which did have this policy in place. Consumers in each area seem to be less trusting 

of regulatory bodies which govern the handling GM food than they were in past years, and 

also the studies show consumers to be less optimistic as to the possible advantages that will 

be brought about in the future because of genetic modification. 

Interestingly enough, Japanese consumers did seem to trust international regulatory 

frameworks, according to the surveys over the years, and Japan has now adopted the 

Cartagena Protocol. This possibly is a coincidence, but it also may be because consumers 

did believe that this was the answer for their nation to use to best manage the importing, 

labeling and handling of GM foods, and the policymakers there took this opinion into 

account. Japan may also have less risk economically associated with limiting the types of 

GM foods allowed to be grown or imported, and requiring labeling of the goods, since they 

are not a heavily agricultural nation, as before stated. If there were dire effects of growing 

GMOs commercially, or if one strain did become an issue, Japanese farmers would be less 

affected since most of their agricultural system does not rely on GMOs, and each strain must 

be approved for cultivation before it is sown.
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Recommendations for the course of action to be taken in the United States depend on 

a few factors, which may not become evident until the future. There is a level of consumer 

discontent associated with the current state of affairs and the lack of labels for GM foods, 

but this discontent alone is not a strong enough reason to spur policymakers to create a 

comprehensive labeling plan and to renovate the food production system. Since this would 

be an exceedingly costly undertaking, and consumers have stated that they probably would 

not pay more for GM foods unless they were somehow better than their conventional 

counterparts, it may be foolish to make these changes without further motivation. 

However, if the rest of the world continues to require more restrictions and labeling 

of GM foods than the US requires, and the US wishes to export food to these nations, a 

system-wide overhaul of the food production in the US would become necessary anyway, 

since at present it would not be possible to ensure the separation of conventional and GM 

foods from farm to table. If a tracking system and a labeling policy with standards closer to 

those of the EU, for example, was to become necessary in order for the US to do business 

worldwide, it would seem like the more cost effective and convenient choice for the US to 

adopt a labeling policy for GM foods. 

If such a policy was to be created in the US, it would do best to be one that focuses 

on positive wording, stating that a product was produced using biotechnology, since public 

opinion dictates that this is a more acceptable and marketable way to address GM food than 

using the words “genetically altered”. Consumer attitudes and their buying decisions may be 

shaped by simple wording changes and location of labels on the item itself, so these things 

must be considered. 

Ideally, it is the goal to strike a balance in the regulation of GM foods, so that the 

process is not overly cumbersome and time consuming due to extensive tests that must be 
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undergone, examining and then further examining. However, some testing is necessary to 

gain better understanding of the behavior of the GMO being studied. It is interesting that the 

EU may be moving back towards the direction of the US in terms of the amount of safety 

testing that must be undergone and the extensiveness of assurance that an item will not 

cause harm to the consumer that must be discovered before approval of the product. This 

may mean that the system became too unwieldy for practical use, or that it does not 

accomplish as much as formerly thought, since no matter how many tests are done, there is 

still potential risk factors that cannot be calculated. 

 It seems likely that in the future there will be changes in the US that will lead the 

nation towards mandatory labeling, but these changes will likely come from international 

forces' influence on US policy rather than consumer influence. Change in consumer 

sentiment in the US or also in the EU and Japan may come from increased knowledge on 

the topic of GM foods, and exposure to the topic from various viewpoints. In the US there 

has not been much data in the realm of pop culture about GM foods besides the scare stories 

presented by NGOs and others opposed to any use of biotechnology. In the EU this has been 

the case since the 1980's, and has caused more discontent with the concept of GM crops and 

food. In Japan, much of the press has also been negative. More varied sources of 

information which are positive, negative, and most importantly, truthful, will help consumer 

opinion shift if the information is forthcoming.

The time may be soon in the United States when GM items may be labeled when 

sold in this nation, as some states such as Connecticut are drafting possible legislation at this 

time that would require foods to be labeled as “Genetically Engineered”, “Partially 

Produced With Genetic Engineering”, or “May Be Partially Produced With Genetic 

Engineering” as appropriate for the item (CT HB 5117). Two supporters of the bill, 
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Representative T.R. Rowe (R-123) and Representative Tony Hwang (R-134) stress that this 

bill does not intend to portray GM foods as good or bad, since the purpose of the bill is to 

properly inform consumers. As Rep. Rowe stated, “Consumers may or may not wish to 

purchase foods that they know to be genetically modified, but they need the information 

made available to them to make those informed choices. This bill would require labels 

provide that information to consumers. I am not one to favor excessive state regulation, but 

the fact of the matter is that there is no oversight of GMO foods. With so many unanswered 

questions about their safety, the state needs to step in and at least ensure GMO foods are 

labeled as such.” (Rowe 2012). 

 Connecticut HB 5117 from the February 2012 session would make such labeling 

required by July 2014 if passed, and the bill also makes provisions requiring the Department 

of Agriculture to adopt regulations which would describe the best manner of handling 

GMOs in agriculture that farmers would need to adhere to to minimize the affect and spread 

of the plants to nearby lands and to limit the use of herbicide that may be used to kill 

herbicide-tolerant weeds (CT HB 5117 2012). A list of commodities that are known to be 

commonly genetically engineered would also be required and must be kept up to date and 

available on the internet for consumers to make use of (CT HB 5117 2012). The list would 

be the responsibility of the Commissioner of Consumer Protection (CT HB 5117 2012).

The legislation has bipartisan support in Connecticut, and has already been passed by 

the CT Environment Committee in a 23 – 6 vote (CT HB 5117 Vote Tally Sheet 2012). 

Additional states have drafted similar legislation that is on the table for 2012 such as 

Illinois, Alaska, California, North Carolina, Iowa, Maryland, New York, Oregon, 

Washington, Rhode Island, West Virginia, Vermont, Tennessee, Hawaii, Connecticut, 

Massachusetts, Missouri, New Jersey, Michigan, and New Hampshire according to the Truth 
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In Labeling Coalition (Roseboro 2012). 

The introduction of such bills and their support in many cases may show that public 

opinion is having an effect on policy making, since petitions by voters in their respective 

states have been circulated to get the issue on the table in places such as California. 

Corporate interests may still play a role in the decision making, as states Vermont 

Representative Kate Webb, “Based on the overwhelmingly positive response I have received 

to the bill I think that Vermonters want to see it passed this session. I do expect that we will 

see some significant pressure from large biotech food producers as we continue in the 

process.” (Roseboro 2012).

Economic and consumer interests both play their respective roles in the process, but 

there is no reason why labeling of GM food products needs to be economically detrimental. 

It may prove beneficial in the long run to help in the sale and exportation of food products 

worldwide. Consumers also may be more willing to buy and eat GM foods if they are 

labeled and seem to be a part of everyday life, not something that needs to be hidden or 

undisclosed. The regulations which govern how GM crops must be grown to best minimize 

their affect on other lands is also helpful to organic farmers and conventional farmers who 

do not use GM materials, since they would be better able to keep the unwanted plants off of 

their land and fill a niche market for non-GM food items. 

In any direction the US may turn in the future, if there is a labeling policy adopted it 

will need to come with an overhaul of the food handling system to keep items separate in 

shipping and production, which is perhaps the most daunting task of all in the process. 

Policy makers may find it advantageous at some point in the future to make these changes, 

but it is more likely for this to be the case if more second and third generation GM foods are 

produced and approved. Consumers seem to value such foods with added nutritional 

95



benefits or other benefits, and these items could help pave the way for more widespread 

acceptance of GM foods if they are marketed in a positive light. Hiding the fact that food is 

produced using biotechnology will continue to keep people scared, and may cause them to 

choose to avoid GM foods if possible. The marketing of items that are more nutritious, cure 

diseases, and the like could be the key to changing the attitudes of the public in this country 

and to making room for other first generation GM foods as well in the realm of acceptance 

in the community, while allowing corporations who sell GM food and seeds to still do 

business in the United States so that all stakeholders' interests are accounted for.
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