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Uses of biotechnology in agriculture are widespread in the United States, in 

particular in production of corn, soy and milk. These foods are used in many processed 
foods, thus use of biotechnology-derived ingredients is widespread in the U.S. food 
supply (1,2). National surveys indicate American consumers have been generally 
supportive of food biotechnology (3,4,5). In surveys conducted between 1997 and 2001, 
50-60% of consumers stated that they were likely to purchase vegetables that had been 
modified by biotechnology to taste better or fresher and more than 70% stated they were 
likely to purchase vegetables modified to be protected from insect damage (5).  

Although American consumers have expressed general acceptance of food 
biotechnology, there is also a lack of knowledge about the topic. For example, 41% of 
1,002 participants in a 1999 survey felt they did not have enough information to form an 
opinion about using biotechnology in seeds or plants (4). Only 36% of 1000 respondents 
surveyed in 2001 were aware that foods produced through biotechnology are currently 
sold in the supermarket (5). There was massive media coverage of a recall of products 
made with StarLink corn in 2000. However in a January 2001 survey, 53% of 
respondents said that had read "nothing at all" about the recall of StarLink corn products 
(5).   

Consumers in many other countries appear to be more skeptical than American 
consumers regarding whether food biotechnology is safe and/or beneficial.  In Europe, 
acceptance has declined for both food and medical applications of biotechnology. 
Surveys of Japanese consumers have yielded conflicting results. Hoban reported that 
Japanese consumers are accepting or neutral on biotechnology (6). However, a 1999 
survey by the Japanese Agriculture, Forestry and Fishery Finance Corporation indicates 
that Japanese people are quite concerned about food biotechnology, with only 12% of 
respondents stating that they had no negative feelings about food biotechnology (7). 

Two of my graduate students, Masami Toyama and Jason Heffernan conducted 
surveys of Japanese and Washington consumers to assess their knowledge and attitudes 
regarding food biotechnology.  Two similar questionnaires were developed - one in 
English and the other in Japanese. The English language questionnaire was mailed in 
March 2000 to 500 Washington state residents whose names were randomly selected 
from a statewide database of names listed in white page telephone directories.  The 
Japanese language questionnaire was mailed in June 2000 to 500 residents of Kumamoto, 
Japan whose names were also selected from telephone directories.  The response rate for 
deliverable surveys was 53% (n=241) for the Washington survey and 64% (n=309) for 
the Japanese survey.  

The Washington respondents were most likely to agree that citizens have too little 
say in whether biotechnology is used in the food supply, and that the government should 
pay more attention to what people think about biotechnology (8). Less than 20% of 
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respondents agreed with the statement that biotechnology should not be used because of 
potential risks to the environment. Females were more likely than males to be concerned 
or unsure about potential environmental risks from biotechnology applications (p<0.01). 

The American respondents were asked two questions about their potential 
purchase of genetically modified corn. When the question focused on reduction of 
pesticide use, half of the group found the application acceptable. However, almost all also 
felt it was important to consider risks to non-target species.   

Almost half of the Washington respondents were supportive of agricultural uses 
of biotechnology, with 18% expressing opposition. Although the percentage opposed to 
biotechnology is not a majority, this level of opposition to biotechnology applications 
should not be viewed as irrelevant since a relatively small group of vocal opponents can 
be quite effective at soliciting change.  For example in March 2001, Starbucks Coffee 
Company shops were picketed by activists, who demanded that Starbucks stop using 
genetically modified foods. The Starbucks president quickly responded with an 
announcement that the company had begun efforts to use milk free of genetically 
modified bovine growth hormone and said, "If I've got 10% of my customer base that's 
concerned about this issue, I'm concerned." (9) 

The majority of Washington respondents either felt that food biotechnology 
regulations were "too lax" or else they did not have an opinion. In January 2001, in 
response to input from consumers, manufacturers, and others, the Food and Drug 
Administration proposed mandatory rules that would tighten the scrutiny of 
biotechnology foods (10). 

Only 37% of the Washington respondents were aware of the widespread presence 
of biotechnology products in the American food supply.  Many also were uncertain 
regarding food biotechnology.  For each statement about risks and benefits, a substantial 
minority (usually more than 20%) of the respondents chose the "not sure" response.  

The results from the Japanese survey had both similarities and differences from 
the Washington survey (11).  When Japanese respondents were asked about their attitude 
toward the use of biotechnology in food, only 6% answered that they felt very positive 
about it, 11% felt somewhat positive, and 58% felt somewhat negative, or very negative 
about the biotechnology in food. Female respondents had more negative feelings than 
males (P<0.01).  

Japanese consumers were asked, “As far as you know are there any foods 
produced through biotechnology in the grocery store now?” Although many Japanese 
processed foods contain genetically modified ingredients, only 34% of the respondents 
answered yes, and 25% and 39% answered no or don’t know.  

The Japanese respondents were asked to read a series of attitude statements about 
food biotechnology and indicate how strongly they agreed or disagreed with each 
statement. They were most likely to agree that government should fund more 
biotechnology research because of the potential benefits, and that government should pay 
more attention to what people think about biotechnology.  Forty percent agreed that 
citizens have too little say in decisions about whether or not biotechnology should be 
used.  Some negative personal opinions about biotechnology were notable.  Only one-
third of the Japanese respondents agreed with the statement that biotechnology would 
personally benefit consumers in the next five years.  Also, 76% agreed with the 
statement, “Biotechnology should not be used because of potential risks to the 
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environment.”  Most of the respondents (73%) agreed with the statement, “Only the 
companies who make products will benefit from biotechnology.”  These results indicate 
that the Japanese respondents’ had somewhat contradictory attitudes.  It appears that they 
were interested in biotechnology, but cautious about the use of the technology for foods. 

Genetically modified foods in the Japanese food supply are likely to be imported.  
Japanese consumers were asked, “How do you feel about Japan’s dependence on 
imported foods?” More than half (58%) felt negative about Japan’s dependence on 
imported foods, 16% were neutral and only 20% felt positive about imported foods. The 
respondents were asked to respond to a series of statements about their behaviors 
regarding purchase of imported foods with response categories of agree/disagree. 
Seventeen percent of respondents reported that they try to avoid imported foods because 
of the presence of genetically modified foods. Trade issues likely also are reflected in 
European opposition to genetically modified foods (12) 

Respondents were asked to indicate their feeling about food safety regulations in 
Japan.  Most respondents felt that the current food safety regulations were inadequate.  
More than 75% of respondents chose the “too lax” response regarding adequacy of 
regulation about dioxin contamination, bacterial and viral contamination on food, 
pesticide residues on food, color additives and preservatives, and genetically modified 
foods. 

Koseisho (The Ministry of Health and Welfare) is a Japanese governmental 
agency that regulates health-related issues.  Koseisho is also responsible for providing 
health-related information including food safety information to Japanese consumers.  The 
respondents were asked if they thought Japanese government agencies, such as Koseisho, 
provided adequate information about food safety.  Only 7% answered that they thought 
Koseisho usually provided adequate information. 

In comparing the results of the two surveys, Washington consumers who 
responded to the survey tended to either hold positive opinions or be unsure of their 
opinion regarding food biotechnology. Japanese consumers were more likely to hold 
negative opinions about food biotechnology and few chose the 'don't know' response. 
One notable difference between the survey of Washington consumers and previous 
surveys conducted with American consumers is that the percentage who chose the "don't 
know" response related to food biotechnology questions was high - about twice that 
expressed by consumers in a national survey on food biotechnology conducted in 1992 
(13).   

 
Some Closing Thoughts 

Consumers in many different countries appear to be uneasy about agricultural 
biotechnology applications.  However, most of them are not making the effort to develop 
an understanding of the complex issues involved in making good policy decisions about 
genetically modified foods. 

Although consumers appear to be beginning to have doubts about the widespread 
adoption of genetically modified crops, public opinion about food biotechnology has not 
yet coalesced because the adoption of the technology has moved faster than the public's 
ability to fully understand the process and its implications (14). The FDA reported that 
most participants in consumer focus groups held in March 2000 expressed great surprise 
that food biotechnology has become so pervasive in the U.S. food supply. The typical 
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participant reaction was outrage that such a change could happen without them knowing 
about it (15). Nelson and colleagues warned that it is risky to let technology get too far 
ahead of consumer acceptance (16).  

The opponents of genetically modified foods have organized on an international 
basis and are very effectively using media and Internet to promote their point of view. A 
strategy that has been rather effective is picketing businesses to urge them to only 
purchase foods that have not been genetically modified.  Some urge purchase of organic 
foods as a way to avoid GM foods (9). 

I think that most agricultural researchers who work with genetically modified 
food products have been extremely surprised at the mobilization of opponents to this 
technology.  There has also been inadequate consideration of the global nature of the 
food supply and that consumer opinions in Japan and Europe are extremely important to 
the people who market food products. 

Food manufacturers are well aware of the global distribution of their products and 
are nervously watching American and international consumer reactions to food 
biotechnology. If consumers in other developed countries continue to reject GM foods, 
American food processors may lose these markets because it is almost impossible to 
obtain GM-free soy, corn, or dairy ingredients from domestic sources. 

 
Biotechnology Education 

In thinking about how to conduct education regarding food biotechnology, it may 
be useful to look at food irradiation because there are some similar aspects related to 
consumer opinion and perhaps we can learn from mistakes made by those who promoted 
food irradiation 40-50 years ago.  For several decades, the proponents of food irradiation 
made many sweeping claims such as that irradiation of food would end world hunger. 

When irradiation was first introduced, consumer benefits were not the primary 
focus since the technology was promoted as a way to extend shelf life of foods.  Since 
American consumers have an abundant food supply, the extended shelf life was never 
perceived as a valid use.  The early irradiation process used radioactive compounds and 
most of the opposition was related to an anti-nuclear viewpoint. 

In the 1990’s, food irradiators that use electron beams rather than a radioactive 
compound were developed. Consumers also greatly increased their awareness of the 
serious nature of foodborne illness.  Since irradiation is an effective way to kill 
pathogens, it would seem that irradiation would easily gain consumer acceptance and the 
technology would now be widely used on food.  However, the supply of irradiated foods 
is still very limited and most consumers have not yet had to make a choice of whether 
they will purchase these foods.  Food processors are nervous about negative publicity by 
those opposed to irradiation and wait for other manufacturers to be the first to openly sell 
irradiated foods  

Research studies indicate that consumer education about the positive aspects of 
irradiated food is effective at encouraging consumers to try these foods. However, 
reminiscent of the situation with food biotechnology, most consumers are not very 
interested in learning more about food irradiation and the safety of irradiated foods. 

 
Another similarity between irradiation and food biotechnology is that consumers 

who seek information may find it difficult to obtain materials that present a balanced 
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viewpoint. Many consumer-oriented materials on food biotechnology tend to emphasize 
risks, with limited coverage of benefits (17,18, 19). In contrast, materials written for 
scientific audiences tend to focus on both the benefits and risks of food biotechnology 
(20,21).   

There is a need for well-written consumer-friendly materials that present a 
balanced point of view about food biotechnology.  Recognizing the need for consumer 
outreach, CAST (the Council for Agriculture Science and Technology) developed the 
CAST Biotechnology Communicators program.  The 50 scientists selected as 
Biotechnology Communicators represent most of the major disciplines in agriculture 
biotechnology and have been trained regarding how to reach out to the public and the 
media on biotechnology issues. 

 
 
What role is appropriate for public policy educators in the debate about food 

biotechnology?  There is currently much pressure to change the U. S. policies regarding 
the approval of agriculture biotechnology applications, and the labeling of food produced 
with biotechnology ingredients.  Food biotechnology encompasses a wide variety of 
disciplines, including food safety, environmental protection, patenting of genetic 
materials, and corporate control of agriculture.  How can you help consumers and policy-
makers learn enough about the issues so that the policies they promote are the best 
available? 
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