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Abstract:  
Biotechnology offers a variety of potential environmental, social and economic benefits but, in recent years, it is the 
center of extreme public and political debate. There are many benefits from biotechnology and this new science can 
be applied in many fields. Many supporters of biotechnology are concerned that the potential risks of it magnified by 
the media and it’s opponents may overshadow the benefits of this new technology. In modern societies, acceptance of 
new technologies is highly related to the public perceptions. Therefore, public perceptions of biotechnology have 
received extensive consideration in recent years in most countries and several surveys have been done in this regard. 
Overall the people’s knowledge levels, awareness of benefits, confidence and trust have an important effect on 
acceptance of biotechnology, while, more media coverage and activist opposition have negative effect on it. 
Therefore we decided to investigate what the public knew about biotechnology. A questionnaire was designed to 
evaluate their knowledge and perceptions about biotechnology. It starts with a brief statement about the nature of 
biotechnology to give elementary information to the participants follows by 15 multiple-choice questions. In total 600 
participants contributed to our survey. A comparison of attitudes of ordinary people with the academic graduates or 
students was done which shows how the different educational and cultural backgrounds influence public perceptions. 
The results of our survey showed that people’s knowledge about biotechnology is relatively low but they want to 
learn more about it. Biotechnology in Iran is at a critical point in terms of public acceptance. Actions and statements 
by industry, government, and scientists will have a major influence on this issue. There must be a major obligation to 
provide relevant education and information to people. We cannot employ the same approaches used by the other 
countries as; different parts of the world clearly require different approaches. The existing benefits of biotechnology 
such as the hope that biotechnology brings for feeding the world, protecting the environment and fighting disease 
must be shown to people and finally it is also very important that people trust the source of their information. 
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Introduction: 
One of the strongest performance fields of biotechnology is found in agriculture where the 
transgenic foods are produced. These genetically modified (GM) products are making many 
discussions among scientists. Based on the scientific reports, biotechnology techniques can 
solve a potential problem with the food supply by producing new plants, which are resistant to 
dry or excessive wet weather or can reduce the need for pesticides and herbicides. But what is 
the opinion of ordinary people about these types of changes? The awareness of biotechnology 
was very low a decade ago in most countries. For example, surveys indicated that only about 
one-third of consumers in the USA have heard or read much about biotechnology. Similar 
results obtained from Japan, France and the United Kingdom in 1995 (Hoban, 1997). During 
recent years, increased media coverage lead to a rise in public awareness but not public 
knowledge. Media coverage is the main source of people’s information on biotechnology and 
has significant influence on consumer attitudes. In America and Australia GM foods are 
adopted in their agriculture politics while in almost all the European countries public attitudes 
toward biotechnology have been regarded as negative (Pardo et al, 2002).  
The other important contributor of misinformation on biotechnology is the low knowledge 
about it in most countries. Different studies showed that Canada, the Netherlands, Sweden, and 
the USA are the countries with the highest levels of knowledge while Austria, Greece, Ireland, 
Portugal, and Spain are the countries with the least knowledge (Wagner et al, 2002). 
In Iran this subject is not on high discussion. There are some groups that are against GM foods, 
pleading that these foods are dangerous to environment. On the other hand the other groups are 
in favor of GM foods which say that there is not any evidence of damage to health and 
environment. In fact, many new technologies are like this. The risks of using these technologies 
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against their benefits must be weighted either by society as a whole or by the scientific 
community. There are worldwide discussions on how to control GM foods and on the potential 
of biotechnology to improve global food security (McCullum et al, 2003).  
Many surveys have been conducted in industrialized countries to investigate the public 
perceptions regarding the risks and benefits of biotechnology, while in developing countries 
hardly any studies have been done so far. The present study intends to contribute to a better 
understanding of public attitudes toward biotechnology and GM foods in Iran. For this purpose, 
300 university’s students as a sample of educated community in Iran and 300 people with no 
university’s education as a sample of ordinary people (known in this paper as nonstudents) were 
asked to complete a specially designed questionnaire on the risks and benefits of biotechnology 
and GM foods. A comparison of attitudes of ordinary people with the students, were done to 
show how the different educational, cultural and ecological backgrounds influence public 
perceptions. 
 
Materials and methods: 
In total 300 students (166 female and 134 male) and 300 non-students (154 female and 146 
male) contributed to this survey. The students were randomly chosen from Shahid Sadughi 
Medical University, Yazd University and Yazd Azad University and the non-students were 
chosen in a variety of locations like shops, factories, banks and shopping centers by simple 
random method. The students were originally from different parts of country coming to Yazd 
for continuing their higher education. The median age of the students was 20 years (range 17- 
27 years) and of non-students was 36 years (range 21-54 years). 
A questionnaire was designed to evaluate their knowledge and perceptions about biotechnology 
and GM foods. The questionnaire starts with a brief statement about the nature of biotechnology 
to give elementary information to the participants follows by 15 multiple choice questions. 
Recently, scientists have made GM rice in Iran. The first part of the questionnaire was 
questioning their opinion about this rice. The second part was about the most important benefit 
and risk of biotechnology in agriculture. Followed by their overall idea about GM foods? In the 
next part their possible concerns about biotechnology were asked and finally their knowledge 
was assessed. The data were compared by ANOVA using SPSS ver 11.0 for windows. The level 
of p-value <0.05 was considered as significant. 
 
Results: 
Regarding the GM rice, our survey showed that only 13% of the participants would like to eat 
this new rice, while 60.5% do not like to eat it and 26.5% are not sure. In addition, 95% believe 
that the rice should be clearly labeled as GM, and if so, 58.1% agree with the production of this 
new rice. Ninety seven percent of the participants did not know if this rice is in market or not 
and in response to their reaction if they realize that this new rice is in the market and they 
unintentionally used it, 25.9% said they would be extremely angry, 53.9% would be angry, 
15.2% have small concern and only 5.2% said it has no importance. The present survey showed 
that the public’s concern toward biotechnology is different by the type of changes made; genetic 
modification on plants is more acceptable than this modification on animal or human. There was 
less concern for the application involved agriculture or for producing new medicines than there 
was for meat production. The data showed that only 12.2% of participants, considering the 
benefits of biotechnology, are ready to accept unintentional risks of it, while the majority of 
them (78.3%) are not ready to accept these risks and 9.5% are not sure about this. In total, 
95.2% of the participants demand more information related to GM food or biotechnology. 
Furthermore, 39.8% of them said that they would eat GM foods if they were nutritious but only 
19.8% would eat them if the only advantage was that the food is cheap. The percentage of non-
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students who would eat the cheaper GM foods was significantly higher than students (24.7% vs. 
14.5%). Similarly, this rate was significantly higher in men than women (30% vs. 10.3%). The 
results indicated that 79% of students and only 18% of non-students have read or heard 
something about GM foods before participating in our survey. Overall 60% of students have 
negative view about GM foods while this rate was 87.3% in non-students. When the participants 
were asked about the supposed benefits of biotechnology, 27% believed it is the foods with 
better quality, 18.5% chose profits for farmers, 16.5% higher production of agricultural products 
and 14.5% said that using less pesticide is the supposed benefit. Twenty two percent believed 
that biotechnology can bring all of these benefits, while 16% said it has no benefit at all. The 
differences were detected between students and non-students in regards to their believes that 
biotechnology can bring all of these benefits, where 36% of students but only 8% of non-
students had this belief. On the other hand, 28% of non-students think that biotechnology has no 
advantages at all while this rate was only 4% among students. When the participants were asked 
about the supposed risks of biotechnology, 37% believed it is the unknown impacts of 
experiments using in biotechnology, 32% chose ethical problems, 22% risks of food and 
allergies, 14% producing viruses with new mutations, 11% environmental risks and 8% said that 
this will make the quality of food worse. Twenty eight percent believed that biotechnology can 
bring all of these risks, while only 2% said it has no risks at all. 
The present survey has also showed that 69% of the students and 41% of non-students have 
trust in information regarding GM organisms published by ministry of health and educational 
sciences. There was a gender gap in feelings toward genetic engineering in our study. It was 
found that men were more likely than females to believe that the benefits outweighed the risks. 
In general, 19.3% of male agreed that the benefits outweighed the risks compared with only 
10.6% of females. Overall 40.7% of men had a positive view about GM foods compared with 
30.3% of females. 
 
Discussion: 
As science continuously achieves pioneering and surprising breakthroughs, new medical, 
political, ethical and religious debates arise over the production and consumption of GM foods. 
Many supporters of biotechnology are concerned that the potential risks of it magnified by the 
media and its opponents may overshadow the benefits of this new technology. In fact, there are 
many benefits from biotechnology and it can be applied in many fields.  
We learned that GM rice would be entering the market in Iran soon. We felt much uninformed 
that this was going to happen. Therefore we decided to investigate what the public knew about 
biotechnology and GM, but because we assumed that the public knowledge about biotechnology 
must be very low, therefore we decided to do our research among universities’ students as well, 
as they can represent the educated group of people. 
The present survey showed that 79% of students and only 18% of non-students have read or 
heard something about GM foods before participating in the survey.  
Trust in information sources, and regulators are likely to play a major part in the determination 
of people reactions to GM products (Frewer et al, 1995). Differences between reactions to 
biotechnology in Europe and USA seem to be a result of different trust, rather than differences 
in knowledge or education (Priest et al, 2003). The present survey showed that our people have 
more trust on the articles published by the ministry of health and educational sciences. 
Regarding gender differences, females in our study demonstrated less acceptance than did 
males. This was similar to results of the other studies (Siegrist, 2000). 
One of the fundamental concerns about GM food is the view that GM is unnatural (Verhoog, 
2003). Only 12% of the students in the presents study consider ethical problems, while 52% of 
non-students consider the ethical problems as the main disadvantage of GM foods. A recent 
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survey in UK on 126 adults (mostly from a student population) showed that, when rated in the 
context of other concerns such as human cloning, there was less concern about GM food than 
might have been anticipated. GM food was not viewed as unethical, was judged as controllable, 
and was viewed as a hot topic (Townsend et al, 2004). 
It seems that the public’s objections are not for all the aspects of biotechnology but it focus on 
specific applications of it, such as on applications involving animals or human genetic material 
(Frewer et al, 1997). The present survey supports these facts that people are more likely to 
support biotechnology involved in agriculture, compared to applications with animals. 
The labeling of GM food is the most challenging issues about agricultural biotechnology. Most 
of the societies believe that all the GM foods must be labeled to give the information to the 
people so they can exercise a choice between consuming GM foods or not. On the other hand, 
the food industries worry that consumers will perceive a “GM label” as a negative signal. For 
this reason, some agricultural economists suggested that foods that do not contain any GM 
ingredients be labeled “GM-free.”, rather than the other way around. Regarding labeling the 
GM foods, 95% of our respondents wanted the GM rice be clearly labeled which is similar to 
the 93% showed by Pollara and Earnscliffe (1999). 
Biotechnology in Iran is at a critical point in terms of public acceptance. The results of the 
present survey showed that 95.2% of the people want to learn more about GM foods and 
demand more information about biotechnology. Actions and statements by industry, 
government, and scientists will have a major influence on this issue. There must be a major 
obligation to provide relevant education and information to people. We can not employ the 
same approaches used by the other countries as; different parts of the world with essential 
cultural differences clearly require different approaches. 
In conclusion, there should be a long-term partnership between the government, industry, and 
universities for the education of people before any GM food reach the market. The existing 
benefits of biotechnology such as the hope that biotechnology brings for feeding the world, 
protecting the environment and fighting disease must be shown to people and finally it is also 
very important that people trust the source of their information.  
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