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Abstract
Consumers’ attitudes towards GM (genetically modified) foods are important for policy makers if they want to promote such foods. The paper attempts to find to which extent college students will accept GM foods and whether their attitudes towards GM foods are product specific or not. A survey was conducted in a total of 210 students with different academic background at Fudan University and Tongji University. The result showed that there was a great difference between the attitudes towards GM foods of students with or without the academic background of biology and medicine. It also suggested that the acceptance of GM foods was product specific and that the perceived naturalness of food products would influence college students’ choice. Price was also a factor for their willingness to purchase GM foods.

INTRODUCTION
Biotechnology is now widely used in agriculture fields to raise crop productivity and in the food industry to produce novel food and food ingredients. However, there is a growing concern over GM foods as they might have a negative impact on human health. There have been many studies on the public acceptance of GM foods. Grunert, Bredahl, and Scholderer (2003) showed that public attitude towards GM in food production is negative. Consumers in European and Japan tend not to accept GM foods (Hoban, 1997; Macer & Ng, 2000). A study in Shanghai, Guangzhou and Beijing by Greenpeace (2004) indicated that Chinese consumers are generally not accept GM foods, while Zhang (2002) revealed that the majority of consumers in Tianjin city were willing to pay up to 20% premium for GM foods over non-GM foods. The uncertainty of consumers’ attitudes towards GM foods may influence the government in terms of making policies on the development of biotechnology. Hence to have a better understanding consumers’ attitude is important. But few studies relate GM acceptance to specific features of products. According to Gamble et al. (2000), the way tomatoes are produced affect consumers’ acceptance more than the quality, taste and price of the product. Interestingly, when it comes to chocolate biscuits, the evaluation is reversed. Their study concluded that evaluation of foods is product specific. But will the consumers’ acceptance of GM foods vary from food to food? Is there any different change in the college students attitudes toward different GM food products? Which one will they choose, a genetically modified tomato or a biscuit made from genetically modified crops? The study reported here attempted to explore this issue and answer some of these questions by conducting a survey at Fudan University and Tongji University. The paper is organized as follows: I first describe the methods used, especially the content of the questionnaire, then discuss the results obtained and their significance. Finally, the conclusion is drawn. 

METHODS
Participants
The study sample comprised 210 students randomly selected from Fudan University and Tongji University. The mean age of respondents was 19.20 years (S.D. =0.031 range from 18-20). Males accounted for fifty percent. Respondents were also divided into two groups as knowledge is a key factor which influences general attitude toward GM foods. Group A consisted of the students who majored in Biology and Medicine while Group B were the students with other majors.
Table 1. The percentage of the paricipants with or without biology-related knowledge 
Fudan  University (N=160)
	male
	Female
	Medical students & Bio majors
	Non-medical students & Non-bio majors

	45.63%(73)
	54.37%(87)
	56.25%(90)
	43.75%(70)



Tongji University (N=50)
	male
	Female
	Medical students & Bio majors
	Non-medical students & Non-bio majors

	64%(32)
	36%(18)
	44%(22)
	56%(28)



Procedure
The survey was conducted in May, 2012 with the help of my friends. Questionnaires designed for anonymous response were distributed to all participants. There are total 8 questions in the questionnaire, which are classified into three parts according to their content. 
1) The general attitude was measured by Q1 to Q4. In order to know the correlation between the knowledge of biotechnology and attitudes towards GM foods, I set up two questions (Q1 and Q2) to test respondents’ knowledge. If the “true or false” question item was answered correctly, it would be given one point. Otherwise it would be given no point. Q3 and Q4 were set to evaluate students’ perceived risks and perceived benefits of GM foods, which were found to be crucial for the acceptance of GM foods (Bredahl, 2001). These two questions were also rated on a two-point scale ranging from 1 (agree) to 2 (disagree). 
2) Q5 to Q7 were set to ascertain whether students’ acceptance of GM foods were product-specific or not. Participants were asked to choose two kinds of tomatoes, one being genetically modified and the other non-genetically modified (they were of the same price but the GM tomato taste better). In Q6, tomatoes were replaced with chocolate biscuits. The purpose of Q5 and Q6 was to find whether the perceived naturalness of products would affect students’ acceptance of GM foods. Q7 was to investigate whether the foods incorporated with pest-resistant genes would be accepted by students. Q5 to Q7 were also measured on a 2-point scale ranging from 1 (I choose non-GM product) to 2 (I choose GM product). 
3) The last question gauged the students’ willingness to buy GM foods. We first asked them whether they would be willing to buy GM foods if prices of GM foods and non-GM foods were the same. If the answer was no, we would proceed with the question as to whether they would be willing to buy GM foods if their price was 10 percent lower than non-GM foods. If the respondents further responded with no, we would ask at what price discount level they would accept the GM foods.

RESULTS 
As the mean rating of perceived risks of GM foods was 12% higher than perceived benefits(Table 2), the general attitude towards GM foods is negative. The result that the higher scores in knowledge test, the lower rating of general attitudes indicated that the knowledge of biology correlated negatively with the attitudes toward GM foods (Table 4). In comparison with tomatoes, the rating in the acceptance of chocolate biscuits made from genetically modified crops was 20% higher. The result suggested that the acceptance of GM foods was probably determined by how natural the GM product was perceived. The GM tomatoes with pest-resistant genes were widely accepted by students.
Although no significant differences were found between males and females (Table 3) and two school students (Table 5) in terms of their attitudes towards GM foods, there was a sharp contrast between the ratings of general attitude of Group A and Group B(Table 4). Students without bio-related knowledge tended to perceive more benefits than risks of GM foods while students with Biology and Medicine majors seemed more cautious about GM foods. 
The result (Table 6) also suggested that the percentage of respondents who were willing to purchase GM foods increased from 36.6% to 45.5% if the prices of GM foods were 10% lower than those of non-GM foods. More than half of them preferred GM foods if there was a discount. It seems that price of GM foods significantly affects consumers’ acceptance of GM foods. 

Table 2. The total  results of questionnaires 
	
	M
	          S.D.

	Knowledge（Q1-Q2)
	1.79
	0.029

	Perceived Risks(Q3)
	1.56
	0.025

	Perceived Benefits(Q4)
	1.39
	0.022

	Perceived Naturalness(tomatoes)(Q5 )
	1.49
	0.012

	Perceived Naturalness(biscuits)(Q6)
	1.78
	0.014

	Pest-resistance(Q7)
	1.86
	0.022


M= Means; S.D.= Standard Deviations

Table 3. The different attitudes between male and female
	
	Male
	Female
	S.D.

	Knowledge（Q1-Q2)
	1.81
	1.77
	0.02

	Perceived Risks(Q3)
	1.54
	1.59
	0.025

	Perceived Benefits(Q4)
	1.41
	1.37
	0.02

	Perceived Naturalness(tomatoes)(Q5 )
	1.5
	1.49
	0.005

	Perceived Naturalness(biscuits)(Q6)
	1.77
	1.8
	0.015

	Pest-resistance(Q7)
	1.84
	1.88
	0.02


S.D.= standard deviations

Table 4.  The different attitudes between the respondents with different majors
	
	Group A(112)
	Group B(98)
	S.D.

	Knowledge（Q1-Q2)
	1.91
	1.72
	0.095

	Perceived Risks(Q3)
	1.82
	1.26
	0.28

	Perceived Benefits(Q4)
	1.28
	1.52
	0.12

	Perceived Naturalness(tomatoes)(Q5 )
	1.43
	1.56
	0.065

	Perceived Naturalness(biscuits)(Q6)
	1.75
	1.81
	0.03

	Pest-resistance(Q7)
	1.84
	1.86
	0.01


Group A: Bio majors and medical students; Group B: Non-Bio majors and Non-medical students

Table 5.  The different attitudes between schools
	
	M(FDU)
	M(TJU)
	 S.D.

	Knowledge（Q1-Q2)
	1.82
	1.694
	0.029

	Perceived Risks(Q3)
	1.56
	1.56
	0.025

	Perceived Benefits(Q4)
	1.38
	1.41
	0.022

	Perceived Naturalness(tomatoes)(Q5 )
	1.5
	1.48
	0.012

	Perceived Naturalness(biscuits)(Q6)
	1.79
	1.77
	0.014

	Pest-resistance(Q7)
	1.86
	1.85
	0.022


FDU= Fudan University; TJU= Tongji University; M=mean 
Table 6. Reasons for willingness to purchase GM foods

	same price(36.6%)

	10% discount(45.3%)

	10% discount to 50% discount(15.9%)

	won't buy at any discount(2.2%)



DISCUSSION
Overall, this survey indicated college students generally had a negative attitude towards GM foods. The more respondents learned about biology, the less optimistic they were about GM food products. Students who had specific knowledge believed that GM foods had a long-term negative effect on human health and it took years to show the effects. The result also suggested that students’ attitudes towards GM foods were product-specific. Although they preferred non-GM tomatoes to the GM ones, they did not quite object to the GM food products with pest resistant genes and nor care much about chocolate biscuits made by GM crops. 
The findings are not quite consistent with the conclusions of Gamble et al. (2000) who believed that the taste factor outweighed health factor in terms of chocolate biscuits. There are three possible explanations for our results. For one thing, to most Chinese college students, chocolate biscuits are already seen as being unhealthy, it seems that they do not care much the way they are produced if the quantity is small. For another, most respondents think that GM foods incorporated with pest resistant genes are free of pesticides such as DDT, thus reducing the risk of cancer. Finally, cost seems a decisive factor. If GM foods are thought to offer substantial financial benefits, they might take the perceived risk.
This study contained only 210 participants with or without biology-related knowledge, hence it is important to note that all of these findings should be approached with caution. Further research, however, should be done to probe the effect of the commercialization of GM foods on the consumers’ attitudes apart from the use of more participants. .
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