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Abstract: A survey was conducted during 2008 to assess the attitudes and perceptions of the Riyadh
University students towards genetically modified crops and foods. Using descriptive analysis, it was found
that the majority of surveyed students had good knowledge of genetic modifications, but lack knowledge about
Genetically Modified Orgamsms (GMO) values. Most respondents would not purchase clearly labelled GMO
products, though considerable number of the respondents was ready to taste or try the products. It 1s evident
from these results that majority of university students who participated in this swrvey, in general had very little
information or didn’t know the genetic engineering technology e.g., gene therapy, fingerprinting, role in
reducing pesticide application etc., as appeared in the results, therefore, most of the participants did not know
or thought GM foods are harmful and could not be easily detected. The implication of this result 1s that majority

will not support GM products.
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INTRODUCTION

An orgamsm is considered Genetically Modified
Orgamsm (GMO) 1if its gene(s) or genetic materials are
modified by introducing a novel genetic element using
in vitro techniques. The products of the process have
potential to offer many improvements in the quality and
quantity of the world’s food supply, provided that
genuine  concerns regarding safety, environmental
impact, information and ethics are  satisfactorily
addressed (Roller, 2001). The safety concern of the
products has been lamented by various bodies. The
meodified ammal or plant duning its development may
express the proteins of the inserted genes, leading to
changes in the organism’s molecular, physiological
and biochemical structures, hence, resulting in the
creation of a new living entity not found in nature.
Such changes are usually uncontrolled and may result
into the creation of highly unpredictable organisms
(Oxfam, 1999).

Since, the adoption of genetic modified products in
the early nineties, yields have continued to increase
geometrical every vear encouraging planting of more
than 102 million hectares of GM varieties worldwide
(James, 2006) due to their agronomic and economic
values. This geometrical increase was greatly contributed
to by farmers in the North America and other developing
nation e.g., Brazl and India who devotes annually a vast
land for growing GM plants.
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Nowadays, GM foods and crops are flowing into
almost all countries of the world including Saudi Arabia.
The influx of GM foods and crops into the kingdom of
Saudi Arabia historically started m the last century.
Today, it 1s very easy to find such products in Saudi
supermarkets, hyper markets and various selling and
buying outlets. The wide availability of GM foods has
promoted a concern among the indigenes about the
impacts of the genetically modified food on health. Debate
and discussion were held in different places e.g., public
lectures, media, schools, houses etc., but there were no
consensus on the real effects of the products on human
well being.

In spite of the wide presence and the endless
discussion, information on Saudi national's attitudes,
opmions, knowledge, views and acceptability of the
products 1s still lacking. A little 1s known on the type of
information about GM products getting to the real Saudi
market shoppers.

Unlike in the Kingdom of Saudi Arabia several
surveys of consumer knowledge of GM preducts have
been conducted in Ewope and America. For example,
Doering (2003) reported that 58% of Americans were
unaware of the difference between GM and conventional
foods. Huang et al. (2006) reported that although, less
information on GM foods publicly available in China, more
than two thirds of consumers in urban areas have heard
of GM foods, but their knowledge on biotechnology was
limited. Pattron (2005) observed that the majority of
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consumers in Trinidad (90%) knew very little about
genetically modified food and most suppliers (67%) were
unaware that they were selling genetically modified foods
to the public.

In most cases, proper information about the GM
products has a valuable role in people attitudes.
Banati and Szabd (2006) reported that the opinion of
consumers and professionals about gene technology 1s
mostly negative as far as 35% of the consumers can recall
more negative than positive information about GM
foodstuffs and 13% can recall negative ones. However, in
few cases, consumer's acceptance for GM food can be
due to certain conditions, e.g., poverty or lack of adequate
knowledge of the products. Pachico and Wolf (2002)
linked the high willingness (66%) to purchase and try of
GM foods in Colombia with an inadequate of high quality
foods at home. Curtis et al. (2004) concluded that the
generally positive perception genetically
modified foods in developing nations stems from more

towards

urgent needs in terms of food availability and nutritional
content. Earlier, Matthew and Huffiman (2001) stated that
there are four reasons why one could oppose GM foods:
ethical reasons, environmental concerns, health concerns
and trading worries.

However, negative reaction to GM products has been
related to risk of the adverse effects of consuming GM
foods. Onyango (2004) reported that once the consumers
were well mformed of the risk, their willingness to
consume such products greatly diminished. Baker and
Burnham (2001) investigated TS consumer acceptance of
GM corn flakes and found that 30% of US consumers
surveyed based theiwr purchasing decisions on GM
content. Their analysis shows that cognitive variables
(e.g., opmions, beliefs and knowledge) have a great
influence on consumer preferences. The opposition to
GM foods also varies from one country to another. In a
research aimed at explaining the differences between the
United States and Europe, Gaskell et al. (2004) concluded
that European consumers generally focused on the
unknown risks associated with genetically modified
products, not the benefits, whereas US consumers
generally evaluated neither the risks nor the benefits.
Further, Kushwala et af. (2004) reported that 90% of
research sample i Nigeria aware of GM products but were
concerned about the ethics of genetic transformation.

When it comes to price preference, consumers are
always ready to pay a premium for non-GM foods.
Lusk et al. (2003) estimated consumer willingness to pay
for beef in France, Germany, the United Kingdom and the
United States using a variety of quality variables,
mcluding whether the cattle were fed GM comn. Their
results suggested that compared with US consumers,

20

European consumers placed a much higher value on beef
from cattle that have not been fed genetically modified
COITL,

Labellng of GM foods is veoluntary in USA but
in Tapan and Ewope it's mandatory. The impacts of
labeling of GM, which i3 consumer demand
{Abdel-Mawgood, 2006) may lead to high rejection of GM
food by comsumers. In Tawwan where labeling is
compulsory, Ganiere et al (2004) observed high
opposition to and grouped consumer attitudes to GM
products into four which are: proponents, 52%, moderate
opponents, 32.5%, extreme opponents, 12.5% and those
with no opinion, 5.5%. It is very essential to indicate the
(M content on the packaging (Banati and Szabod, 2006) to
enable consumers take proper decision on buying the
products or not.

Understanding Saudi Arabian consumers’ attitudes
toward GM foods is important not only for the decision
makers, but also for the growing biotechnology mdustry,
food manufacturers and food retailers. In view of the
scanty information on Saudi Arabian consumer attitudes
to GM foods, the present swrvey was designed and aimed
at revealing the level of awareness, readiness to consume
and price acceptability.

MATERIALS AND METHODS

In this study, a questionnaire contaning
17 questions was distributed to a sample of 250 umversity
students to assess their attitudes and perceptions of GM
foods and crops. Four questions out of seventeen
focused on the characteristics of research sample while
the remaining questions determined the extent of student
knowledge of genetic materials; fingerprints, genetic
characteristics; gene therapy as well as their knowledge
of genetically modified food; methods of testing such
crops; purchasing; handling and prices.

The participant's knowledge of GM was tested by the
questions about the natiwe of genetic materials, the
responsible element for genetic characteristics m an
orgamsm and whether or not the genetic materials in
humans similar to that in ammals and plants. On the other
hand, the participants knowledge of GM was examined by
questions about what 15 meant by genetic fingerprint,
gene therapy and their knowledge about genetic modified
food. Moreover, the participants knowledge about the
advantages of GM foods was evaluated questions about
whether or not genetic engineering could help m reducing
the use of pesticides, the means, if any present for the
detection of genetically engineered crops and foods and
whether or not genetically modified foods harmful for

human. The participant's readiness to purchase, consume
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and accept of GM food price was evaluated by questions
whether or not they have ever purchased genetically
modified foods or crops, will they consume 1t if they know
in advance and their perception on the price of genetically
modified food compared to non-GM food.

The results were analyzed using descriptive statistic
of percentages and graphs.

RESULTS

Demographics: The present study  surveyed
250 students, the large proportion 165 (66%) of the
research sample is in the age group 20-50 years. Next in
size was age group of 20 years or less with a rate of 34%
of the participants as indicated in Table 1.

The participants were at different levels of education
as follow: 60 first level; 65 second level; 65 third level
and 60 fourth year level of the total sample as shown in
Table 2.

Predomination of consumers of less than {rom
23-50 years age (66%) and less than 20 (34%) in this
research indicated that these age groups
concern for the foods bought from market, this 1s normal
mn Saudi Arabian, mostly because these are the most
educated group and the most self shopping too.

are more

Awareness of principles of genetically modified foods:

The participant's knowledge of GM was tested by the
following questions:

*  What are genetic materials?

¢ What is responsible for genetic characteristics in an
organism?

¢ Are genetic materials in humans similar to that in
animals and plants?

Concerning the nature of genetic materials, most
respondents (77.6%) gave correct answer, while 7.2%
gave wrong answers and the rest has no idea. Concerning
the genetic traits in orgamsms, majority of respondents
(91.6%) pave correct answers, while the remaining either
selected wrong answer or have no idea. In contrary,
majority of the respondents 76% do not know the
correct answer or of the opinion that genetic materials in
human are different from other living things (plant and
animals), only 24 participants gave correct answers as
indicated m Table 3-5. This result indicated that
university students in this swvey were well informed
about the principles of GM foods and crops. Such
knowledge 1s very vital in appreciating this controversial
technology.
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Table 1: Relative distribution of participant age

Age Number Percentage
Less than 20 years 78 34
20-50 years 159 66
Total 234 100

Table 2: Relative distribution of respondent educational levels and
replications

Education level Replications Percentage
First year 60 24
Second year 65 26
Third year 65 26
Fourth year 60 24
Total 250 100

Table 3: Relative distribution and replication of answers to question on
genetic materials

Answers Number Percentage
DNA 194 77.6
RNA 18 7.2
Protein 4 1.6
Unknown 24 9.6
Cancelled 10 4.0
Total 250 100.0

Table 4: Relative replications and percentages of answers to question on
genetic traits in an organism

Answers Replications Percentage
Genes 229 9l.o
Cells 5 2.0
Enzymes 3 1.2
All Answers 10 4.0
No response 3 1.2
Total 250 100.0

Table 5: Relative replication and percentages of answers to questions on
whether genetic materials in humans are similar to that in animals

and plants
Response Replications Percentage
Different 110 44
Similar 60 24
Unknown 80 32
Total 250 100

Awareness of GM applications: Most respondents 65.2%
to question 4 had heard about genetic fingerprint, but
few respondents 11.6% heard and knew it very well
Majority of respondent to both question 4 (34.4%) and
5 (62%) haven’t heard or didn’t know about gene
therapy and genetic modified foods and crops at all
while, only few respondents 4.8 and 37.2% to questions
4 and 5, respective actually had good knowledge as
indicated in Table 6 and 7. The participants who
claimed their knowledge of GMO products were further
asked to write on what is or genetically modified crops
and foods and the reason why did scientists resort to
produce them. The 77 yes respondents (82.8%) give
details, while 16 yes respondents (17.2%) did not as
indicated in Table 8.
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Table 6: Relative distribution and Replications of responses to the question
on the extent of knowledge of genetic fingerprint

Response Replications Percentage
T know it well 29 11.6
I heard about it only 163 65.2
T know nothing about it 58 23.2
Total 250 100.0

Table 7: Relative distribution and replication of responses to the question
on gene therapy

Response Replications Percentage
T know it well 12 4.8
Little information 71 284
Hearing only 80 320
Never heard about 86 34.4
No response 1 0.4
Total 250 100.0

Table 8: Relative distribution and replication of response to the question
on genetically modified crops and foods and answers to what is
geneticalty modified crops and food and why did scientists restore
to produce them

Table 10: The relative distribution and replications of the answers to the
question of whether there are ways to help us detect genetically
engineered food and crops

Response Replications Percentage
Yes 91 36.4
No 10 4.0
I don’t know 149 59.6
Total 250 100.0

Table 11: The relative distribution and replication of answers the question
on whether crops and genetically modified food is useful or

harmful
Response Replications Percentage
Useful 78 3.2
Harmful 59 23.6
I dorn’t know 111 44.4
No response 2 0.8
Tatal 250 100.0

Table 12: The relative distribution and replications of the answers to the
question on if the participants had ever bought genetically
modified food or crops

Response Replications Percentage
T know it well

Respondent 77 82.8
Non respondent 16 17.2
Total 93 372

I don’t know 155 02.0
No responsed 2 0.8
Total 250 100.0

Table 9: The relative distribution and replication of the answers to the
question on the possibility that genetic engineering will help in
reducing the use of pesticides

Response Replications Percentage
Yes, It can 98 39.2
No, It can't 26 10.4
I don’t know 125 50.0
No response 1 0.4
Total 250 100.0

Awareness of GM foods and crops advantages: The
awareness to the advantage of the GM food was examined
by asking three questions. The first was whether or not
genetic engineering will help in reducing the use of
pesticides, the second was if there 1s ways help us detect
genetically engineered foods and crops and the third was
whether crops and genetically modified food is useful or
harmful. The answer to these questions was 50, 59.6 and
44.4%, respectively. This indicated that most participants
didn’t know the role of genetically modified products in
pesticides reduction neither the possibility of detecting
GM in foods nor if GM foods were useful or harmful.
Moreover, nearly 40, 36.4 and 31.2% attested to the
positive role of GM mn reducing pesticides use, possibility
of detecting GM in foods and its usefulness, respectively
as indicated in Table 9-11.

Purchase, Consumption and Price of GM foods:
Regarding if the participants had ever bought genetically
modified foods or crops, most respondents (70%) hadn't
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Response Replications Percentage
Yes 70 28
No 175 70
Trivalid 5 2
Total 250 100

Table 13: The relative distribution and replications of the answers to the
questions on the possibility of consuming or genetically modified
crops or food after knowing that they were modified

Response Replications Percentage
Yes, [ will 58 23.2
No, I will not 87 34.8
Give a trial only 105 42.0
Total 250 100.0

Table 14: The relative distribution and replications of the answers to the
question on price of genetically modified crops or foods

Response Replications Percentage
Should be greater 87 3.8
Should be less 74 296
Should be the same 87 3.8
No response 2 0.8
Total 250 100.0

buy a GM foed, while 28% of the respondents had bought
it. Answers to the question 11 showed that majority of
respondent (42%) are ready to try GM foods followed by
those that will not consume it all (34.8%), less participants
will consume GM products if they were mformed as
indicated in Table 12. However, 23% only would buy GM
products knowing it, 33 would not and 42 would give ita
try (Table 13) shows the relative distributon and
replications of the answers to the questions on the
possibility of consuming or genetically modified crops or
foods after knowing that they were modified.

The expectation of the majority of the participants
34.8 showed that price of GM food should either be the
same or greater than non-gm foods, while few
respondents thought that it should be less as shown in
Table 14.
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DISCUSSION

Present survey indicated that knowledge 15 an
unportant determmant of Saudi students acceptance of
GM food; the more they are informed, the more likely they
may refuse it. Tt appears that providing students with
mformation 18 likely to increase the students acceptance
of GM foods.

In this study, it is clearly indicated that labeling of
GM foods will not improve its acceptability in Saudi
market. Nonetheless, Saudis appears to be much more
divided regarding the price they are ready to pay of GM
products: 35% consider GM foods price should either be
higher or lower than non-GM foods.

The success of GMOs in Saudi markets will be
mnfluenced by proper information about the benefits and
positive advantages of GM technology on life. The food
industry should highlight the benefits brought by the
added GM mgredients and government through the
relevant agencies such as the mmistty of Agriculture,
Ministry of Education and Ministry of Health should
contribute to informing the public and consumers about
genetically modified foods.

It 15 evident from these results that majority of
university students responded to this swvey in general
had very little information or didn’t know the usefulness
of GM technology e.g., gene therapy, fingerprinting, role
in reducing pesticide use etc., as appeared in the results,
therefore, most of the participants did not know or
thought GM foods are harmful and could not be easily
detected. The implication of this result 1s that majority
will not support GM products. In another swrvey of
consumers in Beijing, China, Quan et al. (2002) reported
that the majority of surveyed consumers had hittle or no
knowledge of biotechnology. However, their attitudes
toward Genetically Modified (GM) foods were generally
positive. Consumers are also willing to purchase GM rice
and GM soybean oil. Hansen and Laureni (2003) studied
the attitudes of Brazilian undergraduate students towards
genetic engineering and genetically engineered products.
They found that students tend to reject transgenic
products for human consumption. Moreover, 56% of the
student was very concerned that genetically modified
plants could spread in an uncontrolled way and 77% that
genetically modified food might cause danger to human
health.

From the above results, it 1s clear that if university
students are well informed or the products are well
labeled, they will not buy it. Moreover, prices will not
be a determinant factor to accepting GM foods. In
addition, these results mnply that, unlike Europe and
Japan, there 13 a potential market for GM foods in

32

Saudi Arabia. GM food producers and exporters can
use this information to design effective marketing
strategies.

ACKNOWLEDGMENT

The author(s) acknowledge the mvaluable
contribution of Prof. Ahmed Abdel-Mawgood for
significant contribution and Abdulsalam Murtadha for
reviewing the manuscript.

REFERENCES

Abdel-Mawgood, A.L., 2006. Role of laboratories in
regulating GM foods. Proceedings of a Conference
on Food and Drug Inspection, May 21-23, Riyadh,
Saudi Arabia, pp: 25-87.

Baker, G.A. and T.A. Burnham, 2001. Consumer response
to genetically modified foods: Market segment
analysis and mmplications for producers and policy
makers. J. Agric. Resour. Econ., 26: 387-403.

Banati, D. and JA. Szabd, 2006. Knowledge and
acceptance of genetically modified foodstuffs 1n
Hungary. Acta Biologica Szegediensis, 50: 115-119.

Curtis, K.R., I.T. McCluskey and T.I. Wahl, 2004.
Consumer acceptance of genetically modified food
products m the developmg world Consumer
acceptance of genetically modified food products n
the developing world T. Agrobiotechnol 7: 70-75.

Doering, C., 2005, Americans split over buying cloned
meat: Poll (Reuters). http:/forums.seochat.com/
sclence-news-71/americans-split-over-buying-
cloned-meat-poll-reuters-57478 . html

Gantere, P., W. Chern, D. Hahn and F. Chiang, 2004.
Consumer attitudes towards genetically modified
foods m emerging markets: The mmpact of
labeling in Taiwan. Int. Food Agribus. Manage.
Rev., 7:1-3.

Gaskell, G., N. Allum, W. Wagner, N. Kronberger,
H. Torgersen, J. Hampel and I. Bardes, 2004. GM
foods and the misperception of risk perception. Risk
Anal., 24: 185-194.

Hansen, E. and A N. Laureni, 2003, Attitudes of Brazilian
undergraduate students towards genetic engineering
and genetically engineered products. Eubios T. Asian
Int. Bioethics, 13: 137-139.

Huang, J., H. Qiu, I. Bai and C. Pray, 2006. Awareness,
acceptance of and willingness to buy genetically
modified foods in Urban China. Appetite, 46: 144-151.

James, C., 2006. Global status of commercialized
Biotech/GM Crops: ISAAA Brief 35-2006. http://
www.lsaaa.org/resources/publications/briefs/35.



Pak. J. Biol Sci., 13 (1):28-33, 2010

Kushwala, S, A.S. Musa, . Lowenberg De Boer and
I. Fulton, 2004. Consumer acceptance of GMO
cowpeas in Sub-Sahara Africa. Presented at the
American  Agricultural
Annual Meeting.
http: /purl.umn.edw20216.

Lusk, L., J. Roosenand J.A. Fox, 2003. Demand for beef
from cattle admimstered growth hormones or fed
genetically modified com: A  comparison of
conswmers in France, Germany, the United Kingdom
and the United States. Am. J. Agric. Econ., 81: 16-29.

Matthew, R. and W.E. Huffman, 2001. GM food and its
trading partners. Staff Paper No. 344, [owa State

Association
Colorado.

Economics
Denver,

University, Department of Economics.
http://ageconsearch umn. edu/bitstream/18245/1 /1su
344.pdf.

Onyango, B., 2004. Consumer acceptance of genetically
modified foods: Role of product benefits and
perceived risks. J. Food Distribut. Res., 35: 154-161.

33

Oxtam, 1999. Genetically Modified Crops, World Trade
Food Security. Oxfam House, Oxford.

Pachico, D. and M. Wolf, 2002. Attitudes toward
genetically modified food m Colombia.
Proceedings of the 6th International TCABR
Conference, July 11-14, Ravello, Ttaly, pp: 155-217.

Pattron, D.D., 2005. A swvey of genetically modified
foods consumed, health mmplications and
recommendations for public health food safety in
Trinidad Internet I. Food Safety, 7: 4-14.

Quan, L1, KR. Curtis, I.J. McCluskey and T.I. Wahl, 2002.
Consumer Attitudes toward genetically modified
foods in Beijing, China. AgBioForum, 5: 145-152.

Roller, 3., 2001. Genetically modified foods. Food
Technol. Biotechnol., 39: 259-263.



	PJBS.pdf
	Page 1


