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Keywords ABSTRACT

Genetically modified organisms (GMO), which started a new era in
agricultural production and entered our lives with the use of advanced
technology, have become one of the issues that are emphasized sensitively
and widely discussed due to the fact that their biomedical risks and side
effects are not fully known. This study aims to present consumers'
perceptions, knowledge levels, attitudes and consumption behaviors towards
Consumption, GMO products. For this purpose, face-to-face survey was conducted with 299
Consumer Behavior, households in the central districts of Sanliurfa province. As a result of the
Sanlurfa surveys, it was determined that the participants' judgments about GMO
products were negative. As a matter of fact, it would be correct to say that
the ban on the production of genetically modified plants and animals in

Turkiye reflects the general judgment of the society.

Genetically Modified
Organism (GMO),

Introduction witnessed significant developments in the 21st

The use of modern biotechnological methods in century. With the contribution of modern

agricultural production to meet the rapidly biotechnology,  agricultural ~ and  food

increasing food demand in the world has technologies have entered the development
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process and turned into practices that aim to

provide people with clean environment,
healthy and good nutritional conditions (Yalcin,
2019). Gene technology is one of these
methods and is defined as the process of
isolating genes using molecular biological
methods and making targeted changes on
these genes, then transferring these genes to
either the isolated organism or a different
organism (Bayrac et al., 2014; Tahmaz and
Ozkaya 2017). Organisms that emerge by
changing the existing characteristics of the
organisms or gaining new characteristics by
making changes in the gene sequences of the
organisms with these methods are called
"Genetically Modified Organism (GMO)"
(Kaynar, 2009; Tahmaz and Ozkaya, 2017).

The first genetically modified DNA molecule
was produced by Paul Bergin 1972 and the first
genetically modified organism was produced by
Stanley Cohen, Annie Chang and Herbert Boyer
in 1974. In 1983, three independent research
groups produced the first genetically modified
plants by injecting bacterial genes (Korkut and
Soysal, 2013; Zhang et al., 2016; Tahmaz and
Ozkaya, 2017). GMO production in the world is
increasing rapidly every day and new
agricultural products are undergoing genetic
modification. Examples of agricultural products
where genetic modification technology is used
include cotton, tomatoes, soybeans, canola,
corn, peanuts, papaya, pumpkin and cassava.
As a matter of fact, among these products, the

product to which the most genetic modification

N xp=xq
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method was applied was soybean (Demir and
Pala, 2007; Gurlek et al., 2007; Cicekci, 2008;
Kocak et al., 2010; Ozmert and Yaman, 2011).

As a result of the rapidly developing use of
biotechnology, society is faced with more GMO
products and is forced to enter the decision-
making process (Hanegan and Bigler, 2009;
Aktas, 2020). Therefore, the use of GMOs in
agricultural production has divided society into
two groups. While those who support GMO
claim its known positive effects, such as
increased efficiency in agricultural production,
those who oppose it express their concerns
that the possible side effects of consuming
GMO products on human health are not fully
known (Celik and Turgut-Balik, 2007 ; Aktas,
2020). This study aims to present consumers'
perceptions, knowledge levels, attitudes and

consumption  behaviors  towards GMO
products.

Material and Methods

In this study, the surveys prepared in

accordance with the purpose of the study were
carried out face to face with families
determined by Proportional Sampling Method
in the central districts of Sanlurfa Province.
the
method, the p value was accepted as 0.5 as the

According to proportional sampling
maximum sample size in the finite universe
would reduce the possible error (Newbold,

1995; Miran, 2003; ikikat Timer et al., 2020).
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(Eq. 2)
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n: Sample size,

N: Population size,

o} Variance of the ratio,

r: Allowable margin of error from the mean
(%5),

Zo/2: z scale value,

p: prediction rate.

The number of households to be surveyed was
calculated as 271, with a 90% confidence
interval (z = 1.645) and a 5% deviation from the
mean. In the study, more surveys were
conducted to eliminate possible technical
errors and a total of 299 surveys were
evaluated.

Frequency tables, descriptive statistics, index
method and independent two-sample t-test
were used to evaluate the data obtained as a
result of the survey. In applying the t test, it was
aimed to reveal the possible effect of education
level on opinions and attitudes towards GMO
products. Statistical analyzes were performed

with the help of IBM SPSS 25 program.
Result and Discussion
Results

It was determined that the average age of the
individuals participating in this study was 39.75,
the average household size was 5.46 people,
the average number of employees in the
household was 1.34 people, the average
monthly income of the household was 591.88 S
and the average of the budget they allocated
for monthly food expenditure was 170.16 S. Of
the individuals participating in this study, 52.8%
were women, 47.2% were men, 91.3% were
married, 8.7% were single, 94.0% had a nuclear
family and 6.0% had an extended family was
determined. According to the education level of
the participants, the largest group is high school
graduates with 29.4%, while the smallest group
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is illiterate individuals with 4.0%. In terms of

group
participating in the research is tradesmen-

occupational groups, the largest
craftsmen with 45.8%, while the smallest group
is individuals working in the food sector with
1.2% (Table 1).

Consumers who participated in the survey were
asked "What does the term GMO mean to
you?", 47.5% said "Storage of food products
with short shelf life for a long time using
28.8% said

produced by gene transfer", 13.7% said "Food

different methods", "Products
products subjected to heat treatment", 5.7%
said "A breeding or hybridization method used
to obtain better yields from plants or animals”,
and 4.3% of them used the expression “Organic
agricultural products grown without the use of
pesticides”. Consumers participating in the
research were asked to list the product groups
they thought contained GMOs, and then the
index method was used to determine the
general judgment. When sorting according to
the score as a result of the index method,
legumes and grains ranked 1%, vegetables and
fruits ranked 2" animal foods ranked 3™ and
processed plant products ranked 4t (Table 2)

Consumers participating in the research were
presented with some information/opinions
regarding the characteristics of GMO products
and were asked to answer whether this
information/opinions were true or false for
them. When the answers given by the
participants to the information and opinions
regarding GMO products are examined; It was
determined that the rate of agreement with the
"GMO have both
advantages and disadvantages" was 54.5% and

statement products
the rate of agreement with the statement GMO
products increase efficiency and reduce inputs
in agricultural production" was at a medium
level with 43.8%. As a matter of fact, the rate of
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agreement with the statement that "GMO
products are unnatural and threaten human
health" is 99%, the rate of agreement with the
statement that “GMO products increase the
shelf life of foods" is 82.9% and the rate of
Table 1. Socio-economic attributes
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disagreement with the opinion that “GMO
products have the same properties as natural
products." It was determined that the rate was
very high at 97.7% (Table 3).

Min. Max. Mean Std. Dev.
Age (year) 19 73 39.75 11.07
Household size 1 20 5.46 1.90
number of employees 1 5 1.34 0.62
Income (S/mth) 224.50 1924.31 591.88 284.76
Food expenditure (S/mth) 64.14 577.29 170.16 83.09
N %
Female 158 52.8
Gender Male 141 47.2
Total 299 100.0
Married 273 91.3
Marital status Single 26 8.7
Total 299 100.0
Nuclear 281 94.0
Family type Extended 18 6.0
Total 299 100.0
illiterate 12 4.0
literate 13 4.3
primary school 64 21.4
. middle school 75 25.1
Education )
high school 88 29.4
Associate or bachelor's deg. 43 14.4
Postgraduate education 4 1.3
Total 299 100.0
Tradesmen — craftsmen 77 45.8
Agriculture 31 18.5
Services 22 13.1
Health 13 7.7
Occupational groups Construction and industry 11 6.5
Education 6 3.6
Security 3.6
Food sector 1.2
Total 168 100.0
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Table 2. Questions regarding consumers' knowledge level about GMOs

N %
Storage of food products with short shelf life for a 14 475
long time using different methods
Products produced by gene transfer 86 28.8
Food products subjected to heat treatment 41 13.7
What does the term A breeding or hybridization method used to obtain
GMO mean to you? better yields from plants or animals 17 5.7
Organic agricultural products grown without the use 13 43
of pesticides
Total 299 100.0
) 1t 2nd 3rd Index
Product groups thought to contain GMOs ) ) )
choice choice choice  Score
Legumes and grains (soybeans, corn, etc.) 104 181 77 751
Vegetables and fruits (tomatoes, pumpkins, etc.) 176 47 54 676
Food of animal origin (dairy products, etc.) 15 50 64 209
Processed plant-based foods (cornflakes, chips, etc.) 4 14 78 118
*Coefficient multipliers used when calculating the index score; 3 for 15t choice, 2 for 2" choice and 1 for 31 choice.
Table 3. Knowledge and opinion test regarding the characteristics of GMO products
True False No idea
N % N % N %
GMO products have both advantages and disadvantages. 163 545 55 184 81 27.1
GMO products have the same properties as natural 6 50 299 977 1 03

products.

GMO products increase efficiency and reduce inputs in

agricultural production.

131 43.8 142 475 26 8.7

GMO products increase the shelf life of foods.

248 829 14 4.7 37 124

GMO products are unnatural and threaten human

health.

296 99.0 1 0.3 2 0.7

5-point Likert scale was applied to measure the
the
participating in the research with the opinions
attitudes GMO
products. Then, independent two-sample t-

level of agreement of consumers

and presented towards

tests were conducted to examine the

relationship between consumers' education
levels (Secondary school and lower education
level, High school and higher education level)
and their opinions and attitudes towards GMO
products.
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Table 4. The relationship between opinions and attitudes towards GMO products and education

levels (independent group t-test)

- . , Education
Opinions and attitudes regarding GMO Mean® sd t p
groups?

| think it is right to carry out agricultural MS 164 156 0545 2.63 0.009
production in Turkiye with GMO seeds. HS 135 1.39 0.611 **
| do not see any harm in the production and MS 164 137 0485 2.89 0.004
consumption of GMO foods. HS 135 1.21  0.447 o
| find it correct to use GMOs to meet the MS 164 191 0.704 1.88 0.061
rapidly increasing food demand. HS 135 1.75 0.826
| find GMO studies to enrich the nutritional MS 164 154 0590 196 0.051
content of foods correct. HS 135 139 0.681
There is no harm in using GMO products in MS 164 238 0860 1.92 0.056
sectors other than the food industry. HS 135 2.18  0.945
| research whether the products | want to MS 164 234 0831 -2.19 0.029
buy contain GMOs. HS 135 256 0.967 *
GMO production is risky for all living things MS 164 450 0.602 -146 0.146
in nature. HS 135 461 0.670
| think GMOs threaten the biodiversity in the MS 164 465 0.549 -3.14 0.002
ecosystem. HS 135 4.83 0.397 *x
| think that GMO products used as animal MS 164 452 0678 -1.18 0.238
feed affect us indirectly. HS 135 461 0.635
GMO foods threaten the health of future MS 164 465 0478 -2.70 0.007
generations. HS 135 479  0.407 *x
GMO production does not comply with the MS 164 2.80 1.182 259 0.010
rules of faith and morality. HS 135 244  1.220
| think GMOs support some companies' MS 164 3.09 0574 -1.82 0.069
desire for monopolization. HS 135 3.24 0.803

a MS = Secondary school and lower education level, HS = High school and higher education level

b Likert scale responses: 1=Strongly disagree, 2=Disagree, 3=Undecided or Neutral, 4=Agree, 5=Strongly Agree.

* pis significant at 0.05, ** p is significant at 0.01

According to the test results; It has been
that there is a
(p<0.05)
education levels and the opinions and attitudes

determined statistically

significant difference  between

of "I think it is right to carry out agricultural
production in Tarkiye with GMO seeds", “l do
not see any harm in the production and

”l

consumption of GMO foods”, research

whether the products | want to buy contain
GMOs” and "I think GMOs threaten the
biodiversity in the ecosystem". To make a
general conclusion, as the education level of
the participants increases, their participation in
positive items about GMOs decreases and their
participation in negative items increases. (Table
4).
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Discussion

Social acceptance of GMO is of great importance
in terms of its applicability and continuity of its
production. As a result of this study, it would be
appropriate to say that GMOs are considered
contrary to the moral and religious values that
constitute the basic judgments of the society, are
seen as a risk for the environment and human
health, and their consumption is not accepted by
the society. As a matter of fact, it would be
correct to say that the ban on the production of
genetically modified plants and animals in
Turkiye reflects the general judgment of the
society. Although the relevant regulations in
country allow the use of GMO products in animal
feed at certain rates, the society's concern about
exposure to GMOs through animal products is
once again highlighted in this study.

As a result, the existence of known and unknown
risks of GMOs causes concern in their
consumption directly or indirectly by the society.
Based on this, it would be a correct inference to
state that it is important to choose production
methods that do not harm the environment and
biodiversity in agricultural production methods
and that will meet consumer demand not only
physically but also mentally.
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