
Romanian  Biotechnological  Letters            Vol. 18, No.3, 2013 
Copyright © 2013 University of Bucharest       Printed in Romania. All rights reserved 

ORIGINAL PAPER 
 

Romanian Biotechnological Letters, Vol. 18, No. 3, 2013 8295 

The impact of biotechnology knowledge on the acceptance of genetically 
modified food in Serbia 

 
Received for publication, February 15, 2013 

Accepted, April 10, 2013 
 

TATJANA PAPIC BRANKOV1*, TATJANA SIBALIJA2, KOVILJKO LOVRE3, 
DRAGO CVIJANOVIC1, JONEL SUBIC1 

1Institute of Agricultural Economics (IAE), Belgrade, Serbia 
2 Faculty of Engineering International Management, European University, Belgrade, Serbia 
3 Faculty of Economics, University of Novi Sad, Subotica, Serbia 
*Corresponding author: Institute of Agricultural Economics (IAE) Belgrade, Volgina 15, 
11000 Belgrade, Serbia, Phone +381641021696, e-mail: brankov.tatjana@gmail.com 

 
Abstract 

The overall goal of this paper is to identify the perception and attitudes of Serbian consumers 
toward genetically modified (GM) food. In particular, the relationships between acceptance of GM food 
and knowledge about biotechnology were analysed. A survey was conducted with 500 consumers in 
order to analyse respondents' knowledge about biotechnology (true/false 'quiz'), consumers' perceived 
benefits, consumers' perceived risks, trust and willingness to consume and buy GM food. Data obtained 
from a survey were analysed using univariate and multivariate analysis using the statistical software 
SPSS. The knowledge of Serbian consumers about biotechnology is relatively low. This maybe affects 
the negative attitude about GM food. Rejection of GM food is mostly associated with possible adverse 
effects on human health, together with moral and ethical issues and distrust in companies which 
produce GM food. High share of responders also expressed concern for the environment as well as 
distrust in state authorities and scientific analysis. 

 
Keywords- Serbia, Genetically modified food, questionnaire, knowledge, willingness to 
consume and buy. 
 
1. Introduction 
 
Genetic engineering is one technology related to food production that has caused the most 
public debate. Although a large amount of food which is obtained from genetically modified 
(GM) plants is involved in a food chain market, there is a large disagreement in the lay and 
professional circles about healthy, ecology and socio-economic consequences of using new 
food. Proponents are enthusiastic about the ways in which GM can change biotechnology and 
about the potential of GM applications for increased process efficiencies and new products. 
Proponents believe that the GM food will save the world from a hunger. Opponents have been 
sceptical. Concern in matters of health, environmental disaster and economic dependence 
particularly in developing countries persists. 
It is well known that European consumers’ attitudes towards GM in food production are 
negative. Numerous opinion polls, with the Eurobarometer surveys as the most well-known 
one, have shown that consumers do not like the idea of genetically modified organisms 
(GMO) in their food. Europeans have consistently been less positive concerning GM foods 
than Americans BERNAUER [3]; GASKELL & al. [11]; JASANOFF [21]. There are some 
national differences, though the attitude is the most negative in the Greece and Cyprus and is 
the most positive in UK and Czech Republic, with Belgium, Sweden and Estonia in a middle 
position. Across the period 1996-2010 it could be seen a downward trend in the percentage of 
supporters. Per cent (%) of respondents who agree or totally agree that GM food should be 
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encouraged fall from 52 % to 44 % in UK, from 66 % to 35% in Spain, from 49 % to 19% in 
Greece, etc. 
Europeans do not see the benefits of horizontal gene transfer; they have strong reservations 
about safety, they feel that special labelling of food products is necessary, and do not feel that 
it should be encouraged. The Eurobarometer 2010 shows that to develop an emerging 
technology we should listen to citizens’ opinion. There are five criteria that must be 
considered: sustainability, benefits, proper regulation, security and fair distribution of risks 
and benefits (EUROPEAN COMMISSION [8]). 
SIEGRIST [31] suggest that perceived benefits, perceived risks and perceived naturalness are 
important factors for the acceptance of new food technologies. Lay people may not only have 
difficulties in assessing risks associated with novel food technologies, but the benefits of such 
technologies may also not be obvious. Trust, therefore, is important for the acceptance of new 
food technologies. Several studies in EU and US pointed out that trust in government could 
play an important role in shaping public attitudes towards GM food, largely via its links to 
risk perception (CURTIS & al. [6]; HOSSAIN & ONYANGO [17]; WOLF & al. [38]). 
Numerous studies showed a direct relationship between distrust in the actors relevant to the 
food production chain and regulatory agencies and risk perception (SLOVIC [34]). There are 
clear national differences in this regard. In Japanese survey, government endorsement of 
safety did not increase acceptance of GM soybeans HOBAN [15] and contrary US survey 
showed that greater trust in state food agencies was related to less concern about the adverse 
health effect from GM hormone (GROBE & al. [12]). 
All findings seem to point to the concern for healthiness as an important criterion for food 
purchase (MAGNUSSON & al. [22]). HOBBS & PLUNKETT [16] found that health, 
environmental, moral and philosophical concerns about the 'new' practice mainly drove 
consumer resistance to GM. Assessments of naturalness of food seems to be correlated with 
sensory appeal (STEPTOE & al. [35]). Natural food is associated with better looks and better 
taste compared with foods containing additives or artificial ingredients. 
Knowledge about gene technology in general and GM foods in particular plays certain role in 
determining the consumers' benefit and risk perceptions, and eventually in the consumers' 
attitude toward GM food (CHEN & LI [5]). The findings about this topic are relatively mixed. 
SORGO & AMBRODZIC-DOLINSEK [32, 33] found that the knowledge is not a predictor 
of attitudes and acceptability. HURSTI & al. [20] found no significant differences in 
consumer attitudes with respect to the level of education. SHOLDERE & FREWER [30] and 
ONYANGO & al. [24] suggested that good knowledge decreases the level of GM food 
acceptance, since the high level of knowledge encourages consumers to ask more critical 
questions about GM, that results with more sceptical attitude (SANDOE [28]). On the other 
hand, HOBAN [14], GANIERE & al. [10] and PROKOP & al. [25] reported a significant 
positive correlation between attitudes regarding GM food and the level of knowledge. 
To the best of our knowledge, there were no previous studies that examined Serbian 
consumers' willingness to consume and purchase GM food products. Serbia is a country free 
of transgenic production. As a result of the Biotech Law adopted in June 2009, Serbia does 
not produce GMO crops and no biotechnology varieties are permitted for imports to Serbia. 
According to this law, biotechnology crops are only allowed for laboratory work, research 
and field tests. Imports of biotech crops and products (including soybean meal that was 
allowed for import before this law), is prohibited. In the light of Serbia's candidacy for the 
membership in the European Union, the aim of this study was to assess consumer preferences 
for GM food in Serbia.  
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2. Research methodology 
 
In order to obtain empirical data, survey was carried out in June-September 2011, on a sample 
of 500 Serbian citizens between 18 and 57 years old. The questionnaire used in the research 
was consisted of 20 questions. It was organised into four groups of questions: consumers' 
perceived benefits (in terms of food quality), consumers' perceived risks and ethical issues, 
trust in the actors relevant to the food production chain and decision-making processes in that 
chain ('trust in government', 'trust in science', 'trust in NGOs' and 'trust in foreign companies') 
and acceptance of GM food (in terms of willingness to consume and buy GM food). 
All items were measured on a 5-level Likert scale, where the lowest point (1) means fully 
disagree or fully negative answer; the point (2) means tend to disagree or negative answer; the 
midpoint (3) means middle degree or neither positive nor negative answer; the point (4) 
means tend to agree or positive answer; and the highest point (5) means fully agree or fully 
positive answer.  
The contents of each question group in the questionnaire are shown in Table 1. 
 
Table 1. Questionnaire 

Group Items (Questions) 
Perceived 
benefits 
(B) 
 

B1. GM components enhance the taste of food 
B2. GM components positively affect the freshness of 
food. 
B3. GM components extend the shelf life of foods. 
B4. GM components enhance the nutritional value of 
food. 
B5. GM vegetables, fruits and cereals looks finer 
from the traditional. 

Perceived 
risks and 
ethical 
issue (M) 
 

M1. GM foods affect adversely the health of people.  
M2. GM foods affect negatively on the environment.  
M3. GM food is unnatural. 
M4. It is immoral and unethical to modify the genes 
of plants and animals. 
M5. Not enough information about GM food. 

Trust (T) 
 

T1. The state of Serbia is competent to make 
decisions regarding GM food.  
T2. I trust that the state authorities will take into 
account the interests of citizens in all future decisions 
regarding GM foods.  
T3. I trust the scientific analysis of risks and benefits 
of production and use of GM foods. 
T4. I trust the attitude of NGOs (e.g. the Green 
movement), in conjunction with GM food.  
T5. I trust foreign private companies, producers of 
GM foods. 

Readiness 
to accept 
(R) 
 

R1. How willing are you to consume foods with GM 
ingredients?  
R2. How willing are you to consume GM food if they 
reduce the amount of pesticides applied to crops? 
R3. How willing are you to consume GM food if they 
are more nutritive than traditional foods? 
R4. How willing are you to consume GM food if they 
would positively influence human health (for 
example, eliminated the cause of allergies)? 
R5. Would you buy GM food if it were the same taste 
as the traditional, but cheaper? 

 
No definition of GM food was given in questionnaire, since we wanted to explore consumers' 
responses to GMO just after the last anti-GMO campaign which was present on almost daily 
bases in the most popular daily newspapers and shows on national TV stations in Serbia. 
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In order to determine actual knowledge of basic biological facts and principles survey 
participants were presented with a five-question true/false 'quiz' (table 2). This is the basic 
type of 'quiz' that is asked in many countries (HALLMAN & al. [13] GASKELL & al. [11], 
HUANG & al. [19]). 
 
Table 2. True/false 'quiz' 

 Items (Questions) 
Q1 
Q2 
Q3             
Q4 
Q5 

'It is impossible to transfer animal genes to plants'(False) 
'The mother's genes determine whether the child is a 
girl'(False) 
'If a person eats a GM fruit, their genes could be modified as 
a result'(False) 
'Tomato genetically modified with fish genes would taste 
‘fishy’(True) 
'There are some bacteria which live on waste water'(False) 

 
3. Results 
 
As presented in Table 1, a survey was conducted in order to assess the consumers' beliefs and 
fears regarding GM food, consumers' trust in institutions relevant to the food production 
chain, and willingness to consume and purchase GM food. In addition to the above, a 
true/false 'quiz' was used to estimate the consumers' knowledge about biotechnology. The 
results are presented in the following sub-sections. 
The data obtained from a survey on a random sample of 500 Serbian citizens were analysed 
with univariate and multivariate analysis, using the statistical software SPSS. The 
questionnaire model and data are validated as follows. As a first step, data were analysed for 
outliers and no apparent outliers were detected among collected data. Then, the skewness and 
kurtosis of all items (questions) in a questionnaire were analysed and it was concluded that all 
items data obey normal (Gaussian) distribution. Further, since the questionnaire was evaluated 
using multiple-item additive scale, the reliability of the questionnaire model was tested using 
Cronbach’s alpha coefficient. The overall Cronbach’s alpha value of the model presented in the 
questionnaire was 0.726, which is higher than a minimal required value of 0.7. The goodness 
of a fit of the model was evaluated using the ratio of the chi-square statistic (X2) to the degrees 
of freedom (d.f.) that equals 2.76 and meets the required range (X2/d.f. ≤ 3.00). 
3.1. The consumers' beliefs and fears regarding GM food, and consumers' trust in institutions 
relevant to the food production chain 
Table 3 and 4 present data about consumers' beliefs and fears regarding GM food, and Table 5 
presents consumers' trust in institutions relevant to the food production chain. 
In order to easier analyse the response data, points 1 (fully disagree) and 2 (tend to disagree) 
of a 5-level Likert scale were merge together to present generally negative answers, and 
points 4 (tend to agree) and 5 (fully agree) were merged to show generally positive answers. 
As it could be seen from Table 3, the majority of respondents (71.93%) believe that GM 
vegetables, fruits and cereals looks finer than the traditional (question A5) as well as that GM 
component improve shelf life of food product (55.09%) (question A3). On the other side, 
minority of respondents believes that GM components in food improve taste, nutritional value 
and freshness, 20.70%, 21.75% and 30.88 % respectively (questions A1, A4 and A2, 
respectively).  
Over two-thirds of respondents (77.2%) think that GM food is unnatural (question M3) and 
73.33% is concerned regarding the lack of information about GMO (question M5). More than 
half (57.02%) of respondents are convinced that GM foods negatively affect the health of 
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people (question M1) as well as that is immoral and unethical to modify the genes of plants 
and animals (55.44%) (question M4). Respondents also expressed concern for the 
environment, 46.66% believe that GMO affect it negatively (question M2) (Table 4). 
From Table 5 it could be seen that 42.46% of respondents believe that the state of Serbia is 
not competent to make decisions regarding genetically engineered food (question T1). Nearly 
half (47.02%) of respondents has no trust in the state authorities to take into account the 
interests of citizens in all future decisions regarding GM foods (question T2). Lower level of 
distrust was displayed in relation to the science and NGOs, 42.11% and 30.89% respectively 
(questions T3 and T4, respectively). The highest level of distrust has been expressed in the 
case of foreign companies - producers of GM food, even 74.04% (question T5). 
 
Table 3. Consumers' beliefs about influence of GM characteristics on food characteristics 
 Percentage of respondents  
 Fully 

disagree 
Tend to 
disagree 

Unsure Tend to 
agree 

Fully 
agree 

Enhance the taste of food (B1) 9.82 38.25 31.23 20.35 0.35 
Positively affect the freshness of food (B2) 7.02 29.47 32.28 30.18 0.70 
Extend the shelf life of foods (B3) 2.81 12.28 29.47 51.23 3.86 

Enhance the nutritional value of food (B4) 10.88 40.70 26.32 21.05 0.70 

Enhance external appearance (B5) 3.16 9.47 15.09 56.49 15.44 

 
Table 4. Consumers' fears regarding GM in food 
 Percentage of respondents 
 Fully 

disagr
ee 

Tend to 
disagree 

Unsure Tend to 
agree 

Fully 
agree 

Affect adversely the health of people (M1) 2.81 9.47 30.18 42.11 15.09 
Affect negatively on the environment (M2) 2.81 17.89 32.28 36.84 9.82 
It is unnatural (M3) 2.46 9.47 11.23 58.95 18.25 
It is immoral and unethical (M4) 5.96 14.74 21.75 43.16 12.28 
Lack of information (M5) 2.46 7.37 14.74 56.49 16.84 
 
Table 5. Trust  
 Percentage of respondents  
 Fully 

disagree 
Tend to 
disagree 

Unsure Tend to 
agree 

Fully 
agree 

Competency of Serbia (T1) 11,23 31,23 34,04 18,60 2,81 
Interests of citizens (T2) 12,28 34,47 20,00 26,67 4,21 
Scientific analysis (T3) 7,02 35,09 21,75 30,88 3,51 
NGOs (T4) 4,91 25,96 29,47 35,44 2,46 
Trust in foreign private companies (T5) 18,95 55,09 13,33 9,82 0,70 
 
3.2. Knowledge about biotechnology 

Among the findings of the true/false 'quiz' (Table 6) the following conclusions could be 
shown: 

- 25% of Serbians incorrectly believe 'it is impossible to transfer animal genes to plants' 
(question Q1); 12 % incorrectly believe 'the mother's genes determine whether the 
child is a girl (question Q2); 15 % incorrectly believe 'if a person eats a GM fruit, their 
genes could be modified as a result' (question Q3); 5% incorrectly believe 'tomato 
genetically modified with fish genes would taste ‘fishy’ (question Q4); and 2 % of 
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Serbians failed to agree with the statement 'there are some bacteria which live on 
waste water' (question Q5); 

- 5.28% of respondents did not answer even one question correctly, 6.69% gave the 
correct answer to one question, 19.72% to 2 questions, 33.10% to 3 questions, 28.17% 
to 4 questions and 7.04% gave the correct answers to all questions (Figure 1). 

International comparisons show that the consumers' limited knowledge about biotechnology 
was universal. In general, Serbians consumers' knowledge on biotechnologies was as good as 
that in US, EU and China (Table 6). For the questions listed in table 2, the average score of 
Serbians was 59%. The scores of American, European and Chinese were 66%, 53% and 52% 
respectively. 
 
Table 6. „Quiz“ 
 Percentage of Serbian answers  

 
Percentage of persons  

answered correctly  

 Yes No Unsure Serbiaa (2011) USb (2003) EUc (2002) Chinad (2002) 
 (Q1) 25 42 33 42 48 26 26 
 (Q2) 12 66 22 66 73 53 58 
 (Q3) 15 43 42 43 69 49 53 
 (Q4) 5 58 37 58 48 NA 29 
 (Q5) 85 2 13 85 94 84 93 
Source: In China, instead of asking the question of „the mother's genes determine whether the child is a girl“, 
they asked „ the father's genes determine whether the child is a boy“ 
a The author's survey in 2011 
b HALLMAN & al. [13] 
c GASKELL & al. [11] 
d HUANG & al. [19] 

0 20 40
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2
3
4
5

No

Respondents
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Figure 1. Percentage (%) of correct answers in the „quiz“  

3.3. Willingness to consume and purchase GM food  

As it could be seen from Table 7, the majority of respondents demonstrated negative attitudes 
towards consuming and buying GM food. In general, negative were 52.33% of all 
respondents, 32.62% was unsure, while only 15.06 % of respondents expressed the intention 
to consume food with GM ingredients (question R1). For a consumption of GM food 
produced with a lower amount of pesticides (question R2), a large group (44.52%) stated a 
negative attitude (fully disagree and disagree), while the number of supporters (fully agree 
and agree) increased by 10.76% compared to the general question. In relation to food 
produced with fewer pesticides, foods with higher nutrient content had a lower number of 
potential consumers (question R3). 24.38% of consumers indicated they would consume food 
modified by biotechnology to increase nutrition amount. The highest percentage of potential 
consumers was noted in the case of food modified to exhibit positive effects on human health. 
Almost half of all respondents (48.56 %) said they would consume this type of food (question 
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R4). Lower price has not changed the number of respondents generally negatively oriented 
(52.12% vs. 52.33%) (question R5). Lower prices have caused an increase in the number of 
supporters and reduction of undecided (about 4%). 
From those who agreed to buy GM foods that taste the same as traditional but it is cheaper 
(19.37% of the total sample), 29.09% would buy it for a price that is up to 15% lower than the 
price of GMO free food. Further 27.27% would accept price reduction of 15-30% and 25.45% 
of respondents would buy GM food if it would be cheaper 30-50%. Even 18.18% of 
respondents would purchase this food only if it would be cheaper 50-70% than traditional one 
(Figure 2). 
 
Table 7. Willingness to consume ad buy GM food  

 Percentage of respondents 
 Fully disagree Tend to disagree Unsure Tend to agree Fully agree 
General (R1) 
 

14.34 37.99 32.62 11.83 3.23 

Less pesticide (R2) 
 

10.95 33.57 29.68 20.85 4,95 

More nutritive (R3) 
 

9.19 37.10 29.33 21.55 2.83 

Improve health (R4) 
 

5.28 19.01 27.11 43.31 5.28 

Cheaper (R5) 11.27 40.85 28.52 15.14 4.23 
 

0 20 40

up to 15

15-30

30-50

50-70

Price…
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(%)

 
Figure 2. Willingness to pay for GM food with respect to the price reduction 
 
Relation between questionnaire items and willingness to consume and buy GM food.  
 
Multivariate analysis was conducted in order to estimate the statistical significance of 
questionnaire items that refer to the perceived benefits, risks and trust (as shown in Table 1) 
for the consumers' willingness to consume and buy GM food. The results are presented in 
Table 8, where the confidence level was 95% (α=0.05). As it could be seen from p-values 
presented in Table 8, the issues of the most importance for the readiness to consume and buy 
GM food are: M1, M4 and T5. 

- M1 ('GM foods affect adversely the health of people'); 
- M4 ('It is immoral and unethical to modify the genes of plants and animals'); 
- T5 ('I trust foreign private companies, producers of GM foods'). 

The above three questions are statistically significant for all five items related to the readiness 
to accept GM food (R1 to R5), with the level of confidence 95% (α=0.05).  
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On the other hand, the issues of the least significant for the readiness to consume GM food 
are:  

- T4 ('I trust the attitude of NGOs (e.g. the Green movement), in conjunction with GM 
food'), that is insignificant for all five items related to the readiness to accept GM food 
since its p-values for R1 to R5 are higher than 0.05; 

- B3 ('GM components extend the shelf life of foods') that is significant only for the 
item R3, but at the very limit since the corresponding p-value equals 0.49; 

- T1 ('The state of Serbia is competent to make decisions regarding GM food') that is 
significant only for the item R5, but at the limit of significance (the corresponding p-
value equals 0.47). 

These are followed by questions B4 ('GM components enhance the nutritional value of food') 
and M2 ('GM foods affect negatively on the environment') that are highly significant for the 
item R2 ('How willing are you to consume GM food if they reduce the amount of pesticides 
applied to crops?') but insignificant for R1, R3, R4 and R5. 
 
Table 8. Willingness to consume and buy GM food in correlation with questionnaire items 
 p-value 
Items R1 

 
R2 

 
R3 

 
R4 

 
R5 
' 

B1 0.041 >0.05* 0.040 >0.05* >0.05* 
B2 >0.05* >0.05* 0.050 0.039 >0.05* 
B3 >0.05* >0.05* 0.049 >0.05* >0.05* 
B4 >0.05* 0.012 >0.05* >0.05* >0.05* 
B5 >0.05* 0.043 0.001 0.046 >0.05* 
M1 0.009 0.048 0.000 0.000 0.000 
M2 >0.05* 0.011 >0.05* >0.05* >0.05* 
M3 >0.05* 0.001 >0.05* 0.005 0.003 
M4 0.023 0.002 0.000 0.003 0.000 
M5 0.048 >0.05* >0.05* >0.05* 0.049 
T1 >0.05* >0.05* >0.05* >0.05* 0.047 
T2 >0.05* >0.05* >0.05* 0.049 0.032 
T3 0.046 0.009 0.007 >0.05* >0.05* 
T4 >0.05* >0.05* >0.05* >0.05* >0.05* 
T5 0.011 0.012 0.040 0.024 0.001 
* not significant  
 
Relation between a level of knowledge and willingness to consume and buy GM food.  
 
Three groups of respondents have been formed, according to the knowledge level: Group I - 
insufficient level of knowledge (0 and 1 correct answer), Group II - intermediate level of 
knowledge (2 and 3 correct answers), and Group III - high level of knowledge (4 and 5 
correct answers). As previously explained, we have merged together points 1 and 2 of a 5-
level Likert scale to present generally negative answers, and points 4 and 5 to show generally 
positive answers. The corresponding results are shown in Table 9 and Figure 3. 
Generally, it could be concluded that respondents from Group III are the most willing to 
consume and buy GM food. All three groups, regardless of the level of knowledge of 
biotechnology, are the most willing to consume GM foods that have positive effects on 
human health (item R4). Respondents with insufficient and intermediate level of knowledge 
prefer GM food produced with fewer amount of pesticides (item R2) than GM food with more 
nutrients (item R3). On the contrary, respondents with high level of knowledge prefer GM 
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food with more nutrients. Price factor (item R5) has the greatest influence on the Group III 
and the lowest impact on the Group I (Table 9). 
 
Table 9. Relation between a level of knowledge and willingness  to consume and buy GM food (%) 
 I Group II Group III Group 

Answers negative  positive  negative  positive  negative  positive  

R1 49.65 20.52 51.54 12.33 48.85 18.91 

R2 50.35 19.83 42.85 25.44 43.38 28.29 

R3 50.35 17.20 38.77 23.84 49.11 30.15 

R4 20.52 25.79 24.56 43.75 21.88 62.50 

R5 60.35 5.26 53.21 16.54 43.75 30.62 
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Figure 3. Relation between a level of knowledge and a percentage (%) of generally positive responses regarding 
the willingness to consume and buy GM food (items R1 to R5) 

 
Looking at the number of undecided respondents in groups, it can be concluded that the highest 
percentage of undecided is from Group I (average value 36%) followed by Group II (33.43%). 
The least indecisive are those with the highest knowledge level (24.51%) (Figure 4). 
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Figure 4. Undecided respondents (%) 
 
 
 
 
 



TATJANA PAPIC BRANKOV, TATJANA SIBALIJA,  
KOVILJKO LOVRE, DRAGO CVIJANOVIC, JONEL SUBIC 

  

8304 Romanian Biotechnological Letters, Vol. 18, No. 3, 2013 

4. Discussion and conclusions 
 
In this paper we have tested willingness to consume and buy GM foods among Serbian 
population. Also, we have analysed the influence of the level of knowledge of biotechnology 
on the acceptance of GM food. Respondents are asked 20 questions in questionnaire and 5 
questions in 'quiz' that was used to asses the knowledge level. 
Our results generally provided three major factors that consistently affect Serbian consumers' 
acceptance of GM food: perceived risk on human health (M1), ethical and moral issues (M4) 
and distrust in companies which produce GM food (T5). The issues of the least significant for 
the readiness to consume GM food are: trust in NGOs (T4), shelf life of food (B3) and 
competency of Serbian government (T1). 
This study showed that most Serbian participants had negative opinion about GM in general, 
which is in accordance with Croatian, Swedish, Italian and Greek results (RENKO & al. [26]; 
CERJAK & al. [4]; HURSTI & al., [20]; SABA & al. [27]; BATRONOU & al. [2]). Majority 
of Serbian consumers believe that genetically engineered components extend the shelf life of 
food and enhance external appearance, but reduce its taste, freshness and nutritional value. 
They consider GM food potentially harmful to human health and environment. They believe 
that it is immoral and unethical to modify the genes of plants and animals, and are frightened 
by the lack of information. The majority of the respondents have no confidence in the state of 
Serbia and in scientific analysis or in multinational companies. 
Furthermore, this study showed that Serbian consumer' knowledge about biotechnology is 
relatively low, which maybe affects their negative attitudes about consumption of GM food. 
Consumers with a high level of knowledge are the most willing to consume and buy GM food. 
This is followed by the consumers with intermediate level of knowledge. Finally, the least ready 
to accept GM food are consumers with insufficient level of knowledge. This finding about 
knowledge and attitudes is in line with PROKOP [25] findings among Slovakian students, and it 
is contrary to the Spanish work which showed that the more knowledge the respondents have the 
greater the consumer-perceived risk is (MARTINEZ-POVEDA & al. [23]). 
Consumer surveys demonstrate that the major motivation for buying GM food seems to be 
health related. Almost half of all respondents (48.56 %) said they would consume GM food if 
it positively influences the human health, which makes a threefold increase compared to 
15.06% who generally accept this food. The same motive for the purchase has been recorded 
many times in the case of organic food ALVENSLEBEN [1]; EKELUND [7]; HUANG [18]; 
SCHIFFERSTEIN & OUDE OPHUIS [29]; TREGEAR & al. [36]; WANDEL & BUGGE 
[37]. Other motives for purchase, with roughly similar importance, are the reduced amount of 
used pesticides and increased nutrient content in food. These findings are in line with 
previous work which indicated that the consumers are more willing to accept application of 
GM that offers tangible benefits to the consumer FREWER & al. [9]. 
The question 'Would you buy GM food if it were the same taste as the traditional, but 
cheaper?' was used to assess how price affects purchase criteria and how important consumers 
perceive that the price is. Respondents' results showed that the price reduction issue does not 
have a dominant role in making buying decisions. Only 19.7% of respondents would buy GM 
food if it tastes the same as a traditional food, but cheaper. Lower price plays a smaller role 
than in the neighbouring state of Croatia where GM food was accepted by 33% of respondents 
CERJAK & al. [4]. The price has no effect on the respondents that did not correctly answer 
any questions in the 'quiz'.  
Our results may generally imply that consumers who disapprove of buying GM food products 
cannot be easily persuaded to change their mind even with the additional nutritional 
enhancement in the product and a lower price. The main conclusion from this research is that 
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the introduction of GM food into agro-food markets in Serbia should be accomplished by 
adequate policies to guarantee consumer safety, since some of the most influential factors in 
consumer perceived risk from these foods are distrust in multinational companies and 
concerns about health. Our findings suggest that nearly half of Serbian consumers have no 
trust in government, what means that similarly to Japanese case HOBAN [15] possible GM 
food production approval of the State will not significantly increase its acceptance.  
 
Acknowledgements 
 
This paper represents a part of the research results of the Project of Integral and 
Interdisciplinary Research (No. 46006) “Sustainable Agriculture and Rural Development in 
the Function of the Accomplishment of Strategic Objectives of the Republic of Serbia in the 
Danube Region”, funded by the Ministry of  Education and Science of the Republic of Serbia. 
 
References 
 
1. V.R. ALVENSLEBEN, Ecological aspects of food demand: the case of organic food in Germany. AIR-CAT 

4th Plenary Meeting, Health, Ecological and Safety Aspects in Food Choice, 4 (1): 68-79, (1998). 
2. A.M. BATRINOU, V. SPILIOTIS, G. SAKELLARIS, Acceptability of genetically modified maize by 

young people. British Food Journal, 110 (3): 250 – 259, (2008). 
3. T. BERNAUER, Genes, trade, and regulation: The seeds of conflict in food biotechnology, Princeton 

University Press, New Jersey, NJ, (2003). 
4. M. CERJAK, D. KOVACIC, I. GRGIC, What are the concerns of Croatian traditional food consumers 

regarding GM food? British Food Journal, 113 (1): 37 – 49, (2011). 
5. M.F. CHEN, H.L. LI, The consumers' attitude toward genetically modified foods in Taiwan. Food Quality 

and Preference, 18 (4): 662-674, (2007). 
6. K.R. CURTIS, J.J. MCCLUSKEY, T.I. WAHL, Consumer acceptance of genetically modified food 

products in the developing world. AgBioForum, 7 (1&2): 70-75, (2004). 
7. L. EKELUND, Vegetable consumption and consumer attitudes towards organically grown vegetables - the 

case of Sweden. Acta Horticulturae, 259: 163-172, (1989). 
8. EUROPEAN COMMISSION, Europeans and Biotechnology in 2010. Winds of change?, available at: 

http://ec.europa.eu/public_opinion/archives/ebs/ebs_341_winds_en.pdf (accessed 12 February 2012), 
(2010). 

9. L.J. FREWER, C. HOWARD, R. SHEPHERD, The influence of realistic product exposure towards genetic 
engineering of food. Food Quality and Preference, 7: 61-67, (1996). 

10. P. GANIERE, W.S. CHERN, D. HAHN, A continuum of consumer attitudes toward genetically modified 
foods in the United States. Journal of Agricultural and Resource Economics, 31(1): 129-149, (2006). 

11. G. GASKELL, N. ALLUM, S. STARES, Europeans and biotechnology in 2002, available at: 
http://ec.europa.eu/public_opinion/archives/ebs/ebs_177_en.pdf (accessed 01 March 2012) (2003). 

12. D. GROBE, R. DOUTHITT, L. ZEPEDA, A model of consumers' risk perceptions toward recombinant 
bovine growth hormone (rbGH): the impact of risk characteristics. Risk Analysis, 19 (4): 661-673, (1999). 

13. W.K. HALLMAN, W.C. HEBDEN, H.L. AQUINO, C.L. CUITE, J.T. LANG,  Public perceptions of 
Genetically Modified Foods: A national Study of American Knowledge and Opinion, available at:  

1. http://www.foodpolicy.rutgers.edu/docs/pubs/2003_Public_Perceptions_of_Genetically_Modified_Foods.p
df (accessed 10 January 2012), (2003). 

14. T.J. HOBAN, Consumer acceptance of biotechnology: an international perspective. Nature Biotechnology, 
15 (3): 232-234, (1997). 

15. T.J. HOBAN, Consumer acceptance of biotechnology in the United States and Japan. Food Technology, 53 
(5): 50-53, (1999). 

16. J.E. HOBBS, M.D. PLUNKETT, Genetically modified foods: consumer issues and the role of information 
asymmetry. Canadian Journal of Agriculture Economics, 47 (4): 445-455, (1999). 



TATJANA PAPIC BRANKOV, TATJANA SIBALIJA,  
KOVILJKO LOVRE, DRAGO CVIJANOVIC, JONEL SUBIC 

  

8306 Romanian Biotechnological Letters, Vol. 18, No. 3, 2013 

17. F. HOSSAIN, B. ONYANGO, Product Attributes And Consumer Acceptance Of Nutritionally Enhanced 
Genetically Modified Foods. International Journal of Consumer Studies, 28 (3): 255-267, (2004). 

18. C.L. HUANG, Consumer preferences and attitudes towards organically grown produce. European Review 
of Agricultural Economics, 23 (3): 331-342, (1996). 

19. J. HUANG, H.QIU, J. BAI, C. PRAY, Awareness, acceptance of and willingness to buy genetically 
modified foods in Urban China. Appetite, 46(2): 144-151, (2006). 

20. U.K. HURSTI, M.K. MAGNUSSON, A. ALGERS, Swedish consumers opinions about gene technology. 
British Food Journal, 104 (11): 860 – 872, (2002). 

21. S. JASANOFF, Designs on nature: Science and democracy in Europe and the United States, Princeton 
University Press, New Jersey, NJ, (2007). 

22. M.K. MAGNUSSON, A. ARVOLA, U.K. HURSTI, L. ABERG, P.O. SJODEN, Attitudes towards organic 
foods among Swedish consumers. British Food Journal, 103 (3): 209-227, (2001). 

23. A. MARTINEZ-POVEDA, M.B. MOLLA-BAUZA, F.J. DEL CAMPO GOMIS, L.M.C. MARTINEZ, 
Consumer-perceived risk model for the introduction of genetically modified food in Spain. Food Policy, 34 
(6): 519-528, (2009).  

24. B. ONYANGO, R. GOVINDASAMY, W. HALLMAN, H.M. JANG, V.S. PUDURI, Consumer 
acceptance of genetically modified foods in Korea: factor and cluster analysis, working Paper No. WP-
1104-015, New Jersey, Food Policy Institute, Rutgers University, (2004). 

25. P. PROKOP, A. LESKOVA, M. KUBIATKO, C. DIRAN, Slovakian students' knowledge of and attitudes 
toward biotechnology. International Journal of Science Education, 29 (7): 895-907, (2007). 

26. N. RENKO, V. BRCIC-STIPCEVIC, S. RENKO, Attitudes of the Croatian population toward genetically 
modified food. British Food Journal, 105 (3): 148 – 161, (2003). 

27. A. SABA, S. ROSATI, M. VASSALLO, Biotechnology in agriculture: Perceived risks, benefits and 
attitudes in Italy. British Food Journal, 102 (2): 114 – 122, (2000). 

28. P. SANDOE, What is the lesson to be learnt from the controversy about gene technology? Keynote lecture, 
Report of the First Integrated Discussion Platform (IDP)- Meeting of the Thematic Network 
ENTRANSFOOD, Ispra, pp. 25-28, (2001). 

29. H.N.J. SCHIFFERSTEIN, P.A.M. OUDE OPHUIS, Health-related determinants of organic food 
consumption in The Netherlands''. Food Quality and Preference, 9 (3): 119-133, (1998). 

30. J. SCHOLDERER, L.J. FREWER, The biotechnology communication paradox: experimental evidence and 
the need for a new strategy. Journal of Consumer Policy, 26 (2): 125-157, (2003). 

31. M. SIERGIST, Factors influencing public acceptance of inovative food technologies and products'. Trends 
in Food Science& Technology, 19 (11): 603-608, (2008). 

32. A. SORGO, J. AMBRODZIC-DOLINSEK, The relationship among knowledge of, attitudes toward and 
acceptance of genetically modified organisms (GMOs) among Slovenian teachers', Electronic Journal of 
Biotechnology [online], 12 (4) , available at: 
http://www.ejbiotechnology.cl/content/vol12/issue4/full/1/index.html (accessed 17 December 2011), 
(2009). 

33. A. SORGO, J. AMBRODZIC-DOLINSEK, Knowledge of, attitudes toward, and acceptance of genetically 
modified organisms among prospective teachers of biology, home economics, and grade school in 
Slovenia. Biochemistry and Molecular Biology Education, 38 (3): 141-150, (2010). 

34. P. SLOVIC, Trust, emotion, sex, politics, and science: surveying the risk-assessment battlefield. Risk 
Analysis, 19 (4): 689-701, (1999). 

35. A. STEPTOE, T.M. POLLARD, J. WARDLE, Development of a measure of the motives underlying the 
selection of food: the food choice questionnaire. Appetite, 25 (3): 267-284, (1995). 

36. A. TREGEAR, J.B. DENT, M.J. MCGREGOR, The demand for organically grown produce. British Food 
Journal, 96 (4): 21-5, (1994). 

37. M. WANDEL, A. BUGGE, (1997), Environmental concern in consumer evaluation of food quality. Food 
Quality and Preference, 8 (1): 19-26, (1997). 

38. M.M. WOLF, P. BERTOLINI, J. PARKER-GARCIA, A Comparision of Consumer Attitudes towards GM 
Food in Italy and the USA. In: EVENSON, R.E., SANTANIELLO, V. (eds), Consumer Acceptance of 
Genetically Modified Foods, CABI Publishing, UK, 2004,  pp. 131-141. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


