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ANALYSIS OF POLISH CONSUMERS AWARENESS AND ATTITUDE S TOWARDS GMO
IN LIGHT OF THE SURVEY

Summary

The aim of the study was to determine the awaremedsttitudes of Polish consumers towards GMO. Sthdy was con-
ducted among 202 respondents living in big citied amaller towns and villages, using a survey domesaire, made
available online and in paper from. Analysis of thsults showed that all respondents knew the tdrigenetically modi-
fied organisms", but their level of awareness all®MOs was rather limited. Despite knowledge ofrtbles of genetic en-
gineering threats, respondents declared that thatylook for GMO-free products on the market and ailing to believe
in producers’ ensuring of the safety of GMOs foaltte In addition, available studies on the negatimpact on laboratory
animals and the environment of transgenic organidmaot affect their decision of food choices. Gouently, in order to
raise consumer awareness of GMOs, it is necessabydaden and intensify educational activities ba impact of trans-
genic organisms on health and the environment disasen healthy nutrition, free from GMO-contaigiproducts.
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ANALIZA SWIADOMO SCI | POSTAW POLSKICH KONSUMENTOW WOBEC GMO
W SWIETLE BADA N ANKIETOWYCH

Streszczenie

Celem badania byto okflenie swiadomdaci i postaw polskich konsumentéw dogygzxh GMO. Badanie przeprowadzono
wsréd 202 respondentéw mieszkaych w ddaych miastach i mniejszych miejscadgiach oraz na wsi, przyzyciu kwestio-
nariusza ankiety, udoginionego w formie internetowej oraz papierowej. Waza uzyskanych wynikéw pozwolita na
stwierdzenieze wszyscy respondenci znali ggi¢ ,,organizmy modyfikowane genetycznie”, jedndk poziomswiadomo-
sci dotyczcy GMO byt déé¢ ograniczony. Pomimo wiedzy na temat ryzyka zagrae strony igynierii genetycznej, re-
spondenci deklarowalie nie szukaj na rynku produktow bez GMOg gotowi wierzy w zapewnienia producentow o nie-
szkodliwgci GMO dla zdrowia. Ponadto depne wyniki bada dotyczce negatywnego oddziatywania na zwitadabo-
ratoryjne isrodowisko organizméw transgenicznych nie wywigreptywu na ich decyzje dotyee wyborwzywnaici. Dla-
tego w celu podniesienia pozioswiadomdci konsumentow w zakresie GMO ngl@oszerzai intensyfikowd dziatania
edukacyjne dotygze wpltywu organizmow transgenicznych na zdrowi®dowisko, jak rownie na temat zdrowegey-

wienia, wolnego od produktéw zawieraych GMO.

Stowa kluczoweinzynieria genetyczna, konsument, organizm zmodyfikpwanetycznigwiadomaé, postawa

1. Introduction

Biotechnology and genetic engineering methodase
of the most important present issues of contempaseir-
ence as well as business interests. At the batealevel-
opment of molecular transformation of living orgsmi
are: the state regulations, the dynamic progressxpéri-
mental research and, above all, public opinion thig
largely shaped by the mass media [1]. Today's teches
of genetic modification used in order to obtaineavrvari-
ability and improve plants, are based on genetgineer-
ing. It uses methods to achieve effects that dffecult or
impossible to obtain using traditional methods ddnp
breeding [2]. There are vector methods that usgstrenic
organisms to carry transgene to recipient cells, movec-
tor, direct methods, where different techniquesused to
facilitate the transgene to overcome the recipéemgll
membrane [3, 4, 5]. Transgenesis products haventetioe
subject of numerous controversies, causing thesidiviof
society into supporters and opponents of genetidifina-
tion. Discussions which take place mainly in the o$ ge-
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netically modified organisms (GMOs) as raw matsrial
considered by many researchers as not indiffecetite life
and health of consumers [6, 7].

Common understanding of the problems of GMOs by
the public is very intuitive, because the underditagn of
the methods used in biotechnology requires speeli
knowledge inaccessible to most people. Therefbeeniost
important research from this area aims at idemtgfycon-
sumer awareness of GMOs, including information oeirt
level of knowledge, sources and availability obimhation,
and the general attitude of the respondents toutiee of
GMOs in food production [8]. Public opinion, sees the
main tool for determining the behavior of consumers
wards genetically modified products, is considessdan
important factor to assess the acceptance of pteduamns-
genesis [9, 10].

In order to assess the level of knowledge and @wess
and attitudes of different population groups inatiein to
transgenic organisms and food produced with theitig-
pation, Polish consumers were surveyed in largescand
smaller towns and villages.
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2. Materials and methods

small towns (<30,000 inhabitants) and rural area&A),
while the rest (47%) were residents of cities vethopula-

The questionnaire survey, based on a 20-question s tion of> 30,000 residents. Higher education had®%y of

vey, was made available online and in paper formttie

the respondents, secondary 38.6% of the respondemits

purpose of evaluating consumer awareness of GMO arahly 3.5% of the respondents were professional asich

food produced with their participation. The onlifoem of
the questionnaire was developed using Google Fofimes.
study was attended by 202 people aged 20-35 yieang

in large cities (> 30,000 inhabitants) and smatevns (cit-
ies <30,000 inhabitants and villages). There wedel%
and 39.9% men in the study grol¥.9% of respondents
had higher level of education, 38.6% secondaryl!lefe
education, and 3.5% vocational or primary levekditica-

Both in the case of the surveyed residents of laitigs and
small towns, almost everyone met the concept of GMO
(97.7% and 97.4%, respectively). However, only 32 &f
respondents from large cities and about 20% fromallsm
towns rated their knowledge in this area as higth eery
high. Approximately one third of the respondentsalided
it as mediocre. The differences between the graipe-
spondents were statistically significant in thispect. As a

tion. The survey was local and covered the inhabitants afource of information on GMOs, the respondents rfrest

the Podlaskie voivodship. Completion of the survegs

quently referred to the Internet (56.3% of resposiérom

voluntary and anonymous. The questionnaire design alarge cities and 61.7% from small towns), while @th20%

lowed respondents to select responses from theflisidi-
cated answers (closed questions).

Statistical evaluation was conducted using Statycs
Centurion 15.2.11.0 and Microsoft Office 2013. hder to
establish the interrelationship between the andlyzari-
ables, the analysis of the diversity of respondeaiswers
was made separated according to the place of thsir
dence. For this purpose, the nonparametric rankissinJ
Mann-Whitney was used (significance level p<0.08).
valueis given in the tables, if the result of the analysas
not statistically significant was determined as (48t sta-
tistically significant). The results were also meted as a
percentage of the value of the studied subgroup.

3. Results and discussion

202 respondents participated in the study. Thezeew

declared that they did not seek information on GM®Dall
(Table 1). Only a few years ago, Pentor's resesinciived
that half of Poles never met the concept of GMO.tm
other hand, only 2% of those who claimed knowledge
the subject rated it as high [11]. In Michota-Kaka et al.
survey [12] conducted among medical students, dstiiat
91.5% of Polish students and 96.2% of Finnish sitgle
heard about GMO. At the same time, the majoritythef
respondents in both groups defined their level Q5
knowledge as small. As the source of his knowleafgene
surveyed students indicated most studies and faamly
friends, the Internet and the least [12]. Othedists of ag-
ricultural students have shown that about 90% e@fth
knew the concept of GMOs, and their knowledge was d
rived mainly from online sources (78%) and themfrizle-
vision and scientific publications [8]. As pointedut
Lisowska and Cortez [13], the public is not ableiride-

123 women (60.1%) and 79 men (39.9%) in the studpendently analyze the literature in the field of Gddue to

group. More than half of the respondents were esgglof

the lack of necessary very specialized knowledge.

Table 1. Percentage of responses to the questidhs survey on knowledge and its sources abouttggaily modified or-

ganisms

Tab. 1. Odsetek odpowiedzi respondentéw na pytamkéety dotyczcych wiedzy i jefrodet na temat organizméw gene-

tycznie modyfikowanych

. R Citizens of small
Question Cltlzens_of big cities towns and villages p-value
n=87 _

n=115
Have you heard of genetically modified organisms
"GMOs" (eg soybeans, maize)?
- Yes 97.7 97.4 ns
- No 12.3 12.6
Where do you look for GMO information?
- TV 1.1 7.8 ns
— Internet 56.3 61.7
- Radio 1.1 0.9
— Press 4.6 1.7
- specialized publications 14.9 6.1
— family 1.1 0.9
- friends 1.1 0.9
- | was not looking for information 19.5 20.0
How do you rate your level of knowledge about GMOs?
- lack of knowledge 3.4 3.5 0.0376103
- very low 14.9 20.9
- small 14.9 235
— average 34.5 32.2
- high 27.6 15.7
— very high 4.6 4.3
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Respondents asked to indicate which foods prodbged
genetic engineering techniques are present on tthishP
market, in the majority were of the opinion thatgh are
the feed, grain and food additives. In the groupesfdents
of large cities such answers indicated respectivisy9,
73.6 and 70.1%, respondents. In the group of ratdef
small towns and villages respectively 78.3, 87.6 69.6%.
This group of respondents also indicated often taties
(75.7%) and fruits (67.8%) occurring as GM on tladidh
market (Fig. 1). It follows that many of the resgdents are
unaware that only the insect resistant Maize Incieet
MONS810 is currently authorized in the European Wnio
[14].

Regarding the opinion of respondents on the radsn-
ciated with the use of GMO-containing foods, botbups
of respondents had similar opinions. 42.5% of radpots
from large and 43.5% from small towns believed ttht
risk was greater than the benefit, while at the esaime
about 20% of the respondents in both groups were co
vinced that the risk was smaller than the bené€fitite a
large proportion (20.6% from large and 24.4% frammal
towns) could not or could not assess it (TableTRese re-
sults indicate that the attitude of limited confide and un-
certainty in GMOs observed across Europe is dueote
tradictory information on the subject appearingdiacus-
sions and media [16].

Respondents from both large and small towns ques- The issue of the safety of using GMOs in the emsr

tioned about the dangers of genetically modifiegaoisms
for human health in more than 65% agreed with $kase-
ment. The opposite view represented 18.4% of redgus

ment is very important, so the respondents werecdsk
indicate which threats they think are the greatdste
overwhelming majority (> 70%) of the respondentsnir

from large and 20.9% of small towns. Some respaisdenboth groups indicated that the greatest threatimée dis-

did not answer clearly on the subject (Table 2)alstudy
of agricultural students [8], a similar result (60%as ob-
tained with regard to the belief that GMOs are hdaas to
health; In this survey the least (13%) considered GMO
safe and 33% were unable to answer this questigpiel-
Stodkowska et al. [15] found that 69% of responsdendli-
cating a potentially adverse health effects ofGhOs.
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64% of respondents in both groups are also at hghin
the absence of control over the crossing of GM tglavith
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Fig. 1. Percentage of respondents’ responses figmities (A) (n=87) and small towns (B) (n=115)tte questions of the
survey on the presence of food products obtainegelgtic engineering techniques on the Polish marke

Rys. 1. Odsetek odpowiedzi respondentowegctiumiast (A) (n=87) i matych miejscosen (B) (n=115) na pytanie ankiety
0 wysepowanie produktow spgwczych otrzymywanych technikamiyimierii genetycznej na polskim rynku
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Table 2. Percentage of respondents’ responses tpu#stions of the survey on awareness of theemtdtl of genetically modified foods on health
Tab. 2. Odsetek odpowiedzi respondentéw na pysahigty dotyazce swiadomdaci w zakresie wptywgywnaci modyfikowanej genetycznie na

zdrowie
Citizens of | Citizens of small towns
Question big cities and villages p-value
n=87 n=115
Do you think that consuming genetically modifiedds can nega-
tively affect health?
- yes 65.5 67.0 ns
- no 18.4 20.9
— | have no opinion / | do not know 16.1 12.2
What do you think is the risk of using geneticatipdified foods?
— greater than benefits 42.5 43.5 ns
- less than benefits 23.0 20.0
— the risks and benefits are equal 13.8 12.2
- hard to say 14.9 20.9
— | have no opinion / | do not know 5.7 3.5

Maintaining biodiversity is essential for the prodanc-
tioning of agricultural ecosystems and makes fasmac-
tions and agricultural production more sustainald cost-
effective [17, 18]. Only from 4 to 8% of the respents
indicated the absence of environmental threats BWOs
(Fig. 2). Based on the Eurobarometer surveyingasaisk
in Europe [19], it was found that GMOs are percdit@ be
unnaturally affecting social life and the environme

In the next question, the respondents were askedli-

Source: own studyZrodio: badania wiasne

towns people believe that GMO products should belé&d.
At the same time, more than 50% of the respondertieth
groups assessed that the commercially available Gos0
was labeled to a small extent and about 33% tha&st not
labeled at all. 41.4% of consumers living in bitjes and
47% of smaller towns declared that they did not ptign-
tion when buying food on the GMO label. Similar uks
were obtained by Kramkowska et al. [1] in a study-c
ducted among students, more than half of whichsste

cate among the given GMO statements those which theéhat GMO foods were labeled insufficiently. The pes-

agree. Both groups in more than 70% of the respsoinsi
cated that GM plants are more resistant to pestsleseases
by introducing genes from other organisms intortimlA.
13.9% of large and 17.2% of the respondents froail sawns
have chosen to say that GM organisms have not theen
oughly studied by scientists, so the effects arghtiee im-
pacts that they can have on the environment ancihin@alth
in the future are unknown (Fig. 3). These botlestants con-
firm that the respondents not only heard, but tieye largely
correct knowledge about GMOs.

dents were asked how much higher price they woeld b
willing to pay for free-GMO food. As many as 41.486
respondents from large cities and 30.4% from staahs
would not pay more for such products. Up to 10% emor
would pay respectively 23.0 and 30.4% of resporsjearid

about 11-30%, 28.7 and 24.3% of respondents. On the

question whether GM crops and foods should be prtetoi
affirmatively answered 44.1% of consumers from éacg-
ies and 47.3% of the smaller centers, while moas t856%
of the respondents were of the opposite opinionwéier,

The survey, apart from the knowledge and consumewvhen asked whether the manufacturer of a GMO-hasnle
awareness, aimed at identifying their attitudes at@w product would convince them to buy them, the regpois
GMOs. The data presented in Table 3 show that tfie a in both groups over 50% responded negatively, asija
tudes of consumers in this respect from both groupe  nificant proportion did not answer unequivocall®8% of
comparable. 88.5% of large cities and 92.2% of bmathe respondents from large and 29.6% from smalh&)w
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Source: own studyZrédio: badania wtasne

Fig. 2. Percentage of respondents’ responses fignsities (A) (n=87) and small towns (B) (n=115)ttee question of the survey on

threats for environment and people from GMOs

Rys. 2. Odsetek odpowiedzi respondentowegctiumiast (A) (n=87) i matych miejscasen(B) (n=115) na pytanie ankiety o zagemia

dla srodowiska i czlowieka ze strony GMO

Renata KAZIMIERCZAK, Beata PAPROCKA, Dominika SREDNICKA-TOBER,
Katarzyna SWIADER, Ewa REMBIALKOWSKA

175

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 62(3)



No answer | 4

.1
They areas safe as traditional food 88
Require areduced amount of chemicals and.. 01‘01

: -
ey oW et el T e ILC e O P O /. — 7 | -g.s

They havenot been thoroughly investigated. . =1 319 2
m 26
m23

[

They can help recice global hunger

They have greater tolerancefor.. = (1; ;)8

0.0 20,0 40.0 60.0 80.0
Esmall cities  Mbig cities

Source: own studyZrodio: badania wiasne

Fig. 3. Percentage of respondents’ responses figroities (n=87) and small towns (n=115) in relatio the selection of
statements about GMOs with which respondents agree

Rys. 3. Odsetek odpowiedzi respondentoweyctiumiast (n=87) i matych miejscovad (n=115) w odniesieniu do wyboru
sformutowa dotyczcych GMO, z ktérymi badaniestgadzaj

Table 3. Percentage of respondents’ response tquibstions of the survey about their attitudesatdvgenetically modi-
fied organisms
Tab. 3. Odsetek odpowiedzi respondentow na pytntyez.ce ich postaw wobec organizméw modyfikowanych gerree

. Citizens of big cities| Citizens of §ma||
Question _ towns and villages p-value
n=87 -

n=115
Do you think that GMO products should be propealy |
beled?
- yes 88.5 92.2 ns
- no 8.0 6.1
— | have no opinion / | do not know 3.4 1.7
To what extent do you think that genetically magtifi
food is labeled?
- small 51.7 53.0 ns
— average 13.8 12.2
- large 1.1 0.9
- no signage 33.3 33.9
Do you pay attention when buying food whether ih-cp
tains GMO?
- yes 41.4 47.0 ns
- no 58.6 53.0
How much more would you be willing to pay for GMQ-
free products?
- <10% 23.0 30.4 ns
- 11-30% 28.7 24.3
- 31-50% 5.7 5.2
- >50% 1.1 9.6
- | would not pay more 41.4 30.4
Is the manufacturer to ensure the harmlessnespufch
uct of genetically modified convince you to purcha®
- yes 25.3 19.1 ns
- no 55.2 51.3
- hard to say 195 29.6
Do you think that society is open to food and gieady
modified organisms?
- yes 19.5 16.5 ns
- no 80.5 83.5
Do you think that GMO cultivation and sales of GMO
products should be prohibited?
- yes 47.1 44.3 ns
- no 37.9 35.7
- | have no opinion 14.9 20.0
Do you think that genetically modified organism®uhal
be used in medicine and the pharmaceutical indRistry
- yes 42.5 33.0 ns
- no 21.8 38.3
- | have no opinion 35.6 28.7

Source: own studyZrodio: badania wiasne
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Regarding the question whether Polish society aslyeor
GMO, the respondents in both groups had a simparion
and stated in more than 80% that they were notyreact

the need for labeling of products containing GM@hjch
are currently not in their opinion, sufficiently rkad.

5. It is worth noting that the awareness and attitofle
ceptance of the use of GMOs in the medical andmaar many respondents to GMOs were often undecided @and i
ceutical industries differed in the unquestionespomdents. consistent, which can come from equivocal mediantsp
42.5% of respondents from large and 33.0% from lsmahnd the limited access to reliable information blase reli-

towns accept this possibility. However, quite agéaper-
centage of the respondents were opposed to theacpnt
claim (21.8 and 38.3%, respectively). Approximatelye
third of respondents could not give a clear answwethis
question. Undecided and often contradictory atéuchf
consumers result from contradictory information @mgn
from different sources, which prevents the formatid un- 2]
ambiguous opinions [16].

As Wunderlich and Gatto [20] has reported, consume
knowledge of GMOs is low, according to studies dase [3]
direct consumer surveys (in US, Latvia, Turkey,ailapnd
Italy). The main findings of the review say that @8n-
sumers tend to accept GMOs more readily than Earope
counterparts, with Europeans having higher williegg to
pay for non-GMO foods than Americans, but meta-ysed
of consumer behavior still show that consumers ahale
are willing to pay more for non-GM products than GM
products. It is interesting that whereas Europe@nsion to
GM goods is increasing dramatically over time amndaa
slower but still growing rate in the United Statesher
parts of the world are becoming less resistantNbf@ods.
Many consumers report that they receive informasibaut
GMO food products from the media, Internet, andeoth
news sources. These sources may be less reliabiesti-
entific experts whom consumers trust more to piteten
facts. Although many in the United States suppaahda-
tory GMO labeling (similar to current European stards),
consumer awareness of current GMO labeling is |18w.
distinction must also be made between GMO famiijari
and scientific understanding, because those wharene
familiar with it tend to be more resistant to bigareering,
whereas those with higher scientific knowledge ssdend
to have less negative attitudes toward GMOs [20].

The study indicates the need to increase consaaer
cess to reliable information about GMOs, based rate-
pendent research, which would allow access to bilelia
knowledge in this field.

(1]

4

(5]
6]
(7]

(8]

Bl
(10]

(11]

(12]

(13]

(14]

4. Conclusions
[15]

1. Both consumers in large cities and smaller towreskiine
concept of GMOs, but their level of knowledge iis tfield
would usually be assessed as small or averagecavisumers
in larger cities more likely to consider their legéknowledge
to be higher. The Internet was the most commoncsoaf
knowledge about GMOs for both groups.

2. Respondents mostly identified with the statemeat th
plants are more resistant to pests and diseasestrbgiuc-
ing into their DNA genes from other organisms.

3. Most of the respondents were convinced of the (iaten
negative impact of GMOs on human health and environ
mental risks, indicating primarily the lack of cooitover — [19]
the crossing of GM non-GM species, the threatetsfbio-
diversity, and displacement of native species agdgenic.

4. The vast majority of respondents were of the opinio
that Polish society was not ready for GMO and ersjzieal

(16]

(17]

(18]

(20]
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able scientific research in this field.
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