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CONSUMER ATTITUDES TOWARDS NOVEL
TECHNOLOGIES IMPLEMENTED IN FOOD PRODUCTION
ACROSS SELECTED REGIONS OF POLAND®

Postawy konsumentéw wobec nowych technologii wykorzystywanych
w produkcji zywnosci w wybranych regionach Polski®

The objective of the research was to determine the degree
of and conditions for food technology neophobia among
consumers in selected regions of Poland. The research was
conducted in 2019 in Podkarpackie (150 people), Mazowieckie
(161) and Zachodniopomorskie (149) voivodeships, using
a survey method. The results obtained show a difference in the
respondents’ attitudes towards novel technologies depending
on the region. The highest level of neophobia was observed
among the residents of Podkarpackie voivodeship, with
moderate levels displayed in Zachodniopomorskie voivodeship
and the people of Mazowieckie voivodeship being the most
accepting of novel food technologies. Different conditions
for consumer attitudes towards novel food technologies have
been observed in the analysed regions as well.

Key words: food technology neophobia, Polish consumers.

INTRODUCTION

Novel technologies used in food production spark different
reactions from consumers [2, 13]. Consumer attitudes towards
products manufactured with novel technologies can be
illustrated with two extremes. The first one is approval of
novel products, while the other consists in denial of the new
and exhibiting preference for conventional products [6, 11].
A majority of consumers lack sufficient knowledge regarding
the technologies used in food production, which in turn
significantly hinders the acceptance of said technologies [3,
10]. A positive consumer attitude towards novel technologies
depends on the perceived risks and benefits attached to it
[1]. Some technologies, such as genetic engineering, cause
consumer backlash due to being perceived as a source of
unknown and dangerous risk [12], which corresponds in
a negative manner to the approval and willingness to consume
the product [15].

Celem przeprowadzonych badan bylo okreslenie poziomu
i uwarunkowan food technology neophobia wsrod konsu-
mentow z wybranych regionow Polski. Badania przeprowa-
dzono w roku 2019 na terenie wojewodztw Podkarpackiego
(150 o0sob), Mazowieckiego (161) i Zachodniopomorskiego
(149) metodq ankietowq. Uzyskane w efekcie badan wyniki
Swiadczg o zréznicowaniu postaw respondentow w stosunku
do nowych technologii produkcji zywnosci w zaleznosci od
regionu. Najbardziej neofobiczni okazali si¢ by¢ mieszkancy
wojewodztwa Podkarpackiego, umiarkowanie wysoki poziom
food technology neophobia stwierdzono w grupie badanych
z wojewodztwa Zachodniopomorskiego, a najwyzszy poziom
akceptacji dla nowych technologii wyrazili mieszkancy woje-
wodztwa Mazowieckiego. W analizowanych regionach stwier-
dzono takze odmiennos¢ uwarunkowan postaw respondentow
w odniesieniu do nowych technologii.

Stowa kluczowe: neofobia technologiczna, polscy konsu-
menci.

Food Neophobia Scale (FNS) was used to assess consumer
attitudes towards novel food products [9, 14]. However, it is
not designed to measure the degree of approval for novel
food production technologies [7]. That is why, under the
Food Futures National Research Flagship Project, Cox and
Evans [5] have developed the Food Technology Neophobia
Scale (FTNS) - a psychometric tool for measuring the level of
technology neophobia. The final 13 item scale was developed
from studies on almost one thousand Australian consumers.
It was later tested [10] and found to be stable over time. The
scale comprises 13 items with which participants are asked to
agree or disagree using a seven-point bi-polar scale anchored
‘totally disagree’ to ‘totally agree’, with a labelled mid-point
of ‘neither agree nor disagree’. Higher scores indicate greater
neophobia. Items 10, 11, 12, and 13 need to be reverse-scored.

The body of research into measuring food technology
neophobia and, consequently, knowledge on its conditioning
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factors are not very extensive. The research conducted thus
far has shown that food technology neophobia levels are
higher among women and people living in small towns and
rural areas [4], that technology neophobia increases with age
and is inversely correlated to income and education level [16],
and that people living in large households are more inclined
towards food technology neophobia [8].

So far, there have been no attempts to measure the
relationship between the region of residence and the approval
for new food production technologies. Determining this link
could be significant empirically, as well as in the area of
practical application, e.g. for developing marketing strategies
for innovative products. For this reason, research has been
undertaken to determine the differences in levels of and
conditions for food technology neophobia in selected regions
of Poland.

MATERIALS AND METHODOLOGY

The survey was conducted in 2019 on a sample of 460
adults from the following voivodeships: Mazowieckie — in
central Poland (161 respondents), Podkarpackie — in the south
of Poland (150) and Zachodniopomorskie — in the north-west
of the country (149). The voivodeships have been selected
arbitrarily, due to their diverse geographic, economic and
social characteristics. Quota sampling method was employed
— the respondents were selected so that the sample structure
was analogous to the respective region’s in terms of gender,
age and area of residence (urban/rural). Characteristics of the
studied population are presented in Table 1.

Survey method was used for the research. The questionnaire
consisted of 13 statements constituting a scale for measuring
food technology neophobia and a set of questions to determine
the demographic (gender, age, area of residence), economic
(income) and socio-professional (education) characteristics
of the studied population. Diverse methods for questionnaire

Table 1.
Tabela 1. Chrakterystyka badanej populacji

Characteristics of the studied population

distribution were employed (on-line survey, group
administered questionnaire, household drop-off survey).

As per the premise of food technology neophobia
measurement, the degree of compliance with each statement
was expressed by the respondents on a 7-tier scale, 1 signifying
they ‘totally disagree’ with the statement and 7 meaning they
‘totally agree’ with it. Based on the assessment of compliance
with each statement, individual levels of food technology
neophobia were calculated; then, mean value of the sums (X)
and standard deviation (Sd) were determined. On such basis,
three intervals of food technology neophobia were determined
for each region:

— low (neophiliac attitude): 13 pts <X — Sd,
— moderate (neutral attitude): X — Sd< X +Sd,
— high (neophobic attitude) > X + SD <91.

The following statistical analyses included calculating
mean values and frequencies, as well as cross tabulation.
Statistical significance of differences between variables
was determined with the Chi® test (p<0,05). Correlation
strength between variables was determined by using Pearson
correlation coefficient (p<0,05). The statistical analysis was
performed with the SPSS 2014 program.

RESEARCH RESULTS

Analysing the agreement of the respondents from
each voivodeship with the statements included in the food
technology neophobia scale has shown, that respondents
from Podkarpackie voivodeship exhibit the highest level
of agreement across all statements. Respondents from
Zachodniopomorskie voivodeship have declared moderate
agreement, and those from Mazowieckie voivodeship
agreed with the statements to the least degree. As a result
of the recorded differences in evaluating agreement with
the statements, the level of technology neophobia, too, was

Specification Z%‘::s;zsz Mazowieckie voivodeship | Zachodniopomorskie voivodeship
Number of respondents 150 161 149
Gender Women 50.1 52 50.9
(%) Men 49.9 48 49.1
18 — 35 years old 26.4 32.8 31.6
?,3‘; 36 - 55 years old 32.4 33.7 33.8
>55 years old 41.2 335 34.6
. Primary and vocational 56.3 354 36.7
Ed‘i‘j/j;'“" Secondary 26.3 372 387
Higher 17.4 27.4 24.6
Area of residence Rural 58.3 36 31.4
(%) Urban 4.7 64 68.6
<2000 z 55.4 32.1 51.2
'”(Co/"or)”e 2000 zt — 3500z 253 39.3 305
>3500 zt 19.3 28.6 18.3

Source: Own research

Zrédlo: Badania wlasne
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Table 2. Mean* rating of agreement with the statements included in technology neophobia scale and level of neophobia

in the studied voivodeships

Tabela 2. Srednia* ocena zgodnoSci ze stwierdzeniami zawartymi w skali neofobii technologicznej i poziom neofobii

w badanych wojewddztwach

Podkarpackie | Mazowieckie | Zachodniopomorskie
No. Statements voivodeship | voivodeship voivodeship
There are plenty of tasty foods around so we don’t need to use food techno-
1. 4.5 3.2 33
logy to produce more
The benefits of new technologies are often grossly overstated 4.8 3.5 3.8
New food technologies decrease the natural quality of food 4.7 3.2 35
There is no sense in trying out high-tech food products because the ones |
4, 43 4.1 41
eat are already good enough
5. New foods are not healthier than traditional foods 42 3.9 4.1
6. New food technologies are something | am uncertain about 49 44 4.6
7. |Society should not depend heavily on technologies to solve its food problems 39 3.8 3.8
8. | New food technologies may have long term negative environmental effects 4.9 3.8 3.9
9. It can be risky to switch to new technologies too quickly 43 4.2 4.2
10. New food technologies are unhkely(tg*h*a)ve long term negative health effects 4.9+ 4.0%** 4.6%**
New products produced using new food technologies can help people have a . ,x .
11. . 4.8 3.9 4.1
balanced diet (R)
12. | New food technologies give people more control over their food choice (R) 4.3*** 3.4%** 3.7%**
The media usually provides a balanced and unbiased view of new food o o o
13. : 5.1 45 47
technologies(R) 3775 19975d
Sum (novel food technology neophobia score) 1'4 ; 1'1 én 52.5 (Sd 12.5)

*  the scale from 1 — I strongly disagree to 7 — I strongly agree
** (R) the assessment of compliance with the statement was re-coded
***value after reverse scored

*  w skali od 1 — zdecydowanie si¢ nie zgadzam do 7 zdecydowanie si¢ zgadzam

** (R) ocena zgodnosci ze stwierdzeniem zostata zrekodowana
*** warto$¢ po zrekodowaniu

Source: Own research

Zrédlo: Badania wlasne

the highest in Podkarpackie voivodeship (59,7), and lower
in Zachodniopomorskie (52,5) and Mazowieckie (49,9)
voivodeships (Table 2).

Upon determining limit values of neophobia level intervals
for each voivodeship, percentages of respondents within
each interval were calculated. The highest percentage of
respondents exhibiting neophiliac attitude (approving of novel
food production technologies) was recorded in Mazowieckie
and Zachodniopomorskie voivodeships (nearly 2 of the
respondents), while the lowest percentage was recorded in

Podkarpackie voivodeship (14,3%). This is the region where
the highest percentage of people with neutral attitudes was
recorded as well (71,3%), whereas the percentage of people
with such attitude in the other two voivodeships was ca. 60%.
As for the percentage of respondents reporting high levels
of neophobia, it was the highest in Zachodniopomorskie
voivodeship (18,6%); in other regions, people disapproving of
novel technologies constituted around 14% of the respondents
(Table 3).

Table 3. Share of respondents showing low, moderate and high approval for new food production technologies in the

surveyed voivodeships

Tabela 3. Udzial respondentéw wykazujacych niskie, umiarkowane i wysokie aprobaty dla nowych technologii produkcji

zywnoS$ci w badanych wojewodztwach

Novel food technology neophobia interval Podkarpack(i;o;loivodeship Mazowieck:g/o\)loivodeship Zachodniopomt():/:;(ie voivodeship
Low 14.3 23.6 23.2
Medium 7.3 62.1 58.2
High 14.3 14.4 18.6

Source: Own research

Zrédlo: Badania wlasne
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Analysing conditions for food technology neophobia has
shown that only in the case of Podkarpackie voivodeship
gender played a differentiating role in respondents’ attitudes
towards novel technologies — women were significantly
more inclined to approve of employing novel technologies
in food production compared to men (food technology
neophobia levels of 55,7 and 62,9 respectively). Across all
the analysed regions, age was found to affect food technology
neophobia levels, with the strongest correlation between the
two variables recorded in Podkarpackie voivodeship (0,437),
and the weakest in Zachodniopomorskie voivodeship (0,324).
It should also be noted, that in all the voivodeships food
technology neophobia level among the oldest age groups
was significantly higher than the levels recorded in the
remaining groups. Correlation between education level and
attitude towards novel food production technologies was only
recorded in Podkarpackie and Mazowieckie voivodeships
— neophobia was inversely correlated to the education level
(correlation strength of -0,378 and -0,311 respectively)
Area of residence (urban/rural) had statistically significant
influence over neophobia levels among the respondents from
Podkarpackie and Zachodniopomorskie voivodeships - in both
cases, rural area residents exhibited more neophobic attitudes.
These two voivodeships are also where income was found to
affect neophobia levels — respondents with the lowest income
exhibited more neophobic attitudes than those who declared
medium and high income (correlation strength of -0,479 and
-0,321 respectively) (Table 4).

SUMMARY AND CONCLUSIONS

The conducted research has shown diverse attitudes towards
novel food production technologies among the respondents
depending on the region. Residents of Podkarpackie
voivodeship have been found to exhibit the highest levels
of neophobia, with moderate levels of food technology
neophobia among the respondents from Zachodniopomorskie
voivodeship, and the highest level of approval for novel food
production technologies in Mazowieckie voivodeship.

Analysing the structure of neophobia level intervals
has shown, that in Podkarpackie voivodeship, the largest
percentage of respondents (compared to other regions)
exhibited a moderate level of neophobia, with the smallest
percentages representing low and high levels. In turn,
Zachodniopomorskie voivodeship has the largest percentage
of respondents in the high level interval, and the smallest
percentage within moderate level interval. Mazowieckie
voivodeship stood out with the largest percentage of
respondents representing low neophobia level interval.

The recorded differences could be partially explained
by distinct structure of the examined voivodeships in regard
to gender, age, area of residence, education and income
levels; however, the analyses conducted have shown that the
influence of these factors on food technology neophobia in
each voivodeship varies. Gender was a statistically significant
factor differentiating neophobia levels only in Podkarpackie
voivodeship; age — across all the analysed regions (positive
correlation); education level — in Podkarpackie and
Mazowieckie voivodeships (negative correlation); area of
residence and income (negative correlation) — in Podkarpackie
and Zachodniopomorskie voivodeships. Therefore, it can

Table 4. Conditions for technology neophobia level in the surveyed voivodeships

Tabela 4. Uwarunkowania poziomu neofobii technologicznej w badanych wojewédztwach

Podkarpackie Mazowieckie Zachodniopomorskie
Specification Voivodeship voivodeship voivodeship
Neophobia level r* Neophobia level r* Neophobia level r*
Women 55.7a** 49.8a 52.7a
Gender
Men 62.9a 50.1b 52.3b
18 — 35 years old 56.3a 47.3a 49.9ab
Age 36 — 55 years old 57.5b 0.437 48.5b 0.401 51.4b 0.324
>b5 years old 62.8ab 53.7ab 54.8a
. Primary and vocational 62.4ab 52.6ab 52.1a
Education Secondary 56.50 0378 48.7b 0311 52.90
Higher 54.2a 47.9a 52.4¢c
) Rural 63.52 50.92a 56.3a
Area of residence
Urban 54.2a 49.2b 50.7a
>2000 zt 62.3ab 50.52 54.1ab -0.321
Income 2000zt - 3500z 57.1b -0.379 49.9b 51.2b
<3500 zt 56.3a 49.3c 51.1a

*  Pearson correlation coefficient (p<0,05)

** values in the cell marked with the same letter differ with statistical significance, Chi? test, p<0,05

*  wspoélczynnik korelacji Pearsona (p<0,05)

** warto$ci w komorce oznaczone tg samg literg r6znig si¢ istotnie statystycznie, test Chi2, p <0,05

Source: Own research

Zrodlo: Badania wlasne
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be inferred that the differences in perception of novel food
production technologies in the examined voivodeships are to
a significant degree caused by worldview and psychological
factors.

Due to its sample not being representative, the research
may be considered a poll; however, its results might inspire
further exploration of the problem it tackles, particularly
conducting research on larger, representative populations,
accounting for psychographic aspects of consumer behaviors
and referencing specific types of technological innovations.

PODSUMOWANIE | WNIOSKI

Przeprowadzone badania wykazaty zréznicowanie postaw
respondentdow w stosunku do nowych technologii produkcji
zywno$ci w zaleznosci od regionu. Najbardziej neofobiczni
okazali si¢ by¢ mieszkancy wojewodztwa Podkarpackiego,
umiarkowanie wysoki poziom food technology neophobia
stwierdzono w grupie badanych z wojewddztwa Zachodnio-
pomorskiego, a najwyzszy poziom akceptacji dla nowych
technologii w produkcji zywnoS$ci wyrazili mieszkancy woje-
wodztwa Mazowieckiego.

Analiza struktury przedzialow neofobii wykazata, ze na
Podkarpaciu najwigkszy odsetek respondentéw (w stosunku
do pozostatych regiondw) charakteryzowat si¢ $rednim po-
ziomem neofobii, za§ najnizsze odsetki reprezentowaly prze-
dziaty niski i wysoki. Z kolei w wojewddztwie Zachodnio-
pomorskim najwigkszy odsetek badanych zaliczony zostat do

przedzialu wysokiego, a najnizszy do $redniego. Wojewodz-
two Mazowieckie wyrdzniat najwyzszy odsetek badanych re-
prezentujacych niski przedziat neofobii.

Stwierdzone roznice mozna byloby czeSciowo wyjas-
ni¢ odmienng struktura badanych wojewddztw ze wzgledu
na pte¢, wiek, miejsce zamieszkania, poziom wyksztalcenia
i dochodu, jednakze przeprowadzone analizy wykazaty, ze
oddziatlywanie tych determinant na poziom food technology
naophobia w poszczegbélnych wojewodztwach jest zroéznico-
wane. Ptec istotnie statystycznie roznicowata poziom neofobii
jedynie w wojewodztwie podkarpackim, wick we wszystkich
analizowanych regionach (korelacja pozytywna), poziom wy-
ksztatcenia w wojewodztwach podkarpackim i mazowieckim
(korelacja negatywna), zas miejsce zamieszkania i dochod (ko-
relacja negatywna) wojewodztwach podkarpackim i zachod-
niopomorskm. Mozna wigc wnioskowaé, ze przyczyng réznic
w postrzeganiu nowych technologii wytwarzania Zywnosci
w badanych wojewddztwach sg w istotnym stopniu wzgledy
o charakterze psychologicznym i §wiatopogladowym.

Przeprowadzone badanie ze wzglgdu na brak reprezenta-
tywnos$ci proby mozna uzna¢ za sondazowe, jednakze jego
wyniki moga stanowi¢ inspiracj¢ do dalszej eksploracji pod-
jetej problematyki, w tym szczegolnie realizacji badan na
wigkszych, reprezentatywnych populacjach, uwzgledniaja-
cych aspekty psychograficzne zachowan konsumentéw oraz
odnoszacych si¢ do specyficznych rodzajéow innowacji tech-
nologicznych.
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