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The purpose of the work was to define the level of awareness of Polish consumers on the existing and potential threats associated with food. Two
polls titled “The level of consumer awareness in the scope of food-related risks” were conducted in the years 2003 and 2005. Analysis of the collected
data indicates that Polish consumers were aware of the occurrence of certain threats in the food chain, especially associated with the use of bone meal
in animal feeds and the use of chemical plant protection agents. So perceived risks were reflected in opinions expressed by respondents on the perceived
risk from consuming foods associated among others with the presence of additives and residues of chemical plant protection agents. On the other hand,
the respondents were only marginally afraid of bioterrorist attacks in relation to foods. The survey results show the need to improve communication
strategies to raise the awareness of Polish consumers in the scope of potential sources of food-related risks and specific production and distribution

stages.

INTRODUCTION

In the last decades, consumers have been confronted
with various food risks, which have been associated with
practices that impact the food safety. Food-related risks
are defined as the occurrence of a biological, chemical or
physical factor in foods or feeds, or a condition of foods or
feeds that could have negative health consequences [Regu-
lation..., 2002]. The above-mentioned risks could be iden-
tified at all stages of the food chain from “farm to fork”.
A well-documented example is provided by the case of Bo-
vine Spongiform Encephalopathy (BSE) in cattle which be-
came a global problem in the XXth century. The BSE crisis
decreased consumers confidence in food safety and stim-
ulated a debate on appropriate risk management and risk
communication to minimize the negative effects associated
with food-related hazards.

The cases of BSE noted in various European countries
as well as different “scandals connected with the food” [Pen-
nings et al., 2002; Verbeke, 2001], caused that the questions
connected with the health food safety had become the object
of consumers’ interest [Kirk et al., 2002; Miles et al., 2004;
Poppe & Kjernes, 2003], which was reflected in European re-
searchers’ investigations [Berg et al., 2004; Leikas et al., 2007;
Obiedzifiski & Korzycka-Iwanow, 2005]. The increasing con-
sumer awareness that results among others from the extensive
nutritional education, causes that the consumers increasingly
take into account the health quality of food products, among
others the content of chemical substances in the food prod-
ucts, in their purchasing decisions [Krystallis et al., 2006;
Gutkowska & Ozimek 2005].

Hence, the purpose of the research was to define the level
of awareness by Polish consumers in the scope of the existing
and potential risks associated with the food chain to take into
account actual consumer concerns in communicating about
food safety issues.

MATERIAL AND METHODS

The empirical data was gathered applying quantitative ap-
proach. Two survey questionnaires using face to face interview
techniques were conducted (in the confines of omnibus type
survey), each on a representative sample of 1000 Poles, from
4 till11 December 2003 and from 17 till 30 December 2005.
In order to ensure representativeness of the national popu-
lation, a random sum sample was applied in both the sur-
veys. Questions concerning food related risks were worded
in the form of a sequence of statements, towards which the re-
spondents expressed a set degree of conformance on a five-
degree scale. The survey scope also covered the opinions
of respondents in terms of the risk they perceived associ-
ated with food consumption, concerning questions such as:
the presence of food additives, the presence of pathogenic mi-
croorganisms in foods, the presence of genetically-modified
ingredients, the presence of hormones in foods, a bio-terror-
ism attack, and mad cow disease (BSE). Data analysis was
carried out using SPSS PL 11.5 for Windows and responses
were evaluated using descriptive statistics. The proportions
of respondents who stated values 1-2 (denoting low/very low
risk) and values 4-5 (denoting very high risk) were determined.
Mean values were calculated to indicate general tendency and
were used as the main determinants of rank.
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RESULTS AND DISCUSSION
Discernable risks associated with selected
of the food chain

Analyses conducted have shown that Polish consumers
link potential food-related hazards largely with the following
stages of production and distribution: use of bone meal in an-
imal feeds, applying chemical plan protection agents, and use
of food additives (Table 1).

Even though no differences were found in the sequences
of stages of food production and distribution that could gen-
erate risks related to food safety, it should be emphasized
that lower averages in the evaluation of this risk were noted
in 2005. Polish consumers expected an increase in the qual-
ity of food as a consequence of Poland’s accession to the EU
[Gutkowska et al., 2001] hence those surveyed in 2005 could
express lesser fears associated with food safety risks. Another
explanation could be the fact the Poles were and are confront-
ed with lesser intensity of information in the media regard-
ing cases of BSE, thus it could result in lower conviction as
to the reality of risks.

Rohr et al. [2005], who investigated German consumers’
perception of food safety and health risks in the years 1997-
-2002, indicate that the consumers seem to be less uncertain
and that the relative importance of risk have changed. BSE,
pesticide residues and preservatives have lost relevance as
health risks from 1997 to 2002. However, Jensen & Sandoe
[2002] have observed that the decline in public confidence
in food safety matters continues, despite establishing such
institutions as European Food Safety Authority (EFSA).
The results of an Eurobarometer survey of 2005 show that for
38% of the respondents food safety has improved in the last
ten years, for 29% it has stayed about the same and an al-
most equivalent proportion of 28% claim that it has gotten
worse [European Commission..., 2006]. The countries with
the most negative impression of the evolution of food safety
over the past decade are Latvia (65%), Greece (61%) and Po-
land (59%) where close to or over three in five consider that
food safety has deteriorated. Despite the high expectations
concerning possible improvements of food safety after the ac-

stages

cession to EU, the Poles seem to be very skeptical about food
safety in general.

Half those surveyed indicated also the use of chemical
plant protection agents as the food production stage that car-
ries a high risk. Slightly fewer respondents indicated the use
of food additives as a potential source of risk associated with
food safety, whereby respondents from 2003 expressed the lat-
ter much more frequently.

Respondents were less likely to indicate risks in the food
chain associated with the manner of storing food and the sell-
ing conditions of food. Additionally, the transport of foods,
rated by respondents only in the 2005 survey, was not perceived
as a stage in the food chain associated with a high risk although
inspection data of persons conducting food controls in Poland
indicate that hazards do exist in relation to certain kinds of food
retail points and food transport [Ochrona ..., 2006].

The consumers who were more concerned about risk as-
sociated with the way the food is stored and the selling condi-
tions of food were also indicating that they were more afraid
of pathogens in food, such as e.g. Salmonella.

Perceived risk associated with food consumption

The survey examined also respondents’ opinions on
the subject of the perceived risk associated with the consump-
tion of foods containing additives, or residues of chemical
plant protection agents, or food pathogens (Table 2).

Despite the existence of legal regulations that strictly de-
fine the principles of use and level as well as types of permis-
sible additives in the food production process, data obtained
indicated that the persons surveyed were most afraid of food
additives. Variables such as age, average household monthly
income per person and the educational status of the respon-
dents evoked statistically significant differences in this opin-
ion in 2003. In relation to the age of the surveyed, the results
showed that the youngest persons surveyed were the least
likely to fear additives. The respondents with primary educa-
tion expressed the lowest fear of food additives while those
with vocational education expressed the greatest fear. In 2009,
variables such as age, average household monthly income
per person and the educational background of respondents,

TABLE 1. The level of perceived risk associated with selected stages of food production and distribution in the opinion of the surveyed consumers.

2003 Survey 2005 Survey

Specification Mean score / Stan- Share (%) Mean score / Stan- Share(%)

dard deviation 1&2 4&5 dard deviation 1&2 4&5
Use of fodder with bone meal 401£0.99 9.1 68.5 3455133 219 503
in animal feeding
Use of chemical plant protection 3734117 14 574 3404131 226 49.4
agents T ’ T ' ’
Use of antibiotics in animal medical 3.65+1.12 122 524 3144131 78.7 378
treatment U ’ ’ T ' ’
Use of food additives 3.65+1.11 13.4 54.3 3.26%1.25 233 40.5
The way the food is stored 3.42+1.24 20.8 45.8 3.00+1.31 33.2 34.9
Food sale conditions 3.41+1.25 234 459 3.05+1.24 30.2 35.2
Food transport ** - - - 3.05=1.27 28.9 339

* Rating made on a 5 degree scale where 1 -means a minimum risk and 5 — maximum. ** This category was not present in this survey. Source: research
by the authors 2003, 2005. The results of the research conducted in 2003 were published in Ozimek ez al. [2004] and Ozimek et al. [2005].
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TABLE 2. Respondents’ opinions on the occurrence of food consumption risks in terms of the referenced issues.

2003 Survey 2005 Survey

Specification Mean score / Share (%) Mean score / Share (%)

Standard deviation* | | & 2 4&5 Standard deviation 1&2 4&5
The presence of additives in food products 3.10+1.39 33.4 394 2.87+1.45 39.4 36.4
Residues of chemical plant protection agents 3.07=1.38 353 39.6 2.78+1.43 42.1 33.6
Presence of pathogens in food (e.g. Salmonella) 2.93+1.38 40.3 344 2.69x1.44 47.5 30.1
Presence of GMO 2.92+1.47 413 34.6 2.65=1.46 47.8 30.7
Presence of hormones in food products 2.89+1.41 40.9 34.2 2.58+1.42 49.3 28.6
gggﬁg’gsm (e.g- adding contaminants into food 271155 50.4 317 244149 55.9 254
Mad cow disease - BSE 2.51=%1.55 55.2 27.9 2.47+1.48 54.9 27.0

* Rating made on a 5 degree scale where 1 — means no fear and 5 very much afraid. Source: research by the authors 2003, 2005. The results of the re-
search conducted in 2003 were published in Ozimek e al. [2004] and Ozimek et al. [2005].

also caused statistically significant differences in these opin-
ions. Similarly to 2003, it was found that the respondents
with primary education were the least likely to fear food
additives. Nevertheless, it was noted in this survey that not
only the youngest, but also the oldest persons surveyed were
the least likely to fear food additives.

The survey results clearly indicate the relatively low level
of fear expressed by respondents associated with mad cow
disease. Possibly, this is due to a declining trend of BSE in-
cidence noted in Europe, and, the subsequent lesser intensity
of this kind of information in the media [Popowski, 2001;
Mapa ..., 2005].

About 40% of the respondents, both in the 2003 and
2005 consumer surveys, indicated residues of chemical plant
protection agents as the second most relevant safety risk
in foods they consume. Although there were no crisis regard-
ing pesticides residues in the last years, the consumers tend
to express concerns about pesticide residues in vegetable and
fruit. Furthermore, according to the results of the Eurobarom-
eter survey, chemicals, pesticides and toxic substances in food
rank second after food poisoning as potential risk associated
with food in general [European Commission..., 2006].

Verbeke et al. [2007] emphasize that consumers systemati-
cally overestimate some risks relative to technical probability
of harm occurring whereas other are largely underestimated.
Consumers are much more concerned with the risks caused
by external factors over which they feel to have no control,
while being much less concerned about personal factors or
factors linked to their own behaviour or lifestyle [European
Commission..., 2006].

The risk associated with the presence of disease-inducing
microorganisms in foods was ranked third by the persons
surveyed, regardless of the year in which the surveys were
conducted. The age and educational status of the respon-
dents led to statistically significant differences of opinion.
Hence, the youngest persons surveyed were the least afraid
of the presence of pathogenic microorganisms. It was noticed
that the higher the educational background the respondents
possessed, the less likely they admitted to fears of disease-
inducing microorganisms in foods. Rating the presence
of food pathogens only on the third place does not reflect

the importance of this type of hazard, confirmed at least, by
data from the European Commission included in the regis-
ter of the Rapid Alert System for Food and Feed (RASFF)
[RASFF..., 2006].

The persons surveyed perceived the risk of a bioterrorist
attack and mad cow disease to the least extent. Analysing data
from the 2005 survey it was also revealed that consumers who
perceived the highest risk associated with the use of bone meal
were more afraid of beef consumption. Once the consumers
were more afraid of BSE they were also more likely to perceive
beef meat as a source of potential food risk.

However, the age of respondents and their educational
background evoked statistically significant differences in opin-
ions on fears of a bioterrorist attack. In the 2003 survey, a pos-
itive correlation was found between the age of respondents
and the proportion of persons declaring fears in this scope
(25.8% among the youngest respondents and 38.2% among
the oldest). On the other hand, the higher the educational
level of the respondents, the lower their fear of bioterrorist at-
tack. Additionally, the 2005 survey revealed the impact of gen-
der on perceiving this type of fear (women were slightly more
likely than men to state this type of fear), while differences
in age had no statistically significant impact on the opinions
of the respondents on this subject. Nonetheless, it was found
that the respondents with university education were the least
likely to express fears of this risk.

The opinions of the surveyed on the subject of BSE
fears showed also a statistically significant variation by age
of the respondents. In the 2003 survey, it was determined that
the proportion of persons declaring fears in this scope in-
creased with age. In turn, in the 2005 survey, the respondents
with university education were the least likely to fear this risk.

CONCLUSIONS

Polish consumers are conscious of the occurring threats
associated with food safety that are likely to be generated by
all links of the food chain. Although according to the respon-
dents the most important is the production stage since it most
frequently points to the use of animal feeds containing bone
meal, the use of chemical plant protection agents, and the use
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of food additives; the relative perception of these risks was ob-
served increase in direct proportion to the age of consumers,
and fell along with descending educational status.

In respect of discernable risk associated with the con-
sumption of foods they were most afraid of food additives,
despite the existence of legal regulations that strictly define
the principles of use, level and types of additives that can be
used in the food production process.

The results of the surveys confirm the need for consis-
tent actions to improve the strategy of communication of is-
sues relating to the food safety. The concerns expressed by
the Polish consumers should be more pronounced in the food
risk communication strategies developed in Poland. The re-
sults of the comparative data from both surveys conducted
in the year 2003 and 2005 showed that consumers to a less-
er degree perceive the risk connected with the food related
threats, which is likely to result from the fact that they are more
and more aware of measures undertaken by national and EU
institutions monitoring the level of contaminations in food.
The presented results may also point to the need to improve
communication strategy to raise the consciousness of Polish
consumers in the scope of potential sources of food-related
threats and specific production and distribution stage, thus
to eliminate the mistaken conviction resulting from non-in-
formal sources of knowledge on the subject of food and diet,
reflecting the right place to formal sources of knowledge on
this subject, especially to experts in the scope of comprehen-
sively understood knowledge on human nutrition.

REFERENCES

1. Berg L., Kjaernes U., Ganskau E., Minina V., Voltchkova L.,
Halkier B., Holm L., Trust in food safety in Russia, Denmark
and Norway. Eur. Soc., 2005, 7, 103-129.

2. European Commission. Special Eurobarometer 238, 2006, Of-
fice for Official Publications of the European Communities, Lux-
embourg.

3. Gutkowska K., Ozimek 1., Wybrane aspekty zachowan kon-
sumentow na rynku zywnoSci — kryteria zr6znicowania. 2003,
Wydawnictwo SGGW, Warszawa, pp. 113-130 (in Polish).

4. Gutkowska K., Ozimek I., Laskowski W. Uwarunkowania
konsumpcji w polskich gospodarstwach domowych. 2001,
Wydawnictwo SGGW, Warszawa, pp. 213-231 (in Polish).

5. Jensen K.K., Sandoe P, Food safety and ethics. The interplay
between science and values. J. Agric. Environ. Ethics, 2002, 15,
245-253.

6. Kirk S.EL., Greenwood D., Cade J.E., Alan D., Pearman A.D.,
Public perception of a range of potential food risks in the United
Kingdom. Appetite, 2002, 38, 189-197.

7. Krystallis A., Arvanitoyannis LS., Investigating the concept
of meat quality from the consumers’ perspective: The case
of Greece. Meat Sci., 2006, 72, 164-176.

8. Leikas S., Lindeman M., Roininen K., Lahteenmaki L., Food risk
perceptions, gender, and individual differences In avoidance and

20.

21.

22.

approach motivation, intuitive and analytic thinking styles, and
anxiety. Appetite, 2007, 48, 232-240.

. Mapa drogowa dla TSE. Bruksela, dnia 15.07.2005. COM

(2005) 322, European Commission. [http://www. europa.eu.int/
comm/foodbiosafety/bse/roadmap.pl.pdf] (accessed: 2005).

. Miles S., Brennan M., Kuznesof S., Ness M., Ritson Ch., LynnJ.,

Frewer L.J., Public worry about specific food safety issues. Brit.
Food J., 2004, 106, 9-22.

. Obiedzifiski M.W.,, Korzycka-Iwanow M., Chemical contamina-

tion of food - critical indicators of food quality and safety.Przem.
Spoz., 2005, 2, 10-12 (in Polish).

. Ochrona Srodowiska 2006, GUS, Informacje i Opracowania

Statystyczne, Warszawa 2006 (in Polish).

. Ozimek 1., Gutkowska K., Zakowska-Biemans S., Perception

of food related hazards by consumers. Zywnos¢. Nauka, Tech-
nologia, Jakos¢, 2004, 4(41) Suppl., 100-111 (in Polish; English
abstract).

. Ozimek 1., Gutkowska K., Zakowska-Biemans S., Kotozyn-

Krajewska D., Food safety concerns of Polish consumers. 2005,
in: Food Safety Risk Communication: The Message and Moti-
vational Strategies (eds. B. Maunsell, D. J. Bolton). Teagasc —
The National Food Centre, Ashtown, Dublin, Ireland, pp. 1-8.

. Pennings J.M.E., Wansink B., Meulenberg M. T.G., A note on

modeling consumer reactions to a crisis: the case of the mad cow
disease. Int. J. Res. Mark., 2002, 19, 91-100.

. Popowski J., Prion diseases. Real risk or unjustified psychosis.

Bezpieczna Zywnoéé, 2001, 1, 38-44 (in Polish).

. Poppe C., Kjernes, U., Trust in Food in Europe. A Comparative

Analysis. 2003, Professional Report No.5. Oslo: The National
Institute for Consumer Research.

. RASFE The Rapid Alert System for Food and Feed. Annual

Report 2005. Luxembourg: Office for Official Publications
of the European Communities, 2006 [http://ec.europa.eu/food/
food/rapidalert/report2005_en.pdf].

. Regulation No. 178/2002 of the European Parliament and Coun-

cil dated 28 January 2002 laying down the general principles and
requirements of food law, establishing the European Food Safety
Authority and laying down procedures in matters of food safety.
Amended by: Regulation (EC) No 1642/2003 of the European
Parliament and of the Council of 22 July 2003; Commission
Regulation (EC) No 575/2006 of 7 April 2006; Commission
Regulation (EC) No 202/2008 of 4 March 2008.

Rohr A, Luddecke, K., Drusch, S., Miiller, M.J., von Alvensleben
R., Food quality and safety — Consumer perception and public
health concern. J. Food Control, 2005, 8, 649-655.

Verbeke W., Beliefs, attitude and behavior towards fresh meat re-
vised after the Belgian dioxin crisis. Food Qual. Pref., 2001, 12,
489-498.

Verbeke W., Frewer L.J., Scholderer J., De Brabander H.E, Why
consumers behave as they do with respect to food safety and risk
information. Anal. Chim. Acta, 2007, 586, 2-7.

Received June 2008. Revision received October 2008 and ac-

cepted January 2009.





