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EVALUATION OF RISK PERCEPTION OF SELECTED FOOD HAZARDS
USING PERCEIVED FOOD RISK INDEX (PFRI)

Summary

Risk perception depends on many socio-economic and psychological factors. It is very important to
know how consumers perceive risks associated with food hazards such as: hormone residues, GM food,
food preservatives and trans fats. In the paper, there is presented a tool to measure risk perception —
a Perceived Food Risk Index (PFRI). The survey was conducted among 152 young consumers in three
regions in Poland, in 2016.

The objective of the paper was to show how consumers perceive some selected food hazards. It has
been found that the highest perceived risk was associated with determination whether the hazard is natural
or caused by human activities — the sum of average ratings was 15.7. In the case of scientists' knowledge
about hazard — the sum of average ratings was 14.7. The lowest perceived risk was associated with the
correlation between the severity of hazard and the quantity of consumed food — the sum of average ratings
was 11.2, and with the supervision/control of food consumption — the sum of average ratings was 11.6.
The survey performed highlights the need for and the importance of measuring and collecting information
about the food risk perception by consumers. The perception of food risk impacts their food choices and
behaviour when food hazard appears.
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Introduction

Risk has become part of our everyday life. Risk-taking is inherent in man’s nature
and also it boots innovation and development [19]. Ulrich Beck, author of the book
“World Risk Society”, indicates that the analysis of society response to risk is very
important [7, 16]. Consumers perceive the risk associated with a product from biotech-
nology as high. They do not see the correlation between the biotechnology used in food
production and the advantages thereof [14]. Liu and Ma [13] claim that the food-
related risk is perceived as low and that it depends on the personality characteristics.
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Consumers’ concerns about food safety are mainly driven by food scandals and infor-
mation shown by media.

Hawkes et al. [8] showed that, compared with other elements, the food-related
risks were seen rather as low; the respondents indicated perceived risks in the follow-
ing order: risk to their personal health (indicated as the first one), social risk (crime,
drugs), risk to family (family member health, well-being), risk to their prosperity and
food risk. The consumers’ perception of food-related risks at a low level could be at-
tributed to a statement that this risk is part of the risk of life. The consumers perceive it
as a multi-factor issue; they take into account many non-scientific factors, such as ef-
fects of hazard or uncertainty.

Similarly to every process of perception, risk perception is determined by many
factors. Those factors are shown in Fig. 1.

Role in household
Rola w gospodarstwie
Gender / Pte¢ domowym Age / Wiek

Education RISK PERCEPTION Income
Wyksztatcenie POSTRZEGANIE Dochod
RYZYKA

Willingness to take risk Number of children in household / Liczba
Sktonnos¢ do podejmowania ryzyka dzieci w gospodarstwie domowym

Fig. 1.  Socio-economic and psychological factors affecting perception of risk
Rys. 1. Socjologiczne, ekonomiczne i psychologiczne czynniki wptywajace na postrzeganie ryzyka
Source / Zrodto: the author’s own study / opracowanie wlasne

According to Finucane et al. [6], men perceive risk as lower than do women. This
is also confirmed by scientists and experts in this field. White people also evaluate
risks lower than the people of other races. Moreover, differently to the whites, men and
women of other races perceive risk in the same way. White men assess risk as lower,
because they can prioritize risk characterized by their reliance on new technologies.
Also, the perception of food as a source of danger is influenced by the presence of
children in a household. The respondents, who live at home with children, attach
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a much greater role to food-related risks than those living without them. The respond-
ents who bring up small children pay special attention to food as a source of hazard.
Housewives, who take care of home and family on a daily basis, pay more attention to
food safety than those, who work outside their homes. Young consumers generally
perceive the risks as minor. Among the people aged 55 years and more a tendency was
found to assess food risk as high. As regards the level of education, a person with
a higher level of education perceives food risks as lower. The same correlation is in the
case of income — the higher the income, the lower the degree of risk perception; this
can be explained by a higher likelihood of purchasing products (usually more expen-
sive), which in respondents’ opinion are safer or minimize the risk.

The way consumers perceive risk can be included in one of the three categories as
indicated below [24]:

1. The risk associated with the technology is less acceptable than the risk caused by
our activities.

2. One’s risk of meeting a problem is lower than the average risk.

3. The known risk is less dangerous than the unknown one.

Risk perception is subjective and depends, among others, on the psychological
characteristics of a person, knowledge, an object that is a source of risk, experience,
etc. The perception of risk refers to an assessment made by the consumer, who expects
to be exposed to the hazard and the consequences of its severity. Generally consumers,
who assess a risk, are focused on the severity of effects rather than on the likelihood of
hazard occurrence [23]. Vulnerability to the risk is associated with the consumer's will-
ingness to take risk.

Consumers, who perceive a high food risk, will look for a type of food, in which
the risk can be minimized or eliminated. For example consumers, who are afraid of
pesticides contained in the ‘conventional’ food, want to buy ‘eco food’ for they can be
sure they would avoid the risk [22]. Based on the research by Carvahlo et al. [1], a risk
perception process is also determined by a country of origin and cultural similarity.
Where it is highly probable that a food risk may appear, consumers perceive the risk as
high when the product comes from a country showing cultural similarities to their own
country. Then, consumers more often take actions to protect themselves against risk
effects. The authors believe that when a hazard occurs in a country supplying goods to
the consumer’s country, it would be recommended to point out the psychological simi-
larities between the citizens of those two countries in order to make the process of risk
communication more efficient.

As Pennings et al. [17] say, consumers can be characterized by the risk perception
and the willingness to take risk. According to those two factors, in the case of food
hazard, a plan of action should be drafted to deal with it. Should the consumers in
a particular country be characterized by a risk averse attitude (e.g. German consumers),
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decisive actions should be taken, such as the withdrawal of the product from the mar-
ket. On the other hand, when consumers base their decisions on risk perception, special
attention should be paid to the role of risk communication (e.g. consumers in Denmark
and the USA). German consumers are characterized by a high risk aversion (they ve-
hemently reacted to the BSE crisis and stopped buying beef). They see more risks than
consumers from other countries. Compared with the Danish consumers or those from
the USA, German consumers do not trust the state authorities involved in food safety.

When facing a hazard to the food, the Danish consumers decided to reduce the risk of

food consumption on the basis of perceived risk, whereas the consumers in the USA

based their decisions on the willingness to take risk and the German consumers took
those two risk types into consideration.

It is worth mentioning what factors cause social panic as a consequence of risk
even when the hazard is relatively small. This process consists of the following ele-
ments [20]:

1. Fear factors — refer to the perception of seriousness and severity of the hazard by
consumers. They can be caused by an unwitting exposure to any risk without the
knowledge about it — e.g. consumers are afraid of chemicals and their residues in
food that cannot be identified and to which they are exposed without their
knowledge. The fear is greater when such an event is more inevitable, for example
BSE and dioxin cannot be removed by washing and thermal treatment. There are
divergent opinions of experts, politicians and producers about the hazard.

2. Panic factors — relate to the nature of risk, i.e. whether the hazard is new, unknown
or it leads to damage to life or harm to health, and whether it applies to all people
or to selected groups only.

3. Media — provide not always confirmed information about culprits and in this way
they increase the uncertainty and panic among the public.

The objective of this paper was to show how consumers perceive the risk of some
selected food hazards.

Material and methods

To assess the perception of food-related risk, a PFRI (Perceived Food Risk Index)
psychometric questionnaire was applied. It was developed by Fife-Schaw and Rowe
[5]. The PFRI makes it possible to assess the perception of risk among consumers. This
method makes it possible to measure 10 factors that influence a risk perception pro-
cess. They are as follows: probability of harm to health; concern about hazard; scien-
tists' knowledge about hazard; ease of communicating information about hazard; re-
sponsibility-sharing in protection against hazard; frequency of consuming a hazardous
product; correlation between the severity of hazard and the quantity of consumed food;
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supervision/control of food consumption; determination whether the hazard is natural
or caused by human activities; severity of health effects of hazard [3, 5, 10].

A paper survey was applied as a research tool. The survey was conducted in No-
vember 2016 and included 152 consumers from three regions of Poland: western,
southern and central region. The respondents were students aged 21 to 23 years. The
structure of the respondents is shown in Tab. 1.

Table 1. Socio-demographic structure of respondents
Tabela 1.  Struktura socjodemograficzna respondentow

Groups of respondents / Grupy respondentow [N]

Gender / Ple¢ Women / I‘(obi,et?/ 90
Men / Mgzczyzni 62

A 1-person / 1-osobowe 2

Size of household A 2-person / 2-osobowe 18
Wielko$¢ gospodarstwa do- A 3-person / 3-osobowe 37
mowego A 4-person / 4-osobowe 45
More than 4 persons / Wigcej niz 4-osobowe 50

Village / Wies$ 56

City with less than 100,000 inhabitants

Place of residence . .. . . 59
e . . Miasto ponizej 100 tys. mieszkancow
Miejsce zamieszkania - - - -
City with more than 100,000 inhabitants
. .. . , 37
Miasto powyzej 100 tys. mieszkancow
Below 800 zt / Ponizej 800 zt 23
Net income per person 801 - 1200 zt 41
Dochéd netto na osobe 1201 - 1600 zt 49
More than 1600 z} / Wigcej niz 1600 zt 35

Source / Zrédto: the authors’ own study / opracowanie whasne

The respondents were requested to assess the probability of risk associated with
the GM food, hormone residues, food preservatives and trans fats, with the use of
a 5-point scale. The factors were as indicated below:

1) probability of harm to health, where the probability was: 1 — low; 2 — quite low;
3 — moderate; 4 — quite high; 5 — high;

2) concern about hazard, where there was: 1 — lack of concerns; 2 — just a few con-
cerns; 3 — some concerns; 4 — many concerns; 5 — a very high number of concerns;

3) scientists' knowledge about hazard, where there was: 1 — lack of knowledge;
2 — little knowledge; 3 — moderate knowledge; 4 — fairly good knowledge; 5 — suf-
ficient knowledge;
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4) ease of communicating information about hazard, where the hazard was: 1 — never
communicated; 2 — seldom communicated; 3 — sometimes communicated; 4 —
communicated to some extent; 5 — definitely communicated;

5) responsibility-sharing in protection against hazard, where the responsibility was:
1 — respondent’s own; 2 — predominantly respondent’s own; 3 — shared by the re-
spondent and the authorities; 4 — almost entirely on the side of the authorities;
5 — entirely on the side of the authorities;

6) frequency of consuming a hazardous product, which was: 1 — very seldom;
2 — seldom; 3 — moderate; 4 — often; 5 — very often;

7) correlation between the severity of hazard and the quantity of consumed food,
where hazardous was: 1 — even a very small quantity; 2 — small quantity; 3 — large
quantity; 4 — very large quantity; 5 — the quantity did not present any hazard;

8) supervision/control of food consumption, where there was: 1 — lack of control;
2 — some control; 3 — moderate control; 4 — good control, 5 — full control;

9) determination whether the hazard is natural or caused by human activities, where
the hazard was: 1 — natural; 2 — natural to some extent; 3 — both natural and caused
by human activities; 4 — mainly caused by human activities; 5 — wholly caused by
human activities;

10) severity of health effects of hazard, where there was: 1 — lack of consequences;
2 — little consequences; 3 — moderate consequences; 4 — quite high consequences;
5 — many consequences.

Results and discussion

Looking at the general assessment by the respondents from the three regions
(Fig. 2), it should be noted that the highest perceived risk was associated with the de-
termination whether the hazard is natural or caused by human activities — the sum of
average ratings was 15.7, and in case of scientists' knowledge about hazard — the sum
of average ratings was 14.7. The lowest perceived risk was associated with the correla-
tion between the severity of hazard and the quantity of consumed food — the sum of
average ratings was 11.2, and with the supervision/control of food consumption — the
sum of average ratings was 11.6. The highest perceived food risk was perceived for
food preservatives — the sum of average ratings was 34.2; the lowest was for trans fats
— the sum of average ratings was 32.5.

Taking into consideration the assessment made by the respondents from the west-
ern region in Poland (Fig. 3), it has been noted that the highest perceived risk was as-
sociated with the determination whether the hazard is natural or caused by human ac-
tivities — the sum of average ratings was 16, and in the case of scientists' knowledge
about hazard — the sum of average ratings was 15.5. The lowest perceived risk was
associated with the ease of communicating information about the hazard — the sum of
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average ratings was 9.9, and with the supervision/control of food consumption — the
sum of average ratings was 10.7. The highest perceived food risk was perceived for
food preservatives — the sum of average ratings was 34; the lowest was for trans fats —
the sum of average ratings was 32.9.

Looking at the assessment made by the respondents from the central region in Po-
land (Fig. 4), it has been stated that the highest perceived risk was associated with the
determination whether the hazard is natural or caused by human activities — the sum of
average ratings was 15.8, and in the case of scientists' knowledge about hazard — the
sum of average ratings was 14.8. The lowest perceived risk was associated with the
correlation between the severity of hazard and the quantity of consumed food — the
sum of average ratings was 11.6, and with the supervision/control of food consumption
— the sum of average ratings was 12. The highest perceived food risk was perceived for
food preservatives — the sum of average ratings was 34.7; the lowest was for trans fats
— the sum of average ratings was 33.3.

Looking at the assessment made by the respondents from the southern region in
Poland (Fig. 5), it has been concluded that the highest perceived risk was associated
with the determination whether the hazard is natural or caused by human activities —
the sum of average ratings was 15.2, and in the case of the probability of harm to
health — the sum of average ratings was 14.3. The lowest perceived risk was associated
with the correlation between the severity of hazard and the quantity of consumed food
— the sum of average ratings was 11, and with the supervision/control of food con-
sumption — the sum of average ratings was 11.7. The highest perceived food risk was
perceived for food preservatives — the sum of average ratings was 33.6; the lowest was
for trans fats and GM foods — the sum of average ratings was 32.2.

The consumers can be divided into 2 groups — those characterized by high risk
perception and those distinguished by low risk perception. While making their judg-
ments, the consumers consider the benefits the product or the technology offer and the
potential risk-related hazards. When it comes to the GM food, the perception of risk
and benefit is interdependent. The dependence is negative, which means that most of
the consumers perceive many hazards and little benefits. They give far more considera-
tion to the information about potential hazards than to that about benefits [2].

According to Knight and Warland [11], food safety resides in public perception
regardless of the steps farmers, businesses and government agencies take to ensure a
safe food supply. Consumers perceive themselves as less vulnerable to food-related
risks than other risks. De Sousa Carvalho Rossi et al. [4] conducted a survey on food
risk perception among food handlers. They showed that the surveyed food handlers
demonstrated a moderate risk perception of food safety, however the perception of the
personal risk or risk to their peers was lower.
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Niewczas conducted a survey research with the use of a questionnaire and sur-
veyed 724 persons in Poland. The risk assessment scale was a 5-point scale where 5
meant the highest risk. The research-based conclusion was that consumers perceived
the food risk dependently on the type of food product. The highest risk was attributed
to fresh meat or meat products (4 on average); as next came fish and milk products
perceived equally risky (3.1 on average for both of them), and little risk was associated
with vegetables and fruits (2.3 on average) [15].

Heyao Yu et al. [9] showed that most consumers have concerns about foodborne
illnesses associated with fresh-cut produce and they perceive the respective risk as
high, however they perceive the probability of being infected with foodborne patho-
gens as low.

Tiozzo et al. [18] showed in their research that food risks were associated with
specific attributes of food called quality warranties: freshness, naturalness and local
provenance. In the opinion of the respondents, the expiry date and food conservation
could cause food risks. Consumers focus their attention on the minimum shelf-life or
expiration date [12]. Also, consumers are aware of various food risks. Furthermore,
Whaley and Tucker [21] expressed an opinion that the main concerns about food re-
ferred mainly to: GMO, food bacteria and pesticide contamination.

Conclusions

1. According to the statements in PFRI, risk perception varies and depends on poten-
tial hazards.

2. In general, the highest perceived risk is associated with the determination whether
the hazard is natural or caused by human activities.

3. The lowest perceived risk is usually associated with the correlation between the
severity of hazard and the quantity of consumed food and also with the supervi-
sion/control of food consumption.

4. In all the regions surveyed the highest risk is perceived in association with food
preservatives, whereas the lowest perceived risk — with trans fats. In the southern
region in Poland, both trans fats and the GM foods are perceived in the same way —
as the lowest risk.
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OCENA POSTRZEGANIA RYZYKA WYBRANYCH ZAGROZEN W ZYWNOSCI PRZY
WYKORZYSTANIU WSKAZNIKA RYZYKA ZYWNOSCIOWEGO (PFRI)

Streszczenie

Postrzeganie ryzyka zalezy od wielu czynnikdw spoteczno-ekonomicznych i psychologicznych. Bar-
dzo wazne jest, aby wiedzie¢, jak konsumenci postrzegaja zagrozenia zwigzane zywnoscia, takie jak:
pozostatosci hormondw, zywnos$¢ zmodyfikowana genetycznie, konserwanty zywnosci, tluszcze trans.
Przedstawiono narzg¢dzie do pomiaru postrzegania ryzyka — wskaznik postrzeganego ryzyka zywnosci
(PFRI). Badanie zostato przeprowadzone wsrod 152 mtodych konsumentow w trzech regionach Polski w
2016 .

Celem pracy byto wykazanie, w jaki sposob konsumenci postrzegaja wybrane zagrozenia bezpieczen-
stwa zywnosci. Stwierdzono, ze najwyzsze postrzegane ryzyko wigze si¢ z tym, czy zagrozenie jest natu-
ralne czy tez jest wynikiem dziatalno$ci cztowieka — suma $rednich ocen wyniosta 15,7. W przypadku,
gdy zagrozenie znane jest naukowcom — suma srednich ocen wyniosta 14,7. Najnizej postrzegane ryzyko
zwigzane bylo z zalezno$cia migdzy dotkliwoscia skutkéw zagrozenia a ilo$cia spozywanej zywnosci —
suma $rednich ocen wyniosta 11,2 oraz z kontrola spozywanej zywnos$ci — suma $rednich ocen wyniosta
11,6. Z przeprowadzonych badan wynika potrzeba i znaczenie pomiaru oraz gromadzenia informacji na
temat postrzegania ryzyka zywnosci przez konsumentéw. Postrzeganie ryzyka zwigzanego z zywnoscia
wplywa na ich wybory i zachowanie w sytuacji pojawienia si¢ zagrozenia.

Stowa kluczowe: postrzeganie ryzyka, zywnos$¢, konsument, wskaznik postrzeganego ryzyka zywnosci
(PFRI)
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