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Abstract: The awareness of food origin in the consumers’ perspective has gradually become more
significant not only in reference to consumers from highly developed countries but also from emerging
ones, which are already on their way from a developing to developed economy. The purpose of the
paper is to answer the research question by verifying four hypotheses formulated in the research
process. The research question is: "Do the variables which characterize consumers of food products
in Poland, including gender, age, education and financial status, affect the aspects related to food
traceability, such as identification of the producer, importance of food product features when shopping,
importance of the information given on food product packaging and influence of the shopping place
and frequency on tracing the food origin?" The paper presents the results, analysis, and conclusions
from the study in reference to the four assumed hypotheses related to the above-mentioned research
question. The study was carried out on a group of 500 consumers of food products in Poland. The
study topic selection is justified by the assumed significance of tracing back a food product’s origin
for a consumer who functions in a globalization-based economy; this was confirmed by the subject
literature presented in the paper.
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1. Introduction

Food traceability, defined as the possibility to trace back the history of a food product, is a very
important process from the point of view of ensuring food safety for consumers all over the world. The
safety of produced food can be maintained only when full traceability of raw materials, semi-finished
products, and processes are ensured on all stages of the food chain [1-5]. Adequate organization of the
market of food products is difficult considering the size of the market and the strict legal requirements
in force. Despite stringent control of the market by authorized control units, every week the Rapid Alert
System for Food and Feed (RASFF) registers several dozen alerts in Europe, regarding food launched
in the market that has been labeled dangerous for human life and health (RASFF was introduced by
means of EC regulation No. 178/2002 of the European Parliament and the Council on 29 January 2002).

The literature on food safety presents different definitions of the term "traceability" [6]. The
term originally appeared back in 1996 in the international ISO 8402 standard concerning quality
management and quality assurance. According to the definition in the standard, traceability stands
for the ability to trace the history, application, or location of a unit by way of an analysis of records
allowing its identification [7]. The publication by Moe (1998) entitled "Perspectives on Traceability in
Food Manufacture" contains a wider definition stating that traceability stands for the ability to trace a
batch of products and its history throughout the entire production chain or part of it, from harvesting
through to transport, storage, processing, distribution, and sales (this is known as the traceability
chain) or internally—in a single step of the production chain (this is known as the internal traceability
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chain) [8]. According to the Efficient Consumer Response (ECR) strategy enforced in 2004, the essence
of traceability lies in the possibility of monitoring the handling and origin of a reference product
(production batch) in each stage of the supply chain, by all companies in the food sector (ECR Europe
2004). The ECR integrates producers, suppliers, and sellers in the supply chain to build a cost-effective
system which responds to specific needs of a consumer; consequently, the total cost of the system and
stock level are reduced with a simultaneous increase in value for the end customer [9]. Identification
is an intrinsic element of traceability, determining its success in relation to tracing the history of
products [10]. Schwagele defines traceability through the concept of identification and states that
identification enables the acquisition of data from a previous stage of the chain (what was received and
from whom) and the provision of information for the following stage (what was sent and to whom) [11].
In the opinion of Rabade and Alfaro, traceability stands for the registration and tracing of processes
and materials used in production [12]. A definition of the concept of traceability can also be found
in the first international standard—ISO 22005 of 2007—applying to food safety management in the
context of tracing its history. The standard contains the following definition: “traceability stands for
the ability to trace the flow (movement) of feed or food through specific production stage(s), processing
and distribution; movement can refer to the origin of materials (raw materials), history of processing
and distribution of feed or food” [13,14].

Gradually more attention was paid to scientific research carried out not only in Europe but also
globally on the consumers’ perception of food origin tracing. Recently such research was conducted
in China [15], Japan [16], and Brazil [17]. The general conclusion from the research, which either
applies to a particular country or compares the issue of consumers’ approach to food traceability in
different countries [18], is that consumers want information regarding where a product comes from,
what production methods were used, whether production was certified, and if information on the
packaging is complete and reliable [19,20]. Consumers have become highly concerned about the safety
of their food and so the speed of obtaining information about contamination and diseases transmitted
by food, effective risk management, and efficient management of non-compliant products” withdrawal
from the market, have become more important [21]. Consumers’ concerns about food safety are also
related to genetic modification of food [22]. In order to face the challenge of an increasingly demanding
process of food product traceability, China uses extensive and advanced food origin tracing methods
based on DNA [23], whereas in reference to food origin tracing management, an additional consumer
fee, called WTP (Willingness To Pay), is used for information about the food [24].

Regulation No. 178/2002 issued in January 2002, sets out the general rules and requirements of
food law; the establishment of the European Food Safety Authority and procedures concerning food
safety are fundamental for the food laws of communities (including Poland, on which the research
was based). Article 18 of the Regulation obliges all EU member states to establish and implement
traceability procedures as of 1 January 2005. The core of traceability is in tracing the path of a finished
product "forwards" and "backwards" [25]. Backward traceability helps to identify the cause and
sources of a hazard (e.g., via data by the producer or number of product batches). Forward traceability
involves withdrawing a finished product from the market owing to identification of the location where
a non-compliant batch was delivered. The trade quality of products in Poland is supervised by two
bodies: the Trade Inspectorate (retail) and the Inspectorate for Trade Quality of Agricultural and
Food Products (producers). Moreover, in the food supply chain, there is no continuous exchange
of information about the course of each measure taken by subsequent actors, which impairs the
traceability of products. The growth of a company in the food sector and the adaptation of the internal
and external traceability system to ensure food safety, are possible if the traceability system is treated as
a subsystem whose presence is necessary to manage product quality [26,27]. This is because traceability
is indispensable to ensuring the quality of production and the product itself [28].

This study’s research problem, formulated based on the subject literature review, is expressed as a
research question, the answers to which are the paper’s objective. The research question is as follows:
"Do the variables which characterize consumers of food products in Poland, including gender, age,
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education and financial status, affect the aspects related to food traceability, such as identification of
the producer, importance of food product features when shopping, importance of the information
given on food product packaging and influence of the shopping place and frequency on tracing the
food origin?".

The validity of the research issue to be verified is justified by the fact that under current
globalization-based economic conditions, food origin is of paramount importance. Consumers in
highly developed and developing countries have a wide variety of food product criteria (including
origin) to choose from [29]. Observations of consumer behavior revealed that people want to know
more about the food they buy. Knowledge of the food origin, and as a conscious choice in this respect,
contributes to the consumer’s self-assurance about food safety [30-33]. The issue of the requirements
that particular consumer groups establish for particular food products is also very important for
food producers and developers of production-related processes. Clients” requirements are the key
requirements to be faced by producers because a consumer is the key stakeholder for a conscious
producer [34].

In order to assign a quantitative dimension to the research issue, which can be confirmed by
statistical indicators, four research hypotheses were formulated and verified in the study:

1. H1. There is a relationship between the identified groups of consumers and the kind of food producer they
choose, as regards market coverage.

2. H2. There are significant differences in the ranking of the validity of aspects taken into account when
people from the identified consumer groups buy food.

3. HB3. There are significant differences in the way that people from the identified consumer groups rank the
validity of information on food packaging.

4. H4. There are significant differences in the way that people from the identified consumer groups rank the
significance of a food product’s origin.

The presented hypotheses determined the use of the following study methods.

2. Materials and Methods

The study was carried out in the first half of 2017 in Poland on a population of 500 consumers.
It was a pilot study in which 50% of the studied group of respondents were men and 50% were women.
The integrity of the study sample was the only parameter of purposeful selection of the study subject
matter. Other selection conditions of consumers participating in the study were randomized and
comprised of:

e respondents in four age brackets (20-30 years, 31-40 years, 41-50 years, and over 60 years);

e four levels of education (primary or lower secondary education, vocational education, secondary
education, and university education);

e  size of private household in terms of number of persons included (1 person, 2 people, 34 people,
more than 5 people);

e  place of residence presented in four categories (countryside, city up to 50,000 people, city with
50,000-100,000 inhabitants, and city with a population above 100,000);

e per capita gross income in the household (up to 400 EUR, 401-600 EUR, 601-950 EUR,
over 950 EUR).

Following a demographic analysis of the respondents taking part in the study, regarding their
sex, age, education and income, some similarities and relationships were observed between the
characteristics. An analysis of concentrations was performed in order to group the respondents
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according to uniform or highly similar characteristics [35]. Grouping was intended to focus attention
on the groups of consumers participating in the study, which could become representative groups from
the point of view of the conclusions drawn from the study. A two-step concentration analysis was
applied to divide the study participants into four groups. The Bayesian information criterion (BIC) was
used to separate the subgroups, while the distance between the study participants was measured with a
credibility logarithm. The two-step concentration analysis facilitated the identification of the following
four groups; most homogeneous within a specific group and also most diversified as compared to
other groups, based on such variables as sex, age, education, and income:

e men of all ages, with a secondary degree, medium income
e people aged 31-60, with a university degree, medium income
e women of all ages, with a secondary degree, medium income

e younger people (20-30 years old), with a university degree, medium and higher income.

Table 1 presents the quantitative characteristics of the identified groups.

Table 1. Profiles of the four identified groups of respondents.

Concentration Number in Two-Step Grouping

1 2 3 4
n % n % n % n %
20-30 39 325 10 6.0 50 47.2
Age 31-40 11 9.2 3 2.9 45 26.8 40 37.7
41-50 2 1.7 52 51.0 34 20.2 11 10.4
51-60 24 20.0 21 20.6 49 29.2 5 47
60+ 44 36.7 26 255 30 17.9
Sex Male 120 100.0 85 83.3 43 40.6
Female 17 16.7 168 100.0 63 59.4
oty 2 18
Education v, ational 3 363 39 232
Secondary 120 100.0 10 9.8 128 76.2
Tertiary 44 43.1 1 0.6 106 100.0
401-600 EUR 6 5.0 2 2.0 6 3.6
Income 601-950 EUR 83 69.2 98 96.1 136 81.0 54 50.9
over 950 EUR 31 25.8 2 2.0 26 155 52 49.1

Source: data developed based on our own study.

A proprietary questionnaire consisting of eight main questions and six identification questions
concerning sex, age, education, household size, and income of the respondents (based on the analysis
of concentrations, household size and place of residence did not matter from the point of view of
respondent grouping) was the study tool. Among the main questions there were six multiple-choice
questions and two questions where one needed to assign rank on a 1-6 and 1-5 scale. "1" meant
most important, and "5" or "6" least important. The ranked questions concerned those factors most
important for consumers when they buy food. They involved such aspects as knowledge of the brands,
guarantee of product quality and freshness, low price, best before date, product origin, and ingredients.
Moreover, the questions touched upon information that in the consumers’ opinions should be placed
on food packaging (i.e., information about the producer, the product’s energy value, best before date,
detailed information about raw materials, and product ingredients).

Collection of empirical materials by means of an interview questionnaire developed by the authors
was justified by the specificity of the research and the necessity to reach a wide range of respondents.
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A focused group interview (i.e., a focus group), composed of representatives of academic staff
and entrepreneurs was involved in the study in order to:

e use the opinions of the focus group members (as one of the factors) to formulate four study
hypotheses (presented in the introduction of the paper) and to develop an interview questionnaire;
e extend the interpretation of the obtained results of the study.

The study used both direct tools (proprietary interviews) and indirect tools (e-mails and Google
surveys). The data from the study were collected in an Excel spreadsheet and then summarized
and analyzed quantitatively using Statistica (a statistical data-processing software). The following
statistical measures were used to analyze the results of the study:

e  Chi-squared test of cross tabulation;

e Cramer’s V test, effect size;

e non-parametric Mann-Whitney U test;
e non-parametric Kruskal-Wallis test.

The majority of analyses in the study were based on data in the form of ranks or ordinal
variables. Therefore, referring to the characteristics of each statistical measure, when testing hypotheses
mentioning different distributions of ranks in different groups, the Kruskal-Wallis test was used.
Pearson’s Chi-squared test was used for verification of the presence of relationships between the
variables according to the hypotheses. The following symbols were used for presenting the study
results:

e  M-—arithmetic mean

e SD—standard deviation (the lower the value, the more focused the observations around M)

e MR—mean range (non-parametric equivalent of M)

e  Mdn—median (value of a characteristic above and below which the number of observations N is
the same)

e  N—number of observations

e "p"—relevance, for the value <0.05 we have over 95% certainty that there is a relationship between
classifications and the selected variable (i.e., that the observed relationship is not incidental)

e  x? —general statistics for the reference analysis, based on which "p" is calculated

e Cramer’s r, V—effect size: it gives information about the size of the relationship between two
variables (up to 0.30 the effect is assumed to be weak; between 0.30 and 0.50 the effect is assumed
to be medium, while over 0.50 the effect is assumed to be strong)

"

e  Z—general statistics for the reference analysis, based on which "p" and "r" are calculated.

3. Results of the Study

The first hypothesis assumed there would be a relationship between the identified consumer
groups and the food producers they chose for their market coverage. An analysis performed with
a Chi-squared test of cross tabulations revealed the presence of a strong relationship between the
identified groups and their preferred producers. Details of the study results in this respect are presented
in Table 2.

The second hypothesis assumed there would be significant differences in the ranking of the validity
of aspects, which the representatives of the four identified groups of consumers took into account
when buying food. Analysis using the Kruskal-Wallis test revealed that differences in the ranking of
validity occurred in three (brand, best before date, and product ingredients) out of six analyzed aspects,
which included brand, quality guarantee, price, best before date, origin, and ingredients. Details of the
study results in this respect are presented in Table 3.
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Table 2. First hypothesis results.
ften Ye h P d
Most often You Choose Producers among; 2 p Cramer’s V
l?d:;llj(zlt Domestic Regional It does not
Producers  Producers Matter to Me
Leaders
1 N 51 52 10 7
% 42.5% 43.3% 8.3% 5.8%
N 49 50 1 2
Group 2 2078 <0.05 0.12
number Y% 48.0% 49.0% 1.0% 2.0%
3 N 65 82 19 2
Y% 38.7% 48.8% 11.3% 1.2%
4 N 51 42 12 1
Y% 48.1% 39.6% 11.3% 0.9%
Source: data developed based on our own study.
Table 3. Second hypothesis results.
. Group 2 Significant
Question Number N MR M Mdn SD X P Differences
1 120 221.52 2.50 3.00 1.34
How
important is 2 102 245.48 2.72 3.00 122 12.56 <0.01 1<4
the brand? 3 168 24851 2.76 3.00 1.26
4 106 281.93 3.07 3.00 1.17
How 1 120 282.14 247 2.00 1.66
important is 2 102 247.41 1.94 1.50 1.24 11.74 <0.01 1>31>4
the best
before date? 3 168 239.65 1.93 1.00 1.36
4 106 225.50 1.80 1.00 1.29
How 1 120 208.39 3.88 4.00 1.01
important 1<2;,1<31
are the 2 102 260.32 434 4.00 1.25 13.47 <0.01 -”
ingredients? 3 168 262.68 4.38 4.00 1.30
4 106 260.06 4.38 4.00 1.32

Source: data developed based on our own study. N, number of observations; MR, mean range; M, arithmetic range;
Mdn, mean; SD, standard deviation.

The third hypothesis assumed there would be significant differences in the ranks assigned by
the representatives of the identified consumer groups to the validity of information given on food
packaging. A quantitative analysis revealed that the assumed differences did not actually occur. Details

of the study results in this respect are presented in Table 4.

In the last (fourth) research hypothesis, it was assumed that significant differences existed in
the ranks that the identified groups of consumers assigned to food product origin. The variables
included the place of food purchase (Table 5) and the frequency of shopping (Table 6). The results of
the performed analysis did not confirm the hypothesis.
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Table 4. Third hypothesis results.

Questions Group No. N MR M Mdn SD x2 Sllillﬁiitts
. . 1 120 253.81 5.13 5.00 0.84
How important is
information about 2 102 243.72 5.06 5.00 0.87 1.72 0.63 -
the producer? 3 168 24032 504 500 083
4 106 260.06 5.16 5.00 0.86
. . 1 120 251.33 2.29 2.00 0.46
How important is
information about 2 102 242.22 2.25 2.00 0.44 2.47 0.48 -
the energy value? 3 168 25724 232 200 047
4 106 237.49 2.24 2.00 0.43
. . 1 120 245.67 2.71 3.00 0.46
How important is
information about 2 102 25478 275 3.00 0.44 2.47 0.48 -
the best before date? 3 168 23976 268 300 047
4 106 259.51 2.76 3.00 0.43
How important is 1 120 24248  5.00 5.00 0.77
information about 2 102 25792 509 500 077 111 0.77 -
the raw materials the
product is made of? 3 168 24374  5.01 5.00 0.80
4 106 253.79 5.07 5.00 0.73
. . 1 120 248.15 4.88 5.00 0.84
How important is
information about 2 102 245.35 4.85 5.00 0.80 3.20 0.36 -
ingredients? 3 168 26122 495 500  0.82
4 106 231.77 4.77 5.00 0.81
Source: data developed based on our own study.
Table 5. Product origin vs. place of purchase.
Where do You
Buy Food N MR M Mdn SD N p
Most Often?
Supermarket 103 237.03 5.09 5.00 0.84
How importantis ™y r /0o et 279 25337 518 500  0.83 122 0.75
product origin?
Grocer’s 89 251.61 5.19 5.00 0.78
Marketplace 27 250.17 5.07 5.00 1.07
Source: data developed based on our own study.
Table 6. Product origin vs. frequency of doing shopping.
Frequency of Doing 2
Shopping N MR M Mdn SD X p
Every day 55 251.27 5.16 5.00 0.83
How importantis g 00 1timesaweek 107 23754 512 5.00 0.75 137 0.71
product origin?
Once a week 318 254.39 5.18 5.00 0.84
Once or twice a month 20 255.83 5.05 5.00 1.19

Source: data developed based on our own study.

4. Analysis of Results and Discussion

In reference to the four hypotheses made at the beginning of the study, only two were confirmed;
there are relationships between the identified groups of consumers and the kind of producer they chose
as regards market coverage (H1), and there are significant differences in the ranking of the validity
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of aspects taken into account when representatives of the four identified groups of consumers buy
food (H2).

As for the first hypothesis, women of all ages (no age diversification), with secondary education
and medium income, were the ones who chose products from “global market leaders” least often
(group 3). Global brand products were most often chosen by people aged 31-60, with higher education
and medium income (group 2), and by younger people (aged 20-30) with higher education and
medium or higher income (group 4). Consumers from group 2 tended to buy products from domestic
producers as often as products from global market leaders, while regional producers were the least
popular in the group. This can be justified by the maturity of this group of consumers, as exemplified
by their age and education, and hence greater confidence in a producer operating on a global market
and having a more extended control system of the food produced.

Confirmation of the second hypothesis reveals that males of any age, medium income,
and secondary education (group 1) ranked the significance of a brand much lower than younger people
(aged 20-30) with higher education, and medium and higher income (group 4). Additionally, the same
men ranked the significance of the product ingredients lower than any other identified group. They
considered the best before date as a much more important factor than people from group 3 (women of
any age, secondary education, and medium income) and group 4 (younger people aged 20-30, higher
education, of medium and higher income). From the point of view of the aim of the study, product
ingredients form the most important aspect for food traceability. The study revealed that this mattered
to all consumers participating in the study, but it was least important for men with secondary education
and medium income. Such a result can be justified by the fact that medium income does not always
give consumers the freedom to choose food with the ingredients they would prefer, and secondary
education may be indicative of a lack of knowledge on how to analyze the ingredients of a food product
correctly. In addition to the above, men typically pay less attention to more pragmatic issues, such as
best before dates or prices, than the product’s composition/ingredients. The reasons for this behavior
could form the subject of a sociological or psychological enquiry.

Two hypotheses were not confirmed in the course of the study. They included H3: there are
important differences in the rank assigned by representatives of the identified consumer groups to
the validity of information given on food packaging, and H4: there are significant differences in the
rank assigned by the identified groups of consumers to the aspect of food product origin. Referring to
H3, it should be pointed out that the identified groups of consumers were quite unanimous about the
significance of information on the raw materials that the product is made of (which is a positive result
from the point of view of the importance of traceability for consumers). The greatest discrepancies
in answers were observed in relation to information about the product composition/ingredients
(the greatest differences were observed between groups 3 and 4). It can be concluded that all
studied information on food packaging, including identification of the producer, energy value of the
product, best before date, raw materials used for production, and composition/ingredients are of equal
importance for men and women, regardless of age, education, or income.

In reference to H4, assuming significant differences in the assessment of the validity of food origin,
it turned out that differences in the answers given by different consumers were so small that they could
be considered unanimous as for the significance of product origin vs. the following two variables:
place of doing shopping and frequency of doing shopping. This suggests that food traceability is
important for all study participants, regardless of the frequency or location of doing shopping.

Referring to the research question posed, the results of the study showed that the origin of
food products mattered to consumers, regardless of the analyzed conditions. Differences in relation
to the identified groups of consumers were noticeable in the following respect: some aspects of
traceability were approached in a different way and have a different significance priority assigned
to them. Perhaps it would be worth analyzing the issue of specific information that should—in the
consumers’ opinion—be placed on food products and reviewing if the scope of data complies with the
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current legal requirements. Identification of how far back the process of backward traceability of food
should reach from the point of view of consumers could form an interesting focus for further studies.

5. Conclusions

The results of the study on food traceability from a consumer’s perspective, carried out on a group
of 500 randomly selected representatives in Poland and presented here, revealed that the issue of food
traceability in Poland is important. This is evidenced by the fact that of all the aspects available in the
study for selection, the one that consumers paid most attention to was food origin, while the presence
of information about producers was considered necessary for food packaging.

Food traceability by consumers is an interesting and diversified phenomenon, which strongly
affects the organization of a food chain. Consumer requirements are conditioned by organizational
and management decisions by food suppliers on different levels of production, especially when their
decisions apply to food safety. The research constraints, which could be used as an idea for subsequent
consumer research related to food traceability include:

e alack of comparison with other research results conducted worldwide, pertaining to similar
research topics;

e a lack of initial in-depth verification of the knowledge of the traceability notion among
the responders.
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