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Reducing the quantities of food lost or wasted will be an emerging challenge in coming years. The sector
contributing the most to food waste is households. The aim of this study is to evaluate consumer behavior on the
food market in the context of wastage identification and assessment of consumer opinions in Poland regarding
the causes of the problem of food waste in households. A quantitative study was carried out using individual
direct questionnaire interviews (N = 1,145). Results showed that Polish consumer opinions regarding reasons for
wasting food vary according to demographic and economic conditions. The least educated consumers and
families with several children were found to be guided by economic premises in their purchases more often than
other groups and plan their purchases more rationally. The causes of food wastage related to irrational behavior
were more often named by consumers with higher standards of living and by the younger generation.
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Consumer opinions on the causes of food waste — demographic and economic conditions

Zmniejszenie strat zywnosci stato sie wyzwaniem na nadchodzace lata. Za marnotrawienie zywno$ci w najwigkszym stop-
niu odpowiadaja gospodarstwa domowe. Celem badania byta ocena zachowar konsumentéw na rynku zywnosci w kon-
tekscie identyfikacji marnotrawstwa oraz ocena opinii konsumentéw w Polsce wobec przyczyn problemu marnowania
zywnosci w gospodarstwach domowych. Badanie ilosciowe przeprowadzono metoda indywidualnego bezposredniego wy-
wiadu kwestionariuszowego (N = 1145). Wyniki wykazaly, ze opinie polskich konsumentéw na temat przyczyn marnowa-
nia zywnosci sg zréznicowane w zaleznosci od uwarunkowan demograficznych i ekonomicznych. Konsumenci z najnizszym
wyksztatceniem oraz wielodzietne rodziny czg$ciej niz pozostali konsumenci kieruja sie przestankami ekonomicznymi i bar-
dziej racjonalnie planujg zakupy. Przyczyny marnotrawienia zywno$ci majace zwigzek z nieracjonalnym zachowaniem byty
czesciej wskazywane przez konsumentéw o dobrym statusie materialnym oraz przedstawicieli mtodego pokolenia.

JEL: D12, M31, D19

Introduction

The UN Food and Agriculture Organization (FAO) reports that one
third of the world's food production ends up lost or wasted, which
corresponds to 1.3 billion metric tons (FAO, 2019). The problem of food
wastage occurs at all stages of the food supply chain, but the share varies
in particular countries and depends on the GDP per capita. Decreasing the
amount of edible food, mainly at the production stage, is characteristic of
low-income countries, while developing countries struggle with the lack of
technical facilities related to transportation and storage, as well as with low
consumer awareness at the stage of handling and preparation of foodstuffs
(Parfitt et al., 2010). These situations refer to what is called "food loss". In
developed countries, food is lost mainly at retail and consumer levels, which
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is considered "food waste" (FAO, 2019). In the European Union countries,
the sector contributing the most to food waste is households (47 million
metric tons *4 million metric tons), which account for 53% of the total
mass of food wasted. This is equivalent to a mean value of 92 kilograms per
person annually (£9 kg /person/year), but the estimates vary in member
states due to differing shares of household food waste. The costs associated
with household food waste in the European Union have been estimated at
around 98 billion euros per year (Fusions, 2016).

The most frequently reported reasons for household food wastage are
lack of consumption at the right time, resulting in spoilage or expiration
of food products (Aitsidou et al., 2019), food-related routines related to
decisions in the food provisioning process (reuse of leftovers routines,
planning routines and shopping routines), closely associated with the
perceived skills of household members (Stancu et. al., 2016), poor stock
management, and improper food storage (Lanfranchi et al., 2016).
Consumers often feel confused by labels and do not understand the
difference between various types of date labelling. This may result in
throwing out safe and edible food products due to misunderstanding or
excessive safety concerns (Wilson et al., 2017). The presence of
competing goals, such as competition between health and food waste,
competition between enjoyment and food waste, and between
maintaining the budget and food waste, seems to have an impact on the
intentions of consumers to reduce wastage (van Geffen et al., 2020). It
was reported that low food prices do not motivate consumers to reduce
food waste. Hungarian consumers admitted that they would need more
money to reduce waste, arguing that it was often caused by low-quality
food that spoils too fast.

The empirical evidence on the predictive power of socio-demographic
factors is not clear. Earlier studies have reported a negative correlation
between age and the amount of household food waste — young people have
a greater propensity to waste food than elderly people (Karunasena et al.,
2021; Bravi et al., 2020; Visschers et al., 2016; Quested et al., 2013; Secondi
et al., 2015). The food waste behavior of younger generations is related to
a lack of food management skills, for example the inability to plan their
schedules due to extensive activities such as studies, work and social life
(Ellison et al., 2019; Ghinea and Ghiuta, 2019). Young consumers found it
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difficult to identify appropriate portion size during food preparation (Bravi
et al., 2020; Quested et al., 2013; Romani et al., 2018). The choice by
young adults not to prepare shopping lists results in impulse buys,
which also encourages household food waste behavior (Clark and
Manning 2018). There is evidence that the younger generation's
knowledge of how to proceed with food is low. Problems occur in
deciding whether leftovers or outdated food are still safe to eat
(Samotyja, 2021; Nikolaus et al., 2018). Millennials tend to regard date
labels as food safety indicators instead of making a distinction between
the "use by" and "best before" dates (Leib et al., 2016). According to
Labuza et al. (2008), in the US in 2001 fewer people were able to
identify correctly the meaning of the date labels on milk products than
had been 20 years earlier. Contrary to young people, the 60+
generation tend to have relatively high skill levels in food management,
including the specific areas of preservation and the creative use of
leftover ingredients (Visschers et al., 2016; Quested et al., 2013). Some
researchers noticed that older consumers have more time and show
high skill levels due to their involvement in food management around
the home from an early stage of their lives (Conde-Caballero et al.,
2021; Lanfranchi et al., 2016; Godfray et al., 2010). Additionally,
personal experiences such as hunger or food insecurity are linked to
concern about food waste (Karunasena et al. 2021). McAdams and von
Massow (2018) stated that guilt was the unanimous feeling established
in the childhoods of elderly consumers, associated with food waste. On
the other hand, contradictory findings are also presented in the
literature. Some authors argue that younger people are more
concerned about the environment and thus more aware of the concept
of food waste and less likely to waste food products (Grasso et al., 2019;
Zepeda and Balaine, 2017) or that there is no significant relationship
between age and the amount of food wasted in households (Falasconi et
al., 2019).

There is also no agreement about the role of education in the
amount of food wasted. In some studies, no significant influence was
shown (Falasconi et al., 2019; Visschers et al., 2016; Stancu et al., 2016;
Koivupuro et al., 2012). Hazuchova et al. (2020) reported that well
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educated consumers waste the least. In contradiction to this, other
studies showed that consumers with higher education waste more food
than less educated individuals (Secondi et al., 2015). This phenomenon
is attributed to the higher income of better-educated people. According
to the "food waste paradox", lower-income consumers may waste more
food than their middle-class counterparts. In the literature, this
phenomenon is explained by the previous experience of lower-income
consumers with food deficit (Porpino et al., 2015), or the fact that they
can simply afford to waste food (Secondi et al., 2015).

According to previous studies, the size of the household significantly
affects the amount of food wasted in households. It was found that on
a per capita basis, the amount of food waste decreases with the
increasing number of people in the household, but, at the same time,
larger households waste more food in total than smaller ones
(Silvennoinen et al., 2014; Koivupuro et al., 2012). Visschers et al.
(2016) stated that factors such as household size and children are fixed.
Households with children waste more food because parents pay a lot of
attention to food quality or experience difficulties in predicting the
right amount of food needed (Visschers et al., 2016; Schanes et al.,
2018). According to Grasso et al. (2019), the predictive value of the
number of household members depends on the country and the average
size of household.

The problem of consumer food waste is receiving increasing
scientific attention. Previous studies greatly contributed to
understanding the factors influencing consumer food waste and food
waste behavior, but the results are not consistent and further work
needs to be conducted regarding household food waste. A better
understanding of the demographic and economic conditions that
differentiate consumer opinions on the reasons for food waste is
necessary. Alongside the scientific contribution, the findings of this
study constitute a key issue for policymakers in order to implement
effective preventive interventions. Therefore, the aim of this study was
to evaluate consumer behavior on the food market in the context of
wastage identification and assessment of consumer opinions in Poland
on the causes of the problem of food waste in Polish households.
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Materials and methods

The empirical research on consumer behavior in the context of food
waste was conducted by face-to-face interviews during the period from
April to May 2019. The research tool was an interview questionnaire
prepared and checked in piloting.

The quantitative study was carried out on consumer awareness of food
labeling in the context of reducing food waste. One of the key research goals
was to identify the behaviors and attitudes of individual consumers towards
the problem of food waste in Poland, and in particular identification of
consumers' opinions on the problem of food waste (particularly the causes
of food waste in their opinion).

The research population was consumers declaring systematic purchase
of food products. The selection of the research sample (N = 1,145) was
carried out by the quota method (selection criteria: sex, age, and place of
residence), which met the demand for maintaining the relative
representativeness of the research population. The survey was conducted
by the authors. Data analysis was performed using the IBM SPSS Statistics
tool.

Results and Discussion

The main issue in the study in the context of food waste by consumers
in households in Poland was to diagnose the reasons for this. The
consumers surveyed were asked to define what, in their opinion, were the
key causes of food waste in households. The following reasons were given,
and it was the consumers' responsibility to choose:

lack of thought/planning in shopping,

succumbing to the illusion of "excessive needs" when shopping,
buying more just in case,

it is normal that some of the products purchased are not used,
smaller packages are not available,

larger packages seem more cost-effective.
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The results of consumer opinions on the reasons for throwing out food
are presented in Table 1.

The reasons for wasting food in the opinion of consumers in Poland (%)

Reasons for throwing out food Total*
lack of thought / planning in shopping 51.0
succumbing to the illusion of "excessive needs" when shopping 37.0
buying more just in case 23.3
larger packages seem more cost-effective 13.8
it is normal that some of the purchased products are not used 11.1
smaller packages are not available 8.0

* values do not add up to 100% due to the possibility of choosing several answers.

Consumers indicated that food in households in Poland is wasted mainly
due to poorly planned purchases (51.0%), which means that consumers buy
products that are unnecessary. The second reason is the fact that during
the purchasing process, consumers have the impression that their needs
are much greater than they truly are, which also leads to buying excessive
amounts of products (37.0%). Another reason for wasting food is buying
food products "just in case" (often for fear of a price increase in an era of
inflation or a shortage of products, which was observable in the initial
period of the Covid-19 pandemic). 13.8% of consumers indicated that the
cause of food wastage is the purchase of large-packaged products (which
seems to be more profitable), and 11.1% considered that food is wasted
because it is normal for consumers not to consume all the products
purchased. Only 8.0% of consumers believed that the cause of food waste
was buying products in large packages (which means that the food is not
consumed in its entirety), because small or standard packages are not
available.

An interesting research issue is the assessment of the awareness and
views of consumers in Poland on the causes of food waste depending on
their level of education (Table 2).
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The reasons for wasting food in the opinion of consumers
in Poland, and consumer education (%)

Consumer education

Reasons for throwing out food Vocational |Secondary |Bachelor's Master's
education | education | degree |degree

lack of thought/planning in shopping 44.3 50.7 56.4 50.6
succumbing to the illusion of "excessive needs" when shopping 30.3 34.2 40.7 42.5
buying more just in case 26.9 23.2 21.6 21.4
it is normal that some of the purchased products are not used 8.5 125 104 1.6
smaller packages are not available 8.0 10.1 7.1 6.6
larger packages seem more cost-effective 24.4 9.6 12.0 13.2

The reason most frequently indicated by consumers for throwing away
purchased food, i.e. "lack of thought / planning in shopping", occurs to the
smallest extent among consumers with vocational education (44.3%), and
in consumer segments with higher education levels this percentage clearly
increases and amounts to over 50.0% (the highest is in the group of people
with engineering / undergraduate education — 56.4%). It can be assumed
that consumers with higher education are characterized by possessing
greater awareness that the lack of planning in purchasing influences food
wastage than consumers with vocational education, although this
awareness does not increase proportionally. It can also be associated with
the lower levels of income achieved by people with a lower level of education
and the need to "save when shopping".

The relationship between "succumbing to the illusion of 'excessive needs'
when shopping" and the education of the consumers in Poland surveyed
clearly indicates that with the increase in the level of education, the
percentage of consumers who identify this reason for throwing away food
purchased increases. While in the segment of consumers with vocational
education the percentage of consumers indicating that they are misled by
excessive needs while shopping for food is 30.3%, in the group of the most
educated people this percentage is as high as 42.5%, which is 12.2
percentage points higher. Thus, the more educated the consumer, the
greater the awareness of the fact that when shopping, you are buying food
that you do not really need, leading to non-consumption and ultimately the
food being thrown out.
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On the other hand, when analyzing another cause of food wastage, i.e.
"buying just in case", it can be concluded that in this case there is an
opposite relationship than before; namely, the highest percentage of
consumers indicating this cause occurs in the segment with the lowest
education (26.9%), and with the increase in the level of education, the
percentage decreases (among people with higher education it is 21.4%).
Although the differences in the percentages of positive responses between
consumers with vocational and graduate education are not significant, it
can be assumed that with the increase in education, consumers indicate
a smaller role for this factor.

Highly interesting results occur with the statement "it is normal that
some of the purchased (food) products are not used". Both in the segment
of consumers with vocational education, secondary and engineering/
/bachelor's this percentage fluctuates around 10.0% (vocational — 8.5%,
secondary — 12.5, bachelor / engineering — 10.4%), while in the segment
of consumers with the highest level of education it is minimal and
amounts to only 1.6%. The above suggests that consumers with a master's
degree are very aware that it is irrational not to use food purchased in its
entirety, so people with lower education should be educated regarding the
above.

When analyzing another indicated cause of food wastage in households
in Poland, namely "larger packages seem more cost-effective", it can be
seen that the highest percentage of consumers declaring this reason
occurs in the segment of people with vocational education, and in the
remaining segments this percentage clearly decreases (average — 9.6 %,
bachelor/engineer — 12.0%, master — 13.2%). It can be assumed that
people with vocational education are in the segment of economically
sensitive consumers, with lower incomes than the segments of people
with higher education, and therefore they buy food in larger than
standard packaging due to the fact that the unit price is lower.
Unfortunately, the consumers surveyed are aware that food that has not
been purchased is not consumed in its entirety, which contributes to its
wastage.

The results regarding the relationship between the last indicated reason
for throwing away purchased food, i.e. "smaller packages are not available",
and the education of the consumers surveyed indicate that there are no
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clear differences between the segments. The lowest percentage of
indications is among people with a master's degree (6.6%), and the
highest among people with secondary education (10.1%), so the difference
is only 3.5 percentage points. To sum up, it can be stated that with
increasing education, there is a decreasing percentage of consumers who
declare that:

food waste is caused by purchasing large packages of products
(inexpensive) and ultimately by not consuming the entire food product;
food waste is caused by purchasing it just in case and creating an excess
that is not consumed.

On the other hand, with increasing education, there is a rising
percentage of consumers who declare that:

food waste is due to ill-considered/poorly planned shopping;

food waste is caused by being influenced at the point of purchase,
leading to the illusion of excessive needs and of buying food that is not
really needed.

It can therefore be assumed that the least educated consumers more
often than other segments are guided by economic premises in their
purchases (purchasing large packages), plan their purchases more
rationally (for savings reasons), but also buy in advance more often. On the
other hand, consumers with the highest education (master's) believe that
not consuming all of the purchased food is not a normal phenomenon and
to a lesser extent they are driven by economic reasons (e.g. they are more
often under the illusion of excessive needs when shopping and less often
buy food in large packages). Thus, it can be concluded that the key reasons
for wasting food in the segment of the least/most educated consumers in
Poland are different.

In the context of consumer attitudes in Poland towards the problem of
wasting purchased food, it is worth analyzing and assessing the
relationship between consumer awareness of the causes of wastage and the
level of income in the household (Table 3).
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The reasons for wasting food in the opinion of consumers
in Poland, and the material status of the family (%)

Material status of the family
slightly | definitely
the above above
national the the
average | national | national
average | average

definitely | slightly

below the | below the
national | national
average average

Reasons for throwing out food

lack of thought / planning in shopping 51.6 48.0 53.6 50.9 49.7

succumbing to the illusion of "excessive needs" 28.6 29.3 39.7 44.0 34.5
when shopping

buying more just in case 19.8 24.7 23.6 22.0 23.4

it is normal that some of the purchased products 11.0 13.6 9.5 9.9 13.1
are not used

smaller packages are not available 13.2 10.6 6.2 6.2 9.7

larger packages seem more cost-effective 18.7 12.6 13.8 15.0 11.0

When analyzing the declarations of consumers that the reason for
wasting food is "lack of thought/planning in purchasing" and the lack of
planning in purchases with regard to the material status of their family, it
can be observed that there are no significant differences in the percentages
of indications within separate segments and they oscillate around 50.0%
(only in the segment of household with an average income is the ratio
slightly higher, amounting to 53.6%).

On the other hand, if it is stated that "we are under the illusion of
'excessive needs' while shopping", there are significant differences between
the segments of consumers distinguished by the material status of the
family. The lowest percentage of responses is in the segment of the poorest
consumers, with the material status of the family definitely below (28.6%)
and slightly below the national average (29.3%). In households with
incomes at the level of the national average and above the national average,
the percentage of consumers agreeing with this opinion on the causes of
food waste clearly increases — it is the highest in the segment of consumers
whose family material status is defined as "slightly above the national
average" and amounts to as much as 44.0%.
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Consumers agree to a similar extent, regardless of the material status of
the family, with the statement "we buy more just in case", which
contributes to food waste. The percentage of responses ranges from 19.8%
in the segment of consumers describing the material status of their family
as "definitely below the national average" to 24.7% in the segment of
consumers describing the material status of their family as "slightly below
the national average". It is evident that the difference is not significant and
amounts to 4.9 percentage points. Thus, it can be concluded that in the case
of this opinion on the problem of food waste, the material status of the
family does not significantly differentiate consumer opinions. It is similar
in the case of the statement: "it is normal that some of the purchased food
products are not used" — the results presented in Table 3 show that there
are no significant differences in the percentages of indications between
consumer segments in terms of the differing material status of the family.

Considering the views of consumers on the causes of the problem of food
wastage related to the purchase of large packages (which seem favorable in
price or are purchased due to the lack of smaller food packages), it is
observable that there are differences in the percentages of indications
between consumer segments with different family material statuses. And
so, in the case of the statement: "smaller packages are not available", the
highest percentage occurs in the segment of consumers with a family
material status definitely below the national average (13.2%) and in the
segment with material status slightly below the national average (10.6%).
On the other hand, the lowest percentage of responses, 6.2%, is in the
segment of consumers with an average familial financial status and slightly
above the national average. Interestingly, in the segment of consumers
from the best-off families (definitely above the national average) this
percentage increases to 9.7%. Thus, the notion that buying larger packages
when smaller ones are not available contributes to food waste is more
popular with consumers in the poorest segment and in the most affluent
segment. On the other hand, in the case of the statement: "larger packages
seem more cost-effective”, the highest percentage of consumers agreeing
with this opinion occurs in the segment of consumers who define the
material status of their family much below the national average (18.7%),
and the lowest — in the segment of consumers who define their material
status as definitely above the national average (11.0%).

86 www.minib.pl



MARKETING OF SCIENTIFIC AND RESEARCH ORGANIZATIONS, 2021, Vol. 42, Issue 4, p. 75-96

In the remaining consumer segments, the ratio ranges from 12.6%
(slightly below the national average), through 13.8% (national average) to
15.0% (slightly above the national average). Therefore, it can be assumed
that consumers in Poland from the poorest households buy larger food
packaging, while realizing that not consuming this food in its entirety
contributes to its wastage.

Another interesting aspect of the study is the analysis of consumer
attitudes in Poland towards the causes of food waste in Polish households
depending on the age of consumers. The results are presented in Table 5.

The reasons for wasting food in the opinion of consumers
in Poland, and the consumers' age (%)

Consumers' age (years)

Reasons for throwing out food
up to 19 | 20-29 30-39 40-49 50-59 60+

lack of thought/planning in shopping 48.0 57.1 49.8 49.3 53.0 47.7

succumbing to the illusion of "excessive needs" 32.0 42.9 404 38.7 36.3 31.5
when shopping

buying more just in case 16.0 18.9 204 25.3 26.2 26.0

it is normal that some of the purchased 20.0 12.2 10.7 10.0 8.9 11.5
products are not used

smaller packages are not available 0.0 6.6 8.9 7.3 7.1 9.6

larger packages seem more cost-effective 16.0 12.2 12.0 13.3 13.1 164

The "lack of thought/planning in shopping" is indicated as the main
reason for wasting food by the consumers surveyed, regardless of the age
segment, although the highest percentage of indications occurs in the group
of consumers aged 20-29 (57.1%) and aged 50-59 years (53.0%). On the
other hand, "the illusion of 'excessive needs' when shopping", indicated as
another important reason for wasting food, is most important for
consumers aged 20-29 and 30-39, and least important for seniors 60+.
Perhaps the elderly, due to their age and experience, limit the purchase of
food products due to the feeling of excessive needs, while younger
consumers do not have such long-established experiences and beliefs yet.
Buying food "just in case" may contribute to its wastage mainly according
to age-mature consumers, i.e. over 40 years of age. Analyzing the results of
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the study, it can be observed that as the age of consumers increases, the
belief that buying food "in case" is an important factor leading to throwing
away non-consumed food, and thus wasting it, increases. The belief that
"it is normal that some of the purchased products are not used" is highest
among the youngest consumers (up to 19 years) compared to other age
groups. This is very worrying because such an attitude among young
consumers may result in future purchasing and consumption decisions
which will unfortunately lead to food waste. In turn, this reason is the
least important for consumers aged 50-59. Analyzing another reason for
wasting food in households, i.e. the belief that "larger packages seem more
cost-effective” in the context of the age segments studied, it can be
observed that there are slight differences in the indications by individual
segments (they oscillate between 12.0% and 16.4%). The "smaller
packages are not available" is the last reason for food waste indicated by
the surveyed consumers. Analyzing it through the prism of age segments,
it can be seen that the youngest respondents (up to 19 years) did not
indicate this reason at all (perhaps these consumers do not decide to buy
food in larger packages when smaller ones are not available, and so this
reason for food wastage is not relevant to them). On the other hand, the
highest percentage of indications can be seen in the consumer segment of
30-39 years and 60+.

The next correlation is the analysis of the relationship between the
opinions of consumers in Poland about the causes of food waste and the size
of the household. It is interesting to see whether consumers' views on the
causes of wastage are different in small (1, 2), medium (3.4) and large (5+)
households (they differ depending on the size of the household). The results
obtained in the study are presented in Table 4.

Consumers from one and two-person households (52.1% and 53.8%) and
the largest 5+ households (54.4%) agree most with the statement that the
cause of wasting food in households in Poland is "lack of thought / planning
in shopping". In households of three and four people, the percentage of
responses is lower and amounts to about 48%.
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The reasons for wasting food in the opinion of consumers in Poland,
and the number of people in the household (%)

Number of persons in the household
Reasons for throwing out food

1 2 3 4 5+
lack of thought / planning in shopping 52.1 53.8 47.3 47.8 54.4
succumbing to the illusion of "excessive needs" when shopping 31.7 36.3 43.0 35.8 36.0
buying more just in case 21.1 23.4 25.3 25.7 16.7
it is normal that some of the purchased products are not used 134 8.5 13.1 12.8 8.8
smaller packages are not available 9.2 7.3 7.2 9.3 6.1
larger packages seem more cost-effective 10.6 14.6 11.4 12.8 19.3

On the other hand, in the case of the opinion "succumbing to the illusion
of 'excessive needs' when shopping", the lowest percentage of responses
concerns consumers from one-person households (31.7%), and the highest
percentage from three-person households (43.0%). In the case of consumers
from two-person, four-person and the largest 5+ households, the
percentage of positive responses is practically the same and amounts to
approximately 36%. Thus, consumers from three-person households stand
out from other segments due to a relatively high percentage of people
indicating that being under the illusion of excessive needs while shopping
is the reason for throwing away the purchased food.

When analyzing the statement "buying more just in case", depending
on the size of the household, it can be observed that the segment of
consumers from the largest households (5+) least agree with this
statement (16.7%). In the remaining segments analyzed, the percentage
of responses ranges from 21.1% (single-person households) to 25.7%
(four-person households). Thus, it can be concluded that when analyzing
the opinions of consumers regarding this cause of food waste in relation
to the number of people in a household, only the most numerous
households (5+) with the lowest percentage of positive responses is
distinguished. It can therefore be assumed that the largest households
have the lowest tendency to engage in so-called "panic buying". However,
this can also be associated with households that do make "larger"
purchases entailing significant expense.
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If consumers agree with the statement that "it is normal that some of
the products purchased are not used" in relation to the number of people in
the household, it can be seen that the lowest percentage of consumers
agreeing with the above is in the segment of two people (8.5%) and 5 +
households (8.8%). In the remaining segments, the percentage of
indications hovers around 13.0%. Therefore, no directly proportional
relationship between the attitudes of consumers towards this cause of food
wastage and the size of the household can be indicated.

On the other hand, when analyzing the opinions of consumers as to the
statement: "it happens that smaller packages are not available" (which
directly affects non-consumption and throwing away of food), it is
interesting that the lowest percentage of indications occurs in the segment
of the largest 5+ households and amounts to only 6.1%. Large households
purchase larger quantities of products, so — perhaps — buying food in
large packages is a standard purchase for them and does not involve the
lack of consumption of the entire product, so it is the least considered cause
of food waste.

However, different results are found in the case of the analysis of the
last indicated cause of food waste, which is: "larger packages seem more
cost-effective" depending on the size of the household. It turns out that
consumers from one-person households (10.6%) agree the least with this
statement, and consumers from the largest 5+ households (19.3%) most
agree. Perhaps these indicators result from the specific purchasing
decisions made by these households, namely individuals are less likely to
buy large packages of food (although they may be cost-effective), because
they will not have time to consume the product by the use by date. On the
other hand, for households of 5+, the purchase of food in large packages
may be standard, and unfortunately this food is not always consumed,
hence such a high percentage indicating this cause of food waste in
Poland.

The last segmentation variable analyzed in the context of consumer
attitudes and beliefs in Poland regarding the causes of food waste is the
number of children in the household. The results of the study in this area
are presented in Table 6.
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The reasons for wasting food in the opinion of consumers
in Poland, and the number of children in the household (%)

Number of children in the household
Reasons for throwing out food

0 1 2 3 4+
lack of thought/planning in shopping 50.0 52.5 49.8 444 58.8
succumbing to the illusion of "excessive needs" when shopping 33.3 37.3 36.7 35.4 41.2
buying more just in case 25.0 22.4 27.0 24.2 16.2
it is normal that some of the purchased products are not used 16.7 10.9 10.1 14.6 44
smaller packages are not available 5.6 8.1 7.2 9.0 8.8
larger packages seem to be more cost-effective 13.9 13.0 13.5 15.2 19.1

When analyzing consumers who indicate that the cause of food wastage
is "lack of thought/planning in shopping" in terms of the number of children
in households, it is evident that the highest percentage of indications occurs
among consumers with 4 or more children in their family (58.8%), and the
lowest — among consumers with 3 children in the family (44.4%). The
above result is somewhat surprising, as it could be assumed that with the
increase in the number of children, planning family purchases is rational
and does not constitute a reason for wasting food, yet it turned out that
there was no such relationship. On the other hand, in the case of the second
most frequently mentioned reason by consumers which — in their opinion
— contributes to food waste in households, i.e., "succumbing to the illusion
of 'excessive needs' when shopping", the highest percentage occurs in
families with 4 or more children (41.2%), and the lowest in the case of
families without any child (33.3%). Perhaps families with many children,
due to the number of children, actually experience excessive needs when
shopping, which may affect their attitude towards the causes of food waste.
On the other hand, these families indicate the least (among all analyzed
segments) that the reason for throwing out food products is buying them
"In case" (16.2%). This may mean that such families have
a limited household budget and they buy systematically, trying to avoid
excessive stocks, which may limit food waste in their households. Also,
when analyzing the attitudes of consumers towards the statement that "it
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is normal that some of the products purchased are not used" in relation to
the number of children in a family, it can be noticed that consumers from
families with the largest number of children least agree with this (4.4%),
while consumers from families without children agreed the most (16.7%).
Therefore, it can be assumed that families with many children make more
rational purchases of food, which may contribute to limiting food wastage.
Convincing consumers that buying food products in large packages
contributes to wasting food because "larger packages seem more cost-
effective" is highest in the segment of consumers from the largest families
(19.1%), and lowest among consumers from small families. Thus, it can be
seen that as the number of children in the family grows, the belief that
purchasing large packages of products may contribute to non-consumption
of all food, and thus its wastage, also grows. On the other hand, the
attitudes of consumers towards the statement that buying products in large
packages contributes to wasting food, as "the smaller packages are not
available" can be considered independent of the number of children in the
family.

Consumers in Poland admit that they did not consume the food
purchased because they are not fully aware of the difficulties with
interpreting the information on the shelf life of food. In the context of the
above, an interesting research issue was to identify consumer opinions on
the causes of food waste and to diagnose the relationship between opinions
and segmentation variables such as consumer age, consumer education,
material status, the number of people in the household and the number of
children in the family (Ankiel & Samotyja, 2020).

Conclusions and recommendations

Food wastage, both in Poland and worldwide, remains a key social,
economic, behavioral and ethical problem. Consumers in Poland throw
away food they do not consume for reasons related to poorly planned,
excessive, impulse purchases, incorrect interpretation of various types of
date labeling or buying food that they cannot properly prepare for
consumption. Generally, our findings support the conclusion that Polish
consumers consider the main cause of food waste to be "lack of
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thought/planning in shopping" and "the illusion of 'excessive needs' when
shopping", while the lowest percentage of indications concerns the reason
related to the purchase of food in large packages, namely: "smaller
packages are not available" and "larger packages seem more cost-
effective". When analyzing the education of consumers in the context of
the indicated reasons for wasting food, we found that less educated
consumers more often indicated reasons related to the purchase of large
packages or the belief that it is normal to always buy more. In turn, the
most educated consumers more often indicated reasons based on the
belief that they have greater consumption needs or that purchases are
poorly planned. Taking into account the material status of consumers,
consumers with a good standard of living pointed to the causes of food
wastage related to irrational, impulse, and poorly planned purchases to
a greater extent, while consumers with a poor standard of living pointed
to the reasons related to the purchase of products in large packages
(which may result from being guided by the economic determinants of the
purchase). When analyzing the size of households (in terms of the number
of people and the number of children in these households) in the context
of the opinion on the causes of food wastage, our findings indicate that
consumers from large households less frequently indicate the causes
related to irrational purchasing behavior. Consumers from large
households perceive the problem of "in case" purchases or those related
to excessive needs to a lesser extent as the causes of food wastage in
households, but more often indicate reasons related to the purchase of
food in large packages.

Based on Polish consumers' opinions on the issue, therefore, we can
conclude that reducing the problem of food wastage requires intensive
education of consumers in the rational planning of food purchases, rational
consumption, as well as the correct interpretation of food labeling with the
terms of durability. In addition to the above, a significant role in preventing
food wastage is played by food producers, who should, through
communication activities, make consumers aware of the scale of the
problem, but they should also clearly, reliably and legibly label food with
durability terms so that the consumer has no problem reading and
interpreting these. In addition, food producers should limit the packaging
of food products with a short shelf life in large packages, as this favors the
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non-consumption of the entire product, and thus its wastage. Furthermore,
it is worth mentioning the role of commercial entities (mainly large-format
stores), which should conduct campaigns encouraging consumers to buy food
products with a short shelf life (at a reduced price), as well as educational
campaigns raising consumer awareness of the problem of food waste.

This study, conducted on the opinions/attitudes of consumers in Poland
regarding the causes of food waste, has obvious limitations. These result
from the declarative nature of the study, which does not necessarily reflect
actual purchasing and consumption behavior. Nevertheless, the results and
conclusions presented constitute valuable illustrative material concerning
the attitudes of consumers towards the problem of food waste in Poland,
which may form the basis for communication activities aimed at increasing
public awareness and thus reducing the scale of waste.
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