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Abstract

In developed countries in Europe, households, meaning consumers, are part of the links of the food
chain that contribute the most to overall food waste. This results in considerably adverse economic,
social, and also environmental impacts. The COVID-19 pandemic, which erupted at the beginning of
2020, brought with it unprecedented changes on a global scale that deepened concerns regarding
resources and led to an even greater effort to reduce food waste. Although the research that has already
been performed shows results that are not united in view of the real change to the amount of consumer
food waste caused by the pandemic, the results do agree that, during the pandemic, consumers began
to contemplate food waste more, at least tried to reduce the amount of food they wasted, and also
started to cook more at home.

This article looks at how the COVID-19 pandemic influenced the subjective stances and habits of
Czech households when handling and wasting food, as well as the actual changes seen in this area
during the pandemic. The results are based on an analysis and comparison of primary data (the Mann-
Whitney U test was used) achieved via two questionnaire surveys amongst Czech households, which
were held during the pandemic’s first (395 respondents) and second outbreaks (442 respondents).

In the subjective estimates of the amount of households’ food waste, a shift may be seen towards
higher estimates of the amount of food wasted. Before the pandemic, this estimate was set at
12.27 kg/person/year, however, it rose to 15.43 kg/person/year during the pandemic. Statistically
significant changes may also be found in the causes of food waste in households. Although food spoiling
and exceeded use-by and best before dates are still the main causes of food waste, we can track an
increase in the number of households that also throw out food because they purchase packages that are
too large and are unable to consume them in time. During the pandemic, more households started to
purchase food regularly, inspect the condition of their supplies before going shopping, and purchase
large packages of food. More households also admitted that, during the pandemic, it was more difficult
for them to plan when to prepare and consume at home so that nothing would be thrown away and that
shopping for food to prepare and consume immediately ended up costing more than before the
pandemic. In terms of the individual categories of food, this primarily resulted in a reduced frequency of
fruits and vegetables being thrown out, however, the opposite is true for meat products, home-cooked
meals, and ready-made meals brought home from restaurants. No statistically significant change was
observed for bakery products during either period, even though bakery products are similar to fruits and
vegetables in that they remain the most often wasted type of food.
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Introduction

The issue of food waste is a society-wide problem. Food waste occurs throughout the entire food
chain, and, unfortunately, households are largely involved“***. In developed countries, households
(consumers) are responsible for an estimated 53% of food waste®. Food waste is a phenomenon with
significant economic and, above all, social impacts; food waste also bears considerable environmental
demands®’. The most avoidable food waste is actually produced at the household level, i.e., food waste
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that is preventable and has the greatest potential in terms of the options available for its reduction and its
contribution to solving environmental problems®. Households are part of the links in the food chain with
the threats to increase waste®, even though the majority of people consider wasting food to be an
undesirable effect, and if they do end up wasting food, it makes them feel bad®. Therefore, learning the
subjective stances and opinions of households towards wasting food is important so that their behaviour
may be influenced towards desirable actions, meaning a reduction of food wasted at the household level,
i.e., the consumer level.

Behaviour related to wasting food is a relatively frequent topic for scientific articles. Multiple authors
focus on the question of whether a link exists between the properties of the food (influencing purchasing
decisions) and the behaviour related to wasting™. An intriguing discovery can then be seen in the fact
that, technically speaking, consumers can be divided into two groups (labelled by the authors as ‘homo
economicus’ and ‘homo moralis’). The behaviour of homo moralis (here one can refer to behavioural
theories emphasising the ‘altruistic motive’ of pro-environmental action) may be significantly impacted by
moral appeal and providing information on the negative effects of wasting™. For homo economicus
(appropriately fitting into behavioural theories emphasising the egoistic motive of action), however, this
strategy isn’t so unequivocally effective, but at the same time, no consistent association with waste may
be observed — the authors emphasise that disposable income presumably has a significant influence
here (if expenses for food are comparatively marginal overall, these actors consider them to be trivial
and they won't pay them more significant attention)™. Technically speaking, it also stands that
consumers who are better informed about food and nutritional values have less of a tendency to waste™.
The actual act of wasting doesn’t have to come from purely rational behaviour, as it's accompanied by
high economic costs of waste. For instance, in the UK, the household costs of waste make up approx.
15% of the costs for food"; in the USA, these costs are estimated to be over 900 USD per yearlz. In this
context, the discovery that the COVID-19 pandemic had a fundamental effect on households’ food waste
is quite interesting; households tried to waste food less™®.

In the Czech Republic, various surveys of consumers emerged that aimed to uncover the reasons for
food waste, the options for preventing waste, etc. These were studies founded on verifying consumers’
stances on various partial topics related to the issue of food waste; for instance, the study completed by
the agency IPSOS — PotravinyPomahaiji.cz*, or research from The Public Opinion Research Centre®,
etc.

Some authors monitored various case studies focused on food waste at the household level and
identified diverse factors that could impact the amount of food wasted'®. In particular, these factors
include the size and composition of the family (e.g., there is a difference between food waste according
to the number of family members; there is a larger amount of waste for families with children than for
those without; even the age of the children plays a role), household income (low-income households
waste less), the composition of the household according to age (younger members of the household
waste more than older ones), and culture*. According to some authors, purchasing habits are also an
important factor in wasting food when the intention to not waste serves as a significant predictor of
spending patterns; other significant factors include the perceived ability to influence the result (perceived
control)!’. Other authors then pursued the relation between the production of food waste and other
factors, such as the settlement pattern (countryside x city), type of home (single-apartment homes, multi-
apartment homes), and distance from the city where the separating receptacles for biowaste are
located™®. The results of the completed case studies displayed a higher rate of generated food waste in
cities than in villages and multi-apartment homes™.

Furthermore, research dealing with food waste at the household level also strives to discover what
type of food is wasted the most. The most significant source of food waste is foods that spoil quickly —
this most frequently refers to fresh fruits and vegetables, bakery products, dairy products, meat, and
fish'®. This waste then often relates to the consumer behaviour of the household. In the research on food
waste at the retail and consumer level, three basic groups of food were identified that frequently result in
the greatest losses: meat, vegetables, and dairy products™®.

The worldwide COVID-19 pandemic bore unprecedented turbulence to social and economic systems
all over the world and therefore it is possible to monitor resource concerns the same as it is possible to
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monitor the efforts to reduce waste'. The question is how are these changes displayed, especially in the
area of food waste, because the COVID-19 pandemic brought with it fundamental changes in consumer
behaviour. The authorial collective Aldaco et al. states that, according to the report of the Spanish
Ministry of Agriculture, the consumption of food has significantly increased across all categories®. The
pandemic has effectively offset a series of demand- and supply-side shocks that have enormously
disrupted food supply chains®. From the perspective of demand, the coronavirus crisis impacted the way
in which citizens purchase and consume food (panic buying at the start of the epidemic, subsequent fear
of shopping, and larger, one-time purchases), which lead many households to waste more food due to
a lack forethought, while other households reduced their food waste because of how they utilised food
due to concerns of making repeated purchases®. It was observed that the COVID-19 pandemic actually
positively influenced consumer behaviour, i.e., household behaviour, in many regards when managing
food, and it did so in such a way that consumers began contemplating food waste more, trying to waste
less, and also began cooking more at home?. Not all of the research, however, agrees on whether or
not consumers reduced or increased their subjective estimates in regard to the amount of food waste. It
can be observed in the research performed in Italy*®>, Mexico®, and New Zealand® that, during the
pandemic, consumers were of the opinion that they wasted food less. On the contrary, research
performed in Serbia, i.e., expanding to the Balkan countries, showed that consumers increased their
estimates of the amount of wasted food®®. There is even some research (e.g., in Portugal) that shows
that the majority of people believe that the volume of food waste in their household did not change during
the pandemic®’. A discrepancy can also be documented in the effect of the respondent’s age on the
change in their estimated amount of food waste during the pandemic. According to some, primarily
young people reduced their food waste as well as those who started to focus more on food management
in the household®, while according to others, older people, part-time workers, and people without
children wasted food less®.

However, an agreement can be observed in the change in the frequency of purchasing food, where,
generally speaking, there was a decrease in the frequency with which households shopped for food
during the pandemic®?*%, At the same time, the size of individual instances of purchasing food grew®.
Consumers also began purchasing food in local stores more often?”’. Additionally, households were
aware that their expenses for purchasing food increased®****. During the pandemic, changes were also
observed in the wasting of individual types of food. The wasting of bakery products grew the most, which
households threw out more often during the pandemic than before®**, as well as in greater amounts®.
As for fruits and vegetables, several studies claim that the frequency at which they were thrown out
decreased™, as did the amounts?’, even though they still remain amongst the types of food that are quite
frequently wasted. Some studies affirm, however, that an increase in food was observed in this
category*®. Other studies add dairy products®® as an important category that also belongs amongst the
most often wasted foods during the pandemic, and the category of leftovers from home-cooked meals is
also significant as its amount of food waste increased during the pandemic®.

Amongst the most often provided causes as to why food was wasted in households during the
pandemic was the amount of cooked food being too large*®!, expiration dates®®, and purchasing too much
food (poor food management), which the households are unable to consume, leaving the food to spoil*%.
Nevertheless, the pandemic had a positive impact on a number of aspects of consumer behaviour when
purchasing food. For instance, households started inspecting the condition of their supplies at home
more often before going shopping for food?**, they plan more what they are going to cook and purchase
what they need according to that plan®’, and make shopping lists more often, which they then adhere to
while shopping®”?°.

Materials and methods

With the aim of discovering the households’ (i.e., consumers’) subjective stances and opinions on
food waste, a collection of primary data was performed using the questionnaire survey method. The
guestionnaire surveys were held in two periods. The first survey took place at the end of 2019 and the
beginning of 2020, i.e., the period that preceded the eruption of the worldwide COVID-19 pandemic, and
the second survey took place throughout 2021, during which society-wide life had already been
significantly impacted by the measures related to the on-going COVID-19 pandemic. In accordance with
the goal of the Technology Agency of the Czech Republic project, within the bounds of which both
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questionnaire surveys were performed, the respondents were households from the city of Brno and its
surroundings. The surveys were always filled out by representatives of the household (i.e., consumers),
and their answers pertained to the entire household in which they live. The surveys included meritorious
questions focused on the stances, opinions, and behaviours of the household in relation to food waste,
as well as questions regarding the number of household members (economically active and non-active),
their average monthly income, their average expenses for purchasing food for immediate consumption
and preparation, and the type of residential area of which the household is a part (housing estate, rural,
villa).

In the following Table 1, the basic characteristics of the respondents from both questionnaire surveys
are given based on the identifying questions. The total number of respondents from the first survey,
whose results will hereinafter be referred to as “before the pandemic”, was 395 households (n;=395).
The total number of respondents from the second survey, whose results will hereinafter be referred to as
“during the pandemic”, was 442 households (n,=442).

Table 1: Basic characteristics of the respondents from both questionnaire surveys

Variable 1. questionnaire survey (n;=395) 2. questionnaire survey (n;=442)

Gender Absolute frequency Relative frequency Absolute frequency Relative frequency
Woman 299 75,7 % 344 77,8 %

Man 96 243 % 98 22,2 %

Age Absolute frequency Relative frequency Absolute frequency Relative frequency
18 — 29 years 191 48,4 % 241 54,5 %

30 — 49 years 150 38,0 % 160 36,2 %

50 — 64 years 40 10,1 % 33 7,5 %

65 and more years 14 3,5% 8 1,8%

Prevailing economic activity

Absolute frequency

Relative frequency

Absolute frequency

Relative frequency

Self-employed 22 5,6 % 25 57 %
Employee 230 58,2 % 178 40,3 %
Student 103 26,1 % 182 41,2 %
Maternity leave 16 4,1% 40 9,0%
Pensioner 12 3,0% 11 25%
Unemployed 5 13% 3 0,7%
Other 6 15% 3 0,7 %
Farmer 1 0,3% 0 0,0 %

Type of residential area

Absolute frequency

Relative frequency

Absolute frequency

Relative frequency

Housing estates 268 67,85 % 327 73,98 %
Family house — private villas 97 24,56 % 66 14,93 %
Family house — rural houses 30 7,59 % 49 11,09 %

Net monthly household income

Absolute frequency

Relative frequency

Absolute frequency

Relative frequency

Less than 30 000 CZK 108 27,3% 127 28,7 %
30 001 — 45 000 CzK 115 29,1% 106 24,0 %
45 001 - 60 000 CzK 82 20,8 % 103 23,3 %
60 001 — 75 000 CZK 37 9,4 % 56 12,7 %
More than 75 000 CZK 53 13,4 % 50 11,3%

The data received from the questionnaire surveys were evaluated using basic methods of descriptive
statistics (means, medians, modes, quartiles, and absolute and relative frequencies). To discover
changes in the households’ stances during the pandemic compared to the stances held by households
before the pandemic, the Mann-Whitney U test was implemented, which is suitable for assessing the
sameness/differentness of the medians for the two independent selections (they may be largely unequal)
and for ordinal data. Therefore, it is suitable if the normal distribution assumption is violated™®.
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The Mann-Whitney U test was implemented to assess the sameness/differences in the respondents’
answers to a range of questions (10-point scales) before (1* selection) and during the pandemic
(2" selection), and therefore, they helped to determine whether the discovered changes in the answers
can be considered statistically significant. Hy tells that the medians of both selections are the same. By
means of comparison, the alternative hypothesis H, tells that the medians of both selections are
different. The test is based on the test statistics U (1) for each of the two selections:

ny (Tl1+1)

Up =nn, + —XR;, U, :n1nz+w—sz (1)

where n; is the number of values in the first selection, n, is the number of values in the second
selection, R; is the sum of the ranks of the values in the first selection, and R, is the sum of the ranks of
the values in the second selection. If the minimum {U,, U,} is less or equal to the tabulated critical value
at the chosen significance level (a significance level of 5% was used), then H, can be rejected, and Ha**
accepted.

For the graphical depiction of the discovered differences in the households’ stances towards food
waste and their behaviour before and during the pandemic, box plots were used based on the medians,
the upper and lower quatrtiles, and the maximum and minimum value of the monitored quantity.

Results

Learning the households’ subjective stances and opinions on food waste is important so that their
conduct may be influenced towards a desirable method of behaviour, which is to reduce the amount of
food waste at the household level, i.e., the consumer level. First, it is necessary to pay attention to how
much food consumers estimate that they waste, and compare their estimates to reality, meaning the true
amount of food waste.

Subjective estimate of food waste in the household

Figure 1 displays the subjective estimates of the average amount of food waste for one week in the
household before and during the pandemic. Before and during the pandemic, the fact remains that
households most often estimate their weekly amount of wasted food at 0.5 kg. Nevertheless, it can be
seen in Figure 1 that the number of households that throw out 0.5 kg of food per week decreased overall
during the pandemic (by 15 pp). Contrarily, the number of households that estimated that they throw out
between 0.5 kg and 1 kg of food grew (by 8 pp), as did the number of households that estimated that they
throw out more than 1 kg of food per week (by 7 pp). Thus, the shift is unequivocal: during the pandemic,
consumers began to admit more often that food waste in their households had actually come to be.

0% 10% 20% 30% 40% 50% 60%

Less than 50 g

51 -500 g
501-1000g |
1001-1500g weed

1501-2000g &<

2001-25009 ",

2501-3000g P 0,5% BEstimate of average food waste per week in a household
0,2% before pandemic (% of respondents)

3 000 g and more ](?g.,;f BEstimate of average food waste per week in a household
7 during pandemic (% of respondents)
Figure 1: Estimates of the food waste amount (per week/household) before and during pandemic
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Furthermore, this subjective estimate of food waste per week, per household, can be re-calculated to
the subjective estimate of food waste in kg per person, per year (for this re-calculation, the average
number of household members in the South Moravian Region in the years 2019 and 2021 was used in
accordance with the data from the Czech Statistical Office). Before the pandemic, this estimate was
12.27 kg/person/year. During the pandemic, however, the estimate increased to 15.43 kg/person/year.

In order to assess whether the consumers’ subjective estimate correlates to reality, i.e., whether the
consumers can estimate correctly how they are behaving, it was necessary to compare this data with the
real data on food waste at the consumer level. From the analysis of the mixed municipal waste, which
ran as part of the same Technology Agency of the Czech Republic project as the questionnaire surveys,
it was discovered that, on average, the inhabitants of Brno throw out 37.4 kg of food per person, per
year® (measured in 2019/2020), and in the following period, which had already seen society distinctly
impacted by the pandemic, the average rate was 33.3 kg of food per person, per year (measured in
2020/2021).* In addition, these numbers do not include food waste that the inhabitants of Brno can
liquidate in other ways (composting, feeding animals, etc.). Therefore, a definite discrepancy exists
between how consumers perceive their behaviour and how they actually behave. In the first monitored
period, their estimates accounted for approximately 1/3™ of reality. In 2021, the division between the
consumers’ estimate and reality shrunk, given that the consumers’ subjective estimate made up less
than half (46%) of the actual amount of food waste. Even though consumers continue to severely
underestimate their food waste, it can be stated that they’ve become more aware of it more often, which
is why their estimate saw a slight increase.

The fact that consumers prefer to view their behaviour in a good light is also shown by the evaluation
of the subjective perception of the amount of food waste in the household, which was valued on a scale
from 1 (the least) to 10 (the most). The results from both questionnaire surveys show that consumers
perceive food waste in their households to be low; the value chosen most often before the pandemic
(modus) was 2 out of 10. During the pandemic, a slight change was observed, however, only increasing
the value to 3 (modus), which still indicates a lower estimate of the amount of food waste in the
households. Nevertheless, the median evaluation remains at 3 for both periods, and the Mann-Whitney
U test (see Table 2) shows that a statistically significant change in the consumers’ perceived amount of
food waste in the household before and during the pandemic did not take place (Ho cannot be rejected).

Table 2: Mann-Whitney U test (A change in the perceived degree of household food waste)

Mann-Whitney U Test
Grouping variable: Period before the pandemic (1) and during the pandemic (2)
Marked tests are significant at the p < 0.05 level
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Variable

Perception of household food

waste degree 159713,5 190989,5 | 81503,5 -1,6585 | 0,0972 -1,6955 | 0,0899 395

B
N
N

Causes of food waste in the household (basic statistics)

Before and during the pandemic, consumers considered food spoiling when stored (1), food with an
expired ‘use-by’ date (2), or food with expired ‘best before’ date (3) to be amongst the most frequent
causes of food waste in households. On a 10-point scale, starting from 1 (the least frequent cause) to
10 (the most frequent cause), consumers rated the stated causes with an average value ranging from
3.9 to 6.6 (before the pandemic) and 4.5 to 6.1 (during the pandemic), i.e., frequent causes of food being

! A detailed description of the method used in the analysis of the mixed municipal waste for the purpose of
discovering the amount of food waste is further explained and described in the article “Kubi¢kova L., Vesela L.,
Kormarakova M.: Food Waste Behaviour at the Consumer Level: Pilot Study on Czech Private Households.
Sustainability 13(20), 11311 (2021). doi: 10.3390/su132011311.”
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thrown out in households. For more detailed results, see Table 3, where the individual causes are

ranked in descending order from the most frequent to the least frequent according to the mean achieved
in the period before the pandemic.

Table 3: Causes of food waste in the household (basic statistics)

1. questionnaire survey 2. questionnaire survey

Causes of household food waste (before pandemic) (during pandemic)
o Qo Qo - Qo
S [¢) [¢) =] D (]
The food spoils during storage. (1) 6,6 7 4 9 6,1 7 4 9
Exceeding the ‘use by’ date. (2) 4,3 3 1 7 51 5 2 8
Exceeding the ‘best before’ date. (3) 3,9 3 1 6 4,5 4 2 7
The purchased food is not of adequate quality. (4) 3,4 2 1 5 3,3 2 1 5
There is too much cooked food, it is impossible to consume it. (5) 3,2 2 1 4 3,6 3 1 5
It doesn't taste good to me. (6) 2,6 2 1 3 2,9 2 1 4
A large crop of our own production that we cannot process. (7) 2,3 1 1 3 2,2 1 1 3
| don't like the look of the food. (8) 2,3 1 1 3 2,3 1 1 3
A large package of purchased food. (9) 2,1 1 1 2 2,5 2 1 3
The product has a damaged packaging. (10) 2,1 1 1 2 2,1 1 1 3
The food spoils before | can get it home. (11) 1,6 1 1 1 2,0 1 1 2

Using the Mann-Whitney U test, further research was performed regarding which causes resulted in
a statistically significant change in the consumers’ evaluation during the pandemic compared to the
period before the pandemic. The results are depicted in Table 4. The highlighted tests are significant at
a 5% significance level, and for these causes, the Hy may be rejected.

Table 4: Mann-Whitney U test (Changes in evaluating the causes of food waste in the
household)

Mann-Whitney U Test
Grouping variable: Period before the pandemic (1) and during the pandemic (2)

Causes of household food waste Marked tests are significant at the p < 0.05 level
=Y e0 T T |8Z|58F
23 g 3 5 5 c5|<5
2. 22 S = 55|83
=3 =5 v 4 z il O
> ] 5 S
5 0 5| =
=1 =1 o a
The food spoils during storage. (1)) 172252,5 174275,5 77255,5 2,60 0,0094 2,61 0,0090 | 392 440
Exceeding the ‘use by’ date. (2) 148892,0 193486,0 73037,0 -3,54 0,0004 -3,58 0,0004 | 389 438
Exceeding the ‘best before’ date. (3) 149992,5 191558,5 74526,5 -3,05 | 0,0023 | -3,10 | 0,0020 | 388 438
gh‘:lii’;r?gase‘j food is not of adequate 165437,5 | 179427,5 | 832865 | 074 | 04577 | 076 |o0,4448 | 302 | 438

There is too much cooked food, it is

. ; ) 156500,0 188365,0 | 802550 | -1,61 | 0,076 | -1,65 | 0,0999 | 390 | 440
impossible to consume it. (5)

It doesn't taste good to me. (6) 155237,0 186314,0 79382,0 -1,64 | 0,010 | -1,71 | 0,0878 | 389 437

A large crop of our own production that we

158723,0 181177,0 | 83645,0 -0,27 | 0,7887 | -0,31 | 0,7588 | 387 | 437
cannot process. (7)

| don't like the look of the food. (8) 160456,0 181922,0 | 84990,0 -0,05 ] 0,9592 | -0,06 | 0,9554 | 388 | 439

A large package of purchased food. (9) 149872,5 191678,5 74406,5 -3,09 | 0,0020 | -3,33 | 0,0009 | 388 438

The product has a damaged packaging. (10) 157156,5 185221,5 80911,5 -1,25 10,2096 | -1,38 | 0,1672 | 390 437

The food spoils before | can get it home.

(11) 151054,5 191323,5 | 75588,5 -2,79 ] 0,0052 | -3,44 | 0,0006 | 388 | 439
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Therefore, it can be stated that statistically significant changes occurred during the pandemic only in
the causes of food spoiling when stored (1), expired ‘use-by’ dates (2), expired ‘best before’ date (3),
large packages of purchased food (9 ), and food spoiling even before it’'s stored (11). The changes are
shown graphically using box plots in Figure 2, which capture the medians, upper and lower quartiles, and
the maximum and minimum evaluation of the given cause in both periods, i.e., before and during the
pandemic.

Box plot by groups Box plot by groups
Variable: Exceeding the ‘best before’ date. Variable: Exceeding the ‘use by’ date.
10 —_— 10 —
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2 I —_|___
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Box plot by groups Box plot by groups
Variable: The food spoils before | can get it home. Variable: The food spoils during storage
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Figure 2: Changes in evaluating the causes of food waste in households during the pandemic

Generally speaking, it’s true that consumers are throwing out food less often during the pandemic due
to the food spoiling when stored (1) than before the pandemic. Food spoiling when stored, however, still
remains the main cause for consumers to waste food. Furthermore, it can be said that consumers are
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contrarily throwing out food due to expired ‘use-by’ dates (2) and expired ‘best before’ dates (3) more
often during the pandemic than before. Also, during the pandemic, consumers are throwing away food
more often because they purchased packages of food that are too large and are unable to consume
them in time (9), or because the food spoils sooner than they are able to bring them home, i.e., before
they are even stored (11). Nevertheless, it can still be said that this takes place less often, meaning both
causes are less significant. As for the other causes of food waste, no statistically significant changes
may be observed during the pandemic compared to before the pandemic.

Households’ characteristic behaviour in relation to food waste

A number of statements given in Table 5 were used to describe the behaviour of households when
purchasing and consuming food, as well as to learn their opinions regarding the issue of food waste.
Here respondents expressed their degree of agreement on a scale from 1 (I absolutely disagree) to
10 (I absolutely agree). The statements are arranged in the table in descending order according to the
average degree of agreement expressed in the 1% questionnaire survey (before the pandemic), starting
with what the consumers agree with most, to what they agree with least. For the following textual
comments, the 10-point scale was converted into a 5-point scale with the following indications:
1,2 = | absolutely disagree; 3,4 = | disagree; 5,6 = neutral view; 7,8 = | agree; 9,10 = | absolutely agree.

More than half of households affirmed that they go shopping for food regularly (54.7% before the
pandemic, 59.8% during the pandemic), inspect the condition of their supplies before going shopping
(66.3% before the pandemic, 72.8% during the pandemic), adhere to the shopping list they made in
advance (54.5% before the pandemic, 54.5% during the pandemic), do not see any challenges in
planning their purchases and preparing food so that nothing is wasted (55% before the pandemic, 47.2%
during the pandemic), and don’t give preference to purchasing large packages of food (51.6% before the
pandemic, 45.3% after the pandemic). In addition, nearly half of households affirm that they do not
consider the price an important factor when purchasing food (46.9% before the pandemic, 42.1% during
the pandemic) and do not utilise discounts or purchase food on sale (47.2% before the pandemic, 45.8%
during the pandemic). Even here an unequivocal discrepancy may be observed between how
consumers subjectively evaluate their behaviour and how they actually behave, and that’s because other
studies show the opposite, that the typical Czech consumer is quite sensitive to prices and gives
preference to shopping for items on sale®. Another important discovery is that more than 3/4™ of
consumers are aware of the severity and topicality of the issue of food waste and agree that the issue of
food waste is very topical (85.3% before the pandemic, 82.5% during the pandemic) and that food waste
represents a large threat for us in the future (77.5% before the pandemic, 75.8% during the pandemic).

Table 5: Households’ behaviour in relation to food waste (basic statistics)

1. questionnaire survey 2. questionnaire survey
Household behavior in relation to food waste (before pandemic) (during pandemic)
< < < < =l =2 < <
@ @ @ @ @ @ @ ()
[ o [ o Q o Q o
> ) > ) > o > o
5 5 =) 5
The issue of food waste is topical. (1) 8,3 9 8 10 8,2 9 8 10
Food waste is a big threat to us in the future. (2) 7,8 9 7 10 7,8 9 7 10
Before | go grocery shopping, | go through the food | have at home. (3) 7,1 8 5 9 7,4 8 6 10
| consume all the food | buy. (4) 6,5 7 5 8 6,3 7 4 8
| go grocery shopping regularly. (5) 6,2 7 3 9 6,7 7 5 9
| shop according to a pre-prepared list that | stick to. (6) 6,1 7 4 8 6,3 7 4 9
| shop less often and make larger purchases. (7) 51 5 2 7 51 5 2 8
Price is the most important factor for me when buying food. (8) 4,8 5 3 7 5,0 5 3 7
| take advantage of discounts and often buy foods that are on sale, even if | don't
need them at the moment. (9) 4,8 5 2 7 51 5 3 7
It is very difficult to plan shopping and food preparation so that nothing is
wasted. (10) 4,5 4 2 7 51
| prefer buying large packages of food, as they are cheaper per piece.(11) 4,4 4 2 6 4,9 5 3
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Also using the Mann-Whitney U test, it was discovered that, for several statemetnts, a statistically
significant change in the consumers’ evaluation came to be during the pandemic compared to the period
before the pandemic. The results are depicted in Table 6. The highlighted tests are significant at
a 5% significance level, therefore, for these statements, it is possible to reject H, and accept Ha
regarding the change in the period of the pandemic.

Table 6: Mann-Whitney U test (Changes in households’ behaviour in relation to food waste)

Mann-Whitney U Test

Household behavior in relation to Grouping variable: Period before the pandemic (1) and during the pandemic (2)
food waste Marked tests are significant at the p < 0.05 level
SE2 | 882 p Z |23E|353¢E
c x 3 c x 3 3 o se3]ls5e3
RN S 29 U z £ z c 2" o|g &
=5 N3 @ (0] — O] g @
The issue of food waste is topical. (1) 168518,0 180512,0 83051,0 1,10 0,272 1,14 0,252 394 441
Z?Sfew(“zs)te 's abig threat to us in the 164711,0 | 1834840 | 855810 | 030 | 0762 | 031 | 0758 | 302 | 442

Before | go grocery shopping, | go

through the food I have at home. (3) 153046,0 191819,0 77191,0 -2,49 0,013 -2,53 0,012 389 441

| consume all the food | buy. (4) 167569,5 181460,5 83557,5 0,95 0,344 0,96 0,339 393 442

I go grocery shopping regularly. (5) 153865,5 190999,5 78010,5 -2,25 0,024 -2,27 0,023 389 441

| shop according to a pre-prepared list

that | stick to. (6) 158762,0 186934,0 82907,0 -0,89 0,375 -0,89 0,372 389 442

| shop less often and make larger

161481,0 185047,0 | 85236,0 | -0,28 0,783 -0,28 0,782 390 442
purchases. (7)

Price is the most important factor for me

when buying food. (8) 157070,5 189457,5 80825,5 -1,55 0,121 -1,56 0,119 390 442

| take advantage of discounts and often
buy foods that are on sale, even if | don't | 155314,0 189551,0 79848,0 -1,71 0,087 -1,72 0,085 388 442
need them at the moment. (9)

It is very difficult to plan shopping
and food preparation so that nothing 153154,0 193374,0 76518,0 -2,80 0,005 -2,82 0,005 391 441
is wasted. (10)

| prefer buying large packages of

food, they are cheaper per item. (11) 155847,0 194019,0 | 78032,0 -2,59 0,009 -2,61 0,009 394 442

Thus, it can be stated that statistically significant changes arose during the pandemic but only for the
statements that households check the food that they have at home before going grocery shopping (3),
they go shopping regularly (5), it is difficult for them to plan purchases and food preparation in such
a way that nothing is wasted (10), and they give preference to purchasing large packages of food
because, in this way, they are cheaper per item (11). The changes are represented graphically using box
plots in Figure 3, which capture the medians, the upper and lower quartiles, and the maximum and
minimum value of the given statement both before and during the pandemic.

In general, during the pandemic, households are purchasing food regularly to a greater extent, they
are also more aware that it is difficult to plan the purchase and preparation of food in such a way that
nothing is wasted, furthermore, more households are checking what food they already have at home
before going shopping and are purchasing more large packages of food because they are cheaper per
item. On the other hand, during the pandemic, no statistically significant change was observed in the
evaluation of price as an important factor when purchasing food, despite the fact that households are
aware that they spend more money on purchasing food for immediate consumption and preparing food
during the pandemic.
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Box plot by groups Box plot by groups
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Figure 3: Changes in households’ behaviour in relation to food waste during the pandemic

A change in household expenses for purchasing food

Both before and during the pandemic, households most frequently paid 4,000 — 6,000 CZK per month
when purchasing food for immediate consumption and preparing food. In addition, before the pandemic,
38% of households spent more than 6,000 CZK per month on food, whereas, during the pandemic, this
number rose to more than 46% of the surveyed households (see Figure 4). This is unequivocal evidence
that households’ monthly expenses for purchasing food increased. To a certain extent, this may be
caused by larger purchases of food meant for cooking during periods when restaurants and canteens
were closed, as well as by the gradual increase in food prices.
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Figure 4: Average monthly household expenses on food purchases before and during
pandemic

Using the Mann-Whitney U test, it was investigated whether the difference in the amounts spent on
purchasing food before and during the pandemic can be considered statistically significant (see Table 7).
The result of the test is statistically significant at a 5% significance level. Therefore, there are clearly
differences in the amount of average monthly expenses when purchasing food for immediate
consumption and preparing food between the period before and during the pandemic. Both before and
during the pandemic, households most often spent between 4,000 — 6,000 CZK on food. Nevertheless,
during the pandemic, the number of households that spent more than 6,000 CZK on food per month
increased (by 8.5 p.b., by 22.4%) (see Figure 5).

Table 7: Mann-Whitney U test (A change in household expenses when purchasing food)

Mann-Whitney U Test
Grouping variable: Period before the pandemic (1) and during the pandemic (2)
Marked tests are significant at the p < 0.05 level
5w 50w o o <z < =z
c . o =R
EE S 3 5 ) 55 |53
52 52 u z 5 z ® 52 [5¢
k] S g2 |g<
- = — = [%2] 7]
(7)) (2]} ~ —~
E o
Variable
Average monthly household 155851,0 | 194852,0 | 776410 | -276 | 00057 | -2,83 | 00046 | 395 | 442
expenses on food purchase
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Figure 5: Changes in household expenses on food purchases during the pandemic

Wasting various categories of food

In addition to finding out the total amount of food the consumer wastes, it's also important to know
what the structure of wasted food is, i.e., which categories of food the consumer wastes most often or
the most. Due to the data collection method used, however, it was not possible to determine the exact
amount of food thrown away in individual categories (for this, it would be better to carry out diary surveys
in specific households, for example). Instead, how often households throw out individual categories of
food before and during the pandemic was discovered. The results are depicted in Table 8, where the
relative frequencies of individual responses are given. The value in each cell, therefore, expresses the
percentage of households that throw away a given category of food with a given frequency. Values
marked in bold represent the most frequently reported frequency of throwing away the given food
category. Thus, it is evident that households most often waste bakery products and fruit and
vegetables. Next, less often households waste dairy and meat products as well as home-cooked meals.
Very rarely do they throw out perishable food, ready-made meals brought home, and raw meat or fish.

Using the Mann-Whitney U test, it was investigated which categories of food display a statistically
significant difference between the frequency of food waste before and during the pandemic. The results
are depicted in Table 9. The highlighted tests are significant at a 5% significance level, and for these
categories of food, it is possible to reject Hy and accept Ha regarding the change in frequency of their
waste during the pandemic. Therefore, these differences are observed for fruits and vegetables, meat
products, home-cooked meals, and read-made meals brought home (from the restaurant, canteen, etc.).

During the pandemic, households report that they are throwing away fruit and vegetables less often
than before the pandemic. On the contrary, meat products and home-cooked meals are thrown away
slightly more often during the pandemic than before, although the most frequently reported value for
meat products is still ‘never’ (the modus during and before the pandemic). Households also throw away
meals that they bring home (from restaurants, etc.) more often than in the period before the pandemic.
This can be explained by the fact that people took home much more food to eat at a time when they
often worked from home and food services were closed when compared with the period before the
pandemic. However, even during the pandemic, the fact that most consumers never throw away this
food or throw it away very little (see Table 8) remains true.
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Table 8: Frequency of wasting various categories of food before and during the pandemic

Frequency of food waste before pandemic (1. questionnaire survey)

z QR Q - 3P 3 =N = sSw

@ ISE=a =2 o = o3 ® 3= ® 3 o

Food category = BE# L3 SiS So° ® p © D @ =
= ® D ~ T s SO w n N 0 3

"z | %= s E B !

BB D D = = S o

Fresh fruit 20,8% 19,3% 15,2% 25,9% 15,2% 3,6% 0,0%
Fresh vegetables 16,8% 19,1% 16,3% 27,3% 17,3% 3,1% 0,0%
Dairy products 26,1% 29,4% 15,0% 19,8% 9,6% 0,0% 0,0%
Meat products 41,5% 25,7% 13,0% 13,2% 6,1% 0,5% 0,0%
Meat and fish (raw) 65,3% 23,0% 5,8% 4,6% 0,8% 0,5% 0,0%
Bakery products 17,1% 14,3% 11,5% 17,4% 25,6% 12,3% 1,8%
Perishable foods 75,0% 20,4% 1,8% 2,3% 0,5% 0,0% 0,0%
Home-cooked meals (exclud. side dishes) 32,7% 25,8% 11,6% 15,7% 11,1% 2,3% 0,8%
Home-cooked side dishes 27,5% 21,6% 16,5% 15,8% 13,5% 4,3% 0,8%
Ready-made meals brought home 73,1% 17,3% 5,8% 2,3% 0,8% 0,3% 0,5%

Frequency of food waste during pandemic (2. questionnaire survey)

z QP Q- 3P 3 =N = sSow

Food category % §§§ §§ 33 %gi ﬁgg §§2
= DD o S o 5 3

"BE | B 3| 2 B3

Fresh fruit 25,3% 26,9% 14,9% 17,6% 12,0% 2,9% 0,2%
Fresh vegetables 23,5% 25,3% 14,7% 21,5% 12,0% 2,5% 0,5%
Dairy products 22,2% 25,6% 20,6% 19,9% 8,8% 2,7% 0,2%
Meat products 35,3% 26,5% 14,9% 12,2% 7,9% 2,7% 0,5%
Meat and fish (raw) 63,3% 21, 7% 8,6% 3,4% 1,4% 1,6% 0,0%
Bakery products 17,0% 15,2% 11,3% 14,1% 22,2% 17,7% 2,5%
Perishable foods 78,7% 15,6% 2,7% 1,8% 0,9% 0,2% 0,0%
Home-cooked meals (exclud. side dishes) 27,7% 25,2% 14,1% 14,7% 11,6% 5,9% 0,9%
Home-cooked side dishes 20,6% 23,8% 16,3% 14,5% 15,2% 8,8% 0,9%
Ready-made meals brought home 60,6% 21,0% 7,5% 5,2% 2,9% 1,6% 1,1%

In addition, it was discovered (surveyed in the period before the pandemic at the end of 2019 and the
beginning of 2020) that the most common choice of households for the disposal of all the listed
categories of food is to throw them in mixed municipal waste. For fresh fruit and vegetables,
households also often choose to compost these items (approx. 20% of households). Home-cooked
meals, as well as side dishes and dairy products, are also quite often thrown away as waste — into the
sewer system (approx. 11% of households choose this method for home-cooked meals, approx. 6% of
households do the same for home-cooked side dishes, and approx. 9% of households for dairy
products). On the contrary, households often dispose of bakery products by feeding them to animals
(approx. 27% of households); for other categories of food, only 5% of households choose feeding them
to animals as a method of food disposal. Throwing food into the organic bin seems to be a minority
choice for all categories of food so far; the most significant was observed in fresh fruit and vegetables
(1.5% and 1.8% of households, respectively).
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Table 9: Mann-Whitney U test (A change in the frequency of wasting various categories of food)

Mann-Whitney U Test
Frequency of waste in Grouping variable: Period before the pandemic (1) and during the pandemic (2)
different food categories Marked tests are significant at the p < 0.05 level
82 s8¢ b T |Es2Z|B5sE
c x3 c x 3 o o S 3 3 S o 3
S2¢ 529 u z S z c =g =I5
=5 = N ) @ Q@ Q @
Fresh fruit 175726,0 174140,0 | 76237,0 3,11 0,0019 3,18 0,0015 394 442
Fresh vegetables 176097,5 172097,5 | 74194,5 3,58 0,0003 3,66 0,0003 392 442
Dairy products 158466,5 191399,5 | 80651,5 -1,84 | 0,0654 -1,89 0,0589 394 442
Meat products 157157,5 191872,5 | 79736,5 -2,05 | 0,0408 -2,13 0,0331 393 442
Meat and fish (raw) 163023,0 187680,0 | 84813,0 -0,71 | 0,4773 -0,84 0,4032 395 442
Bakery products 160020,0 186508,0 83384,0 -0,82 0,4132 -0,83 0,4060 391 441
Perishable foods 166520,0 181675,0 83772,0 0,82 0,4102 1,12 0,2616 392 442
Home-prepared meals (exclud. | 1587080 | 1911380 | sos180 | -1,80 |o00501 | -1,94 | o0,0527 395 441
side dishes)
Home prepared side dishes 156018,5 193011,5 78597,5 -2,37 | 0,0177 -2,42 0,0156 393 442
Prepared meals brought home | 152708,0 197158,0 | 74893,0 | -3,49 | 0,0005 -4,18 0,0000 394 442

Conclusions

Consumer behaviour in relation to food changed during the pandemic, what was predicted by many
researchers. However, it’s interesting to look at how studies differ in their conclusions. While some point
to less food waste in households®*?*?*, others to increased food waste®. Therefore, this article focuses
on the Czech consumers and compares their stances on food waste, as well as their behaviour in food
handling before and during the pandemic. From the measurement of the real amount of food waste in
mixed municipal waste, it is clear that, during the lockdowns, this number decreased by 11%. So how
has household food management changed in this period, and does this new experience have an effect
on changing consumers’ stances?

We can state that over the years there has been a deepening of awareness of the issue of food
waste, and consumers are increasingly aware of the need to change their behaviour towards sustainable
consumption. In the subjective estimates of the amount of wasted food from consumers, the opposite
trend can be seen than what the real data from waste analyses show. In 2019, their estimate was
roughly 1/3™ of the reality. In 2021, the gap between the estimation and reality narrowed, as consumers'
subjective estimate accounted for less than half (46%) of the actual amount wasted, which can be
explained by the fact that consumers had more insight into the amount of their food supply during
pandemic, and thus, they spent most of their time at home and were more aware of food waste.
However, they still see themselves in a better light (almost half say that price is not the most important
factor and that they don’t shop sales).

During the pandemic, consumers more often indicate exceeding the ‘use-by’ or ‘best before’ date as
the most common cause. This can also be caused by a change in the frequency of shopping, although
the purchases are regular, but for a longer period. Consumers plan their purchases more, and they also
check their food stocks more, however, due to the limitation of frequency, they prefer large packages of
food. A statistically significant difference was also measured in people's perception of the difficulty of
planning and preparing food to avoid waste. This issue is becoming more and more pressing for
households, as household expenses on food purchases continues to rise. We can also observe
a smaller increase in discarded ready-made meals, although it is still the category of food that is wasted
the least, along with meat. This reinforces the idea that planning the right amount of food for a family
who eats at home is a difficult task. Therefore, it would be appropriate to lend a helping hand to
households in the form of assisting with planning the appropriate amount of food (per person, per day),
proper education regarding the storage of individual types of food, and by offering specific advice and
tips on how to process any surpluses.
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Souhrn

Domacnosti, tedy spotfebitelé, patfi ve vyspélych zemich Evropy mezi ty &lanky potravinového
fetézce, které se nejvétsi mérou podileji na celkovém potravinovém odpadu. To ma za nasledek velké
ekonomické, spole¢enské a také environmentalni negativni dopady. Pandemie COVID-19, ktera vypukla
na zacatku roku 2020, prinesla bezprecedentni zmény v celosvétovém méritku, které prohloubily obavy
0 zdroje a vedly k jesté vétsi snaze o snizeni plytvani potravinami. Ackoliv vysledky jiz provedenych
vyzkumU nejsou jednotné v pohledu na realnou zménu v mnoZzstvi vyplytvanych potravin u spotfebitele
vlivem pandemie, shoduji se v tom, Ze spotfebitelé béhem pandemie zacali o plytvani potravinami vice
uvazovat, alespori se snaZili o sniZzeni plytvani potravinami a také zacali v domacnostech vice vafit.

Clanek se zabyvéa tim, jak pandemie Covid-19 ovlivnila subjektivni postoje a navyky &éeskych
domaéacnosti pfi nakladani a plytvani s potravinami a tim, k jakym skute¢nym zménam béhem pandemie
v této oblasti doSlo. Vysledky vychazeji z analyzy a porovnani primarnich dat (byl vyuzit Mann-
Whitneydv test) ziskanych prostfednictvim dvou dotaznikovych Setfeni mezi eskymi domacnostmi, jez
probéhla v obdobi pred vypuknutim pandemie (395 respondentt) a béhem pandemie (442 respondentu).

V subjektivnich odhadech mnoZzstvi vyplytvanych potravin domacnostmi je mozné zaznamenat zménu
smérem k vysSim odhadim mnoZstvi vyplytvanych potravin. Zatimco pred pandemii Cinil tento odhad
12,27 kg/osoba/rok, béhem pandemie se zvySil na 1543 kg/osoba/rok. Také u pficin plytvani
potravinami v domacnostech Ize nalézt statisticky vyznamné zmény. | presto, Ze stale plati
znehodnoceni potraviny béhem jejiho uskladnéni, pfekroéeni data pouzitelnosti i trvanlivosti k hlavnim
pfi¢inam vyhazovani potravin, miZeme vysledovat narust poctu domacnosti, které potraviny vyhazuji
také proto, Zze nakoupi prili§ velké baleni a nestihnou ho spotrebovat.

Béhem pandemie zacCalo vice domacnosti délat nakupy potravin pravidelné, zjistovat stav svych
zasob pfed samotnym nakupem a nakupovat velka baleni potravin. Také vice domacnosti pripousti, Ze
béhem pandemie je pro né obtiznéj§i naplanovat pfipravu a konzumaci jidel doma tak, aby se nic
nevyhodilo a Ze za nakup potravin pro pfimou spotiebu a pfipravu jidel vydavaji vice penéz nez pfed
pandemii. Z hlediska jednotlivych kategorii potravin doSlo hlavné u ovoce i zeleniny ke snizeni
frekvence, s jakou jsou v domacnostech vyhazovany, u masnych vyrobku, doma uvarenych pfiloh a
pfinesenych hotovych jidel z restauraci je to ale naopak. U peciva nebyla pozorovana Zadna statisticky
vyznamna zména v obou obdobich, i kdyZ pecivo spolu s ovocem a zeleninou stale zistava nejéastéji

plytvanym druhem potravin.
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