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Abstract

Culture and customer behaviour play an important role in managing food waste. The responsible involvement of householders
in purchasing, storing, and consuming food are indeed required not only to produce less waste but also to manage it rationally.
In this paper, a research study across two countries was conducted to verify the influence of the COVID-19 pandemic, and
of associated public health measures, on household food waste habits. Food consumption behaviours (like planning meals
and food purchases) during COVID-19 in UK and Poland were assessed, to identify environmentally friendly practices that
could be adopted on a stable basis. The results indicate that lockdowns did not influence food-management habits signifi-
cantly in both countries. However, during lockdown periods, respondents showed a change in their purchasing methods in
the UK, where survey respondents bought more online (51.20%). The opposite was observed in Poland, where there was no
noticeable increase in online shopping (84.07%). The promotion of positive habits in food purchases and environmentally
friendly practices such as food sharing and using advanced technology to optimise food management could be beneficial.
Our study also paves avenues for future research on the environmental impact of consumers’ food habits after COVID-19.

Keywords Food waste - Consumption habits during COVID-19 - Young consumers - Food waste reduction possibilities

Introduction

According to FAO [1], through the food supply chain (FSC),
a significant quantity of food can be lost and wasted. Food
losses occur at production, postharvest and the processing
phases. In contrast, food waste is related with the behaviour
of retailers and consumers. Both only take into account prod-
ucts for human consumption.
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Different factors generate deficiencies along the FSC. The
main elements are a lack of technical skills, problems with
the cold chain management, regulations, and inefficient stor-
age and distribution [1]. Therefore, the losses are reflected in
failures in the cold chain, expired food, water contamination,
labelling and packaging [2].

The COVID-19 pandemic affected all the areas (suppli-
ers, manufacturing, packaging, distributors, retailers and
consumer) of the supply chain, being the most significant
disruptor in recent history [3]. At a consumer level, the
pandemic impacted mainly on consumption behaviour and
purchasing [4]. People began to buy long-lasting products,
to plan before buying food and meals [4, 5]. Having more
time at home, the preparation of home-grown food, and the
reuse of leftovers appeared as a trend [6-9]. Thus, there was
a change in the behaviour of the people at a consumer level
towards the reduction of food waste [10, 11].

The pandemic changed the world significantly and perma-
nently in many vital areas [12]. Fear, uncertainty and often
the need for isolation [13] influenced individual attitudes
and mutual relations for B2B and B2C market participants.
One of the areas significantly affected by the scale of the
problem was the food sector, which is crucial for human life
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and health [14]. Interruptions in the continuity of supplies,
problems in the field of production and distribution, and
rising prices [15] with the simultaneous atypical, often irra-
tional, behaviour of individual buyers, are the variables that
have contributed to the undoubtedly visible and wide-rang-
ing transformation of this industry [16], often considered
through the prism of four dimensions: availability, stability,
access and utilisation, agency and sustainability [17]. In par-
ticular, the last area is closely related to the guidelines of the
widely promoted concept of sustainable food management.
This area is associated with a high demand for science and
business practices for multi-faceted analyses of the extensive
consumption phase, which, depending on many factors, can
be an essential source of the undesirable phenomenon of
food loss and waste [18].

The European Commission takes the issue of food waste
very seriously. In fact, it sees many tangible benefits from
the implementation of food efficiency guidelines, particu-
larly in terms of achieving Sustainable Development Goal
12.3. In view of this, it is undertaking numerous initiatives
to support their implementation, starting with the Waste
Framework Directive [19], the Circular Economy Plan [20],
the Farm-to-fork Strategy [21] or the creation of an EU Plat-
form on Food Loss and Waste [22]. In 2020, an analysis was
made of member countries’ actions on the 2016 Council’s
findings. The conclusions indicated that almost all mem-
ber states have adopted national strategies and legislations,
along with other non-legislative instruments, to reduce food
loss and waste, and those that have not, plan to do it soon
[23]. In July 2023, The European Commission presented a
proposal to revise the EU Waste Framework Directive. The
revision includes new EU targets for food waste reduction by
2030. The proposal is under discussion in the Council [24].
The Commission will conduct another formal review of the
progress made by member states by 2027.

For this study, Poland and the United Kingdom were
selected. The choice of these two countries is significant for
a number of reasons. Polish and British households waste
a lot of food [25], even though they are nations with differ-
ent economic, social and cultural roots. Polish and British
citizens have different income levels.

The average British family has a higher income than the
average Polish family and spends more than Poles. Both
countries have similar household sizes (on average 2.48
people per household) [26, 27], although the family struc-
ture is different. Multi-generational families are still more
common in Poland [28]. However, almost as many people
live in single-person households (27 per cent in Poland, 30
per cent in the UK) [27-29]. Both countries have a system of
social support that helps them to develop. The UK is a larger
country with more than 68 million inhabitants compared to
Poland’s population of almost 37 million. Poland is charac-
terised by family cohesion, whilst the UK is characterised

by higher individualism. Comparing these aspects helps to
understand the different challenges and strengths of house-
holds in Poland and the UK, providing a comprehensive
view of their living conditions and social dynamics.

Furthermore, comparing both countries with differ-
ent geographical location, history, culture and food habits
seems to be beneficial and may bring new perspective to
the already conducted discussion. The range of different
approaches can be analysed from a single perspective, such
as personality traits [30]. The differences also emerge when
discussing specific food-related issues such as organic food
[31]. Thus, the idea behind the study was to explore the issue
of food waste and food behaviour in these two countries.
What is more interesting is that differences in food waste
are observed between Poles living in Poland and the UK
[32]. In addition, growing economic tensions are leading to
changes in consumer behaviour amongst Poles, as shown
by the The Future Consumer Index survey [33]. The initial
findings were a focal point for conducting research on food
waste in Poland and the UK.

Moreover, Poland, as a full-fledged member state, has
also taken action in the field in question. First of all, the
Act of July 19, 2019 on food waste prevention, which lays
down the rules for handling food and the obligation for food
business operators to prevent food waste, was enacted. In
addition, several other initiatives should be mentioned, such
as operational programmes on food waste prevention or the
strategy for rationalising losses and reducing food waste
[34]. In addition, in 2019, the Polish legislature published
the roadmap towards the transition to circular economy,
where the measures on food waste were presented.

In addition, in 2018, the UK published the 25 Year Envi-
ronmental Plan which contains policies to protect the envi-
ronment [35]. Three years later, the Environment Act 2021
became law and designated the 25 Year plan as the leading
environmental plan which tries to minimise waste amongst
others environmental targets [36].

The UK and Poland share several commonalities in the
approach that both countries follow regarding food waste,
largely because both countries align with European Union
directives such as the EU Waste Framework Directive
(2008/98/EC), which sets the foundation for waste manage-
ment across members states and, prior to Brexit, applied to
the UK as well [37].

Furthermore, to reduce food waste at a consumer level,
and as an approach to manage food waste, the United King-
dom launched, in 2018, the ‘Our Waste, Our Resources:
A Strategy for England’ programme, which seeks to shift
to a more Circular Economy to keep resources in use for
more time [38]. The Waste & Resource Action Programme
(WRAP) was one of the organisations delegated to investi-
gate and develop initiatives to help the UK Government to
create policies on the matter. WRAP is working with the
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circular economy unit of the Government and operating in
all nations part of the UK [38, 39]. ‘Love Food Hate Waste’
and ‘The Courtauld Commitment 2030’ are two initiatives
developed by WRAP. The first initiative is a campaign that
provides consumer education regarding packaging, food and
marketing [40]. The Courtauld Commitment 2030 is an ini-
tiative to decrease through the entire food supply chain: food
waste, water stress and Greenhouse Gas Emissions [41].

To understand the context of the issues addressed in this
article, a literature review was conducted from the SCO-
PUS database. The analysis covered the years 2020-2024,
whilst the following keywords were employed: consumer;
attitude; food waste; COVID. The search resulted in 44 arti-
cles, approaching the subject from different perspectives,
both from the side of differences in individual countries
(both Europe and non-European countries), as well as spe-
cific issues, shaping the broader subject of food waste, with
15 articles presented in the Table 1.

Nonetheless, the restrictions in many countries have
been lifted, thus there is a lack of studies about whether the
behaviour of Polish and British consumers acquired dur-
ing the pandemic have been kept or was only momentary.

Table 1 Broader dimensions

Therefore, in this research, it was decided to use the gap
existing in the literature to determine if the behaviour of
analysed consumers about measures taken to reduce food
waste at home has been changed and what kind of solu-
tions can be proposed to enhance and maintain positive
patterns of food management after the lifting of lockdown
restrictions.

Although, in practice, all participants in the agri-food
chain are responsible for losses and food waste, it is particu-
larly important to focus on the main source of the problem,
namely households, which, according to data, generate more
than half of the total volume of waste. This is an indicator
visible in both global [57] and Polish data [58]. Therefore,
there are multidimensional awareness raising campaigns in
Poland and in the UK. For example, in 2021 a campaign
called ‘Eat without throwing away’ was conducted in the
UK. Its main goal was awareness raising to prevent food
waste, especially in households. The campaign was linked to
the PROM project, which aimed to strengthen public institu-
tions to manage (mainly monitoring and measuring) public
policies to reduce food loss and waste, as well as to develop
a plan to prevent food loss and waste [59].

Dimension Country Year

[42] Define the determinants of consumers’ intention to reuse food delivery containers using the extended Malaysia 2024
theory of planned behaviour

[43] Prepare quantitative research, the impact of the COVID-19 pandemic on online food delivery in Italy and  Italy and Poland 2024
Poland

[44] Analyse recent effects, difficulties, policies and legislations, technology, and innovations in waste manage- Bangladesh 2024
ment as a response to COVID-19

[45] Analyze Food Safety Awareness—Consumer behaviour and attitudes in Tiirkiye Turkey 2023

[46] Identify key factors influencing food waste by conducting a survey with 1,551 respondents on stated Czech Republic 2023
preferences

[47] Analyse the quality and safety of raw foods, suitability and availability of manufacturing places, physical ~ Jordan 2023
facilities, drinking water and waste management system, and processing conditions to assess the knowledge,
attitudes, practices regarding food safety and hygienic practices amongst food handlers at fast foods restau-
rants in the different universities in Jordan during COVID-19

[48] Define the factors that lead to food-waste behaviour at the household level in the Klang Valley area Malaysia 2023

[49] Investigate whether purchasing decisions about bakery products (bread, snacks and biscuits) are influenced Italy 2023
by concerns about health, climate change, biodiversity loss and food waste

[50] Determine food consumer behaviour and attitudes towards food consumption and household food waste in  Montenegro 2023
Montenegro

[51] Examine why consumers in Saudi Arabia engage in excessive food-buying behaviour amid COVID-19 Saudi Arabia 2023

[52] Investigate the immediate effects of the COVID-19 pandemic on consumer knowledge and reported behav- Bosnia and Herzegovina 2023

iours linked to food waste in Bosnia and Herzegovina

[53] Examine the antecedent roles of restaurant customers’ nature connection and biospheric values in fostering South Korea, China 2023
their food leftover reduction intention through environmental self-identity and sense of obligation to reduce

food leftover

[54] Identify food waste behaviour antecedents for households during the COVID-19 pandemic in Iran Iran 2023

[55] Evince a new understanding of the tourist city during the COVID-19 pandemic by exploring the effects of

Dubai 2023

the new health protocol on FW management at the consumption stage in the hospitality sector in Dubai

[56] Focus on the consumer’s fear of food security for the time of the first wave of COVID-19 and the associ-

Slovenia 2023

ated concern for food security in the future and the changes in consumer behaviour
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Theoretical Background

A Pneumonia with an unknown origin was detected in
China (Wuhan) in December 2019 [60], being identified
in January 2020 by the Chinese Center for Disease Control
and Prevention with the name of ‘2019-nCoV’ (Corona-
virus or COVID-19) [61]. The virus rapidly entered most
of the world’s countries [60], being declared a pandemic
on 11 March 2020 by the World Health Organization [62].
Different governments implemented many restrictions to
reduce the infection rate [63], including restrictions on
mobility, social distance, lockdowns and transitory closes
of companies [64].

The COVID-19 altered industries in an astonishing way
[65]. The pandemic produced a deceleration in the eco-
nomic activity due to the restrictions implemented [66],
impacting the supply and demand mainly because many
companies had to stop production [67], with customers
rejecting buying non-essential products and services [68].
In addition, COVID-19 was the most severe disruptor in
the supply chain in recent history [3].

In general, and especially in FSC management, the cus-
tomer is the most critical part of the supply chain because
food consumption is the reason for which the food supply
chain works [69]. Furthermore, consumers are commonly
culpable of producing household food waste [7]. Around
17% of worldwide food production is wasted, from which
13% comes from retail, 26% from food services, and 61%
come from households [70]. In the UK, almost 20% of
food is wasted, from which 73% comes from households
[71]. In addition, according to Przezbdrska-Skobiej et al.
[72], in Poland, approximately 30% of food is wasted or
lost, with 60% of this coming from households. A com-
parison developed by Briutigam et al. [73] showed that
in terms of food waste, the UK ranks fourth and Poland
fifth, just behind Germany, France and the Netherlands.
Furthermore, Przezbdrska-Skobiej et al. [72] indicated that
in Poland, unlike western countries, the production stage
is where more food is wasted.

In total, according to the World Economic Forum [74]
the food loss and waste over the supply chain in the global
economy have an approximate cost of US$ 936 billion per
year. Besides, between health, economic, and environmental
cost, the prevailing food system has a cost for society near
US$ 12 trillion, 20% more expensive than the ongoing food
system [74]. However, food waste also has also other impli-
cations, such as greenhouse emissions, the loss of resources
like water, fertiliser, and the nutritional aspect of food that
is never eaten. All the aspects mentioned before affect the
planet and lead to climate impact [8].

Many factors have been described in the literature
regarding household food waste generation. The examples

include buying more than in fact was needed, lack of plan-
ning, and poor storage of food [7, 8, 10]. Besides con-
sumption and preparation [75], ignorance of the quantity
of food waste that is generated, the environmental impact
produced, and unawareness on how to manage food waste
aggravate the problem [8]. Also, other drivers can be
included regarding the quantity of food waste produced
in a household, for instance, the number of people living
in a house (The more people live in a house, there is a
major possibility of eating all the cooked food resulting in
less production of food waste), unemployment [69], socio-
demographic, and personal beliefs [9].

To reduce food waste, scholars have suggested that con-
sumers should plan meals and food purchases, use a shop-
ping list, and be ready in case of any logistic problem related
to cold chains and storage. Moreover, people should know
about the label of products and to have a routine to learn how
to manage leftovers. Additionally, customers should have
essential culinary expertise [9, 76].

The pandemic transformed lives worldwide [75]. Restric-
tions changed how households managed food [9]. Giiney and
Sangiin [4] indicated that customers were affected mainly
by food purchasing and consumption behaviour. Online
purchases grew, food preparation and consumption at home
increased, and consumers bought more long-lasting prod-
ucts [4, 5]. Besides spending more time at home , custom-
ers became used to prepare shopping lists, plan meals, and
cook and reuse leftovers [9]. Additionally, some researchers
have noted that there was an increment in the quantity of
food that consumers bought, leading to eating more during
the pandemic [77]. For example, Nastasescu et al. [78] sug-
gested in a study that there was an increment of 20% in men-
tal health problems like nervousness, depression and anxiety.
Therefore, according to Farello et al. [79] the amount of food
that people ate at home increased during lockdown by 50%.

Further research undertaken in the US, Italy, Tunisia,
and Malaysia reported reduced household food waste dur-
ing the restriction [75]. In contrast, Vidal-mones et al. [7]
mentioned that in Spain, the habits did not change considera-
bly; only specific changes were noted, such as the frequency
in which people bought (being less than before), planning
and optimising their purchases, storage and conservation.
Furthermore, people bought more locally than before the
pandemic. In the same direction, a study developed in the
UK showed that people were showing some changes that
were likely to continue after the pandemic, such as plan-
ning before buying, reusing leftovers, and freezing some
items [80]. Therefore, during COVID-19, people changed
their behaviour in a positive direction to reduce food waste
[10, 11]. In addition, some scholars have reported that the
food waste production in households after the lockdown era
is lower than during the pandemic but higher than before
COVID-19 [81, 82]. However, the same authors indicated
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that at the end of 2020, food waste levels increased when
people returned to work normally. However, the wastage was
still 22% less than before the pandemic.

It is still uncertain what the long-term effects of COVID-
19 will be [83], but some lessons learned during the pan-
demic may help reduce food waste. For example, the con-
tinuation of work-from-home arrangements [84] and habits
developed during lockdowns—such as checking the fridge
before shopping, making grocery lists, and using leftovers—
are expected to contribute positively in this regard [81, 83].

Materials and methods

The paper presents the results of quantitative research con-
ducted in the UK and Poland between 2021 and 2022, repli-
cating the study undertaken by Vidal-Mones et al. in Spain
during 2020 [7].

The UK and Poland were chosen because of their differ-
ence in location, history, culture, and food habits. Moreover,
in research developed in 2018 about Polish living in the UK
compared against those living in Poland, shows that those
who live in the UK waste more food than those living in
Poland, for households composed of one and two people
[32]. Therefore, understanding the behaviour of both coun-
tries might bring a new perspective.

The research undertaken in the UK and Poland aimed to
investigate the impact that the COVID-19 pandemic has had
on the food waste habits in British and Polish households.
Moreover, the aim was also to determine if the behaviour of
consumers regarding measures taken to reduce food waste
at home has been kept after finished lockdown restrictions
or if the attitude existed only was during the restriction men-
tioned before. In this study, food waste (FW) is understood
as the perceived amount of edible parts of foods thrown
away by the participants in their households. Consequently,
two research questions were posed:

(RQ1) Did food consumption and waste habits change
due to the pandemic?

(RQ2) What are the possibilities to maintain the positive
food consumption practices in the long run?

Questions of this survey were adapted from the study
undertaken by Vidal-Mones et al. [7] in Spain. Conse-
quently, the responders were asked to complete an online
questionnaire about their own experiences related to food
practices that could have influenced food waste generation
at home. The questionnaire was sent via mass email and
social media such as WhatsApp phone application, using
institutional contact networks. The participants must have
been living in the UK/Poland, aged 18 and above, and be
the principal household food purchaser. After reviewing
the received responses and checking whether they were

@ Springer

duplicates or anomalous data, the sample consisted of 129
in the UK and 182 results in Poland (Table 2 and Fig. 1).

The questionnaire consisted of 37 close-ended questions,
divided into four sections. The first section collected socio-
demographic information. The second focused on partici-
pants’ behaviours during lockdown periods, including food
purchasing, storage, and consumption at home. The third
section addressed changes in household behaviour after
lockdowns, particularly in relation to food waste generation
and management. Finally, participants were asked whether
they believed they discarded more, the same, or less food
compared to during lockdowns. Completing the question-
naire took only a few minutes. Participation was voluntary
and fully confidential, with this information clearly commu-
nicated to respondents prior to the start of the survey. The
research was conducted over two weeks in August 2021 in
the UK, and again in January—February 2022 in Poland. The
data were analysed using descriptive statistics.

Results

The results of quantitative research obtained are shown in
the following order. First, the information received from
the survey undertaken in Poland is provided. Second, the
data collected in the UK is described. Finally, a comparison
between both countries is developed.

Poland

Table 2 and Fig. 1 present the socio-demographic character-
istics of the sample. The socio-demographic variables con-
sidered included gender, age, household size, the presence of
individuals under 18 years old, employment status changes
due to COVID-19, and any personal contact with COVID-19
(e.g., having been ill or required to self-isolate). The sample
was predominantly composed of young women. On average,
households consisted of three members. Most respondents
either contracted COVID-19 themselves or had to isolate due
to its presence in their household. Employment was affected
for 28.02% of participants, indicating a notable economic
impact. Overall, the employment status of respondents dur-
ing the pandemic was diverse.

Generally, the food habits did not change during the first
wave of COVID-19 lockdown (Table 3, Fig. 2). The study
reveals that, during the lockdown periods, some respondents
changed their diet (34.07%). Most consumers did not signifi-
cantly change their food purchasing behaviour during the
pandemic. The increased volume of food purchases appeared
to be driven more by fear and anxiety than by an actual
intention to consume more. Interestingly, there was no nota-
ble rise in online food shopping, which may be considered
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Table 2 So?io—demographic Description Poland UK
characteristics
Frequency % Frequency %
Gender
Female 108 59.34 83 64.34
Male 73 40.11 44 34.11
Not declared 1 0.55 2 1.55
Age (years)
18-25 134 73.63 27 20.93
26-35 15 8.24 42 32.56
36-50 28 15.38 39 30.23
51-65 4 2.20 15 11.63
Above 65 0.55 6 4.65
Number of people per household (HH)
1 12 6.59 31 24.03
2 39 21.43 41 31.78
3 62 34.07 15 11.63
4 40 21.98 28 21.71
5 and more 29 15.93 14 10.85
No. HHs with people aged under 17 years: 60 32.97 29 22.48
Since the beginning of the pandemic, have you or somebody in your household lost their job or earned
less salary?
Yes 51 28.02 40 31.01
No 131 71.98 89 68.99

Since the beginning of the pandemic, have you or somebody in your household been sick or had to isolate

due to COVID-19?

Yes 115 63.19 49 37.98
No 67 36.81 80 62.02
Employment status due to COVID-19
Employed teleworking 50 27.47 39 30.23
Employed on-site physical work 46 25.27 27 20.93
Unemployed and incomeless 28 15.38 12 9.30
Employed: furlough scheme—COVID-19 6 3.30 5 3.88
Retirement pension 2 1.10 10 7.75
Other 49 26.92 36 2791

unexpected given the broader shift to digital platforms in
other sectors.

After the lockdown periods, some encouraging signs
of more environmentally conscious behaviour emerged.
Respondents reported increased efforts compared to pre-
COVID-19 times, such as cooking food that was close to
expiring, using freezers to preserve both purchased items
and leftovers, and preparing creative meals using leftovers
and all edible parts of food. These behaviours were adopted
by more than 20% of participants. However, they did not
represent the majority, as over 65% of respondents indicated
that their behaviour remained the same as before the pan-
demic (Table 4, Fig. 4).

From the total, 55.5% of people who participated in the
research could estimate the amount of food thrown away
for different reasons in a household every week. Moreover,

respondents are convinced that they waste less food than
the average family in Poland (42%), much less (20%) or the
same as the other families (29%). Only 15 people admitted
they throw out more food than the others. In Poland there
was no noticeable increase in online shopping (84.07% said
no).

Due to restricted mobility to go shopping, only 24%
of respondents made more effort in not wasting food, and
38% reflected on food management more than before the
pandemic.

The United Kingdom
A survey was carried out in August of 2021 in order to

know about the impact of COVID-19 on food waste pro-
duction habits in UK households. The sample consists of

@ Springer
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Socio-demographic characteristics
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Fig. 1 Socio-demographic characteristics

129 respondents. Table 2 presents the socio-demographic
characteristics of the people that answered the survey. The
socio-demographic category considered were the same as
per Poland. The female gender dominates the answers with
64.34%. Two-people households were the most represented
in the survey (31.78%). Only 37.98% of the participants
experienced cases of COVID-19 or isolation due to the pan-
demic. Regarding the employment status due to COVID-19,
the group “Employed on-site physical work” reached 20.9%
and “Employmed through teleworking” achieved 30.2%. The
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above could indicate that more than half of the sample had
a job.

Table 3 and Fig. 3 show the behaviour during lockdown
periods. The respondents indicated a change in the purchas-
ing method during the periods of confinement. People were
going out shopping less (66.7%), buying more online or in
neighbourhood businesses (56.6%). Furthermore, partici-
pants indicated storing more food than usual (51.9%). In
contrast, the respondents declared not to buy more food than
expected due to anxiety or fear of COVID-19, not eating
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Table 3 Behaviour patterns Question Poland The UK
No (%) Yes (%) No (%) Yes (%)
Did you buy more food than usual out of fear or anxi- 59.89 40.11 56.25 43.75
ety during lockdown periods?
Did you eat more food than usual? 75.27 24.73 56.60 43.40
Have you stored more food than usual? 53.85 46.15 47.66 52.34
Did you waste more food than usual? 86.19 13.81 81.40 18.60
Have you changed your diet? 65.93 34.07 51.90 48.10
Did you buy more food products online? 84.07 15.93 48.80 51.20
Did you go shopping less often? 60.99 39.01 33.30 66.70
Did you buy more often in neighborhood stores? 49.45 50.55 43.40 56.60
Did you buy more often in neighborhood stores? 51%
Did you go shopping less often? 39%

Did you buy more food products online?

Have you changed your diet?

Did you waste more food than usual?

Have you stored more food than usual?

Did you eat more food than usual?

Did you buy more food than usual out of fear or anxiety?
0%

mNo (%)

Fig.2 Behaviour patterns during Lockdown periods in Poland

more than usual (56.6%), and not wasting more food than
usual (81.4%).

Changes in food management were not observed after
lockdown periods, as seen in Table 4 and Fig. 4. Nonethe-
less, some good behaviour can be identified. For instance,
participants mentioned attempts “to go grocery shopping
with a list of what they need”, “to cook the products that are
going to expire or spoil first”, “to use the freezer to preserve
what they buy and what is left over from what they cook”,
and “to make different creative recipes using leftovers and
all edible parts of food”. Although the answers indicated
were for more than 20% of the respondents, these are not
dominant.

From the survey, 53.49% of the participants could specify
the quantity of household food waste generated per week. In
addition, 50.4% of the respondents believe that they waste
less food than the average family in the UK, much less

75% 25%

60% 40%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes (%)

(25.6%) or the same as the other families in the UK (18.6%).
Only 5.4% recognised waste as more than the average.

In addition, respondents showed a change in their pur-
chasing methods in the UK. 51.2% of the survey respondents
answered buying more online.

During the confinement, 28.7% indicated making more
effort in not wasting food due to the restrictions in mobility
to go shopping, and 38% reflected more on food manage-
ment than before the pandemic.

Comparison

Based on the results of both countries, it can be seen that
female respondents prevail in both the surveys in Poland
(59.34%) and in the UK (64.34%). The results align with the
study developed in Spain by Vidal-Mones et al. [7], in which
women represent 74.6% of the sample.
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Table 4 Food habit

Food Habits Much more More than before Same Less than before Much Country
than before less than
before
1 go grocery shopping with a list of what I need 6.04 10.44 78.02 3.85 1.65 Poland
6.2 25.58 62.79 3.88 1.55 UK
When I go shopping, I end up improvising and taking products 2.20 9.34 67.03 15.93 5.49 Poland
that I had not planned 0.78 24.81 62.02 8.53 3.88 UK
I prefer to buy more food products online than go shopping 3.87 18.23 60.77 1.66 15.47 Poland
10.85 20.93 47.29 13.95 6.98 UK
I try to cook the products that are going to expire or spoil first ~ 12.15 19.34 65.19 3.31 0.00 Poland
13.95 24.81 60.47 0.78 0.00 UK
I try to cook just like during lockdown periods 3.87 10.50 80.11 5.52 0.00 Poland
6.98 15.5 61.24 13.95 2.33 UK
I use the freezer to preserve what I buy and what is left over 5.56 17.78 75.00 1.11 0.56 Poland
from what I cook 9.3 24.81 59.69 5.43 0.78 UK
When storing food, I take into account its consumption date 6.63 11.60 80.11 1.66 0.00 Poland
and the storage instructions given by the manufacturer 7.03 12.5 78.13 1.56 0.78 UK
I check the fridge to know the state of food I keep in it 7.18 17.68 74.03 1.10 0.00 Poland
6.98 18.6 71.32 3.1 0.00 UK
I organise the food based on the label of products (e.g. expira-  3.87 442 87.29 1.66 2.76 Poland
tion date) to know what we should eat first 6.2 13.18 75.97 3.88 0.78 UK
I make different creative recipes using leftovers and all edible ~ 3.31 22.10 69.06 2.21 3.31 Poland
parts of food 7.75 23.26 57.36 8.53 3.1 UK
I adjust cooking portions to avoid leftovers 3.87 17.13 75.69 2.76 0.55 Poland
6.98 18.6 68.22 3.88 2.33 UK
If the occasion arises, I consume food that has passed its best ~ 3.89 15.00 77.22 2.78 1.11 Poland
before date 3.15 15.75 70.87 3.94 6.3 UK
If the occasion arises, I consume food that has passed its use-  1.10 6.08 79.56 4.42 8.84 Poland
by date 2.33 14.73 68.22 9.3 5.43 UK
We recycle and sort food waste carefully 5.52 17.68 71.82 221 2.76 Poland
4.69 2422 67.97 2.34 0.78 UK

In Poland, most of the surveyed participants experienced
cases of COVID-19 or isolation due to the pandemic. In
contrast, in the UK, only 37.98% of the respondents indi-
cated having issues with COVID-19. Comparing both results
with the study developed in Spain, only 7.8% had issues
with the disease. In addition, in the first country, 28.02%
of the respondents indicated that their employment situa-
tion was affected, compared with only 13.18% in the UK. In
Spain, 8.9% of the people declared being “unemployed and
incomeless” and “employed using the furlough scheme due
to COVID-19”.

Regarding food habits during lockdown periods, respond-
ents showed a change in their purchasing methods in the UK.
Survey respondents answered buying more online (51.2%).
The opposite was observed in Poland, where there was no
noticeable increase in online shopping (84.07%). The above
is in line with the results obtained in Spain, where people
(85.2%) recognised not buying more products online. After

@ Springer

the lockdown, there were no changes observed in food man-
agement habits in both countries. In Poland, only 8.24% of
the respondents admitted that they could throw out more
food than the others. Based on the above, just 5.4% of the
surveyed participants in the UK recognised waste more food
than the average.

Due to restricted mobility to go shopping, only 24% of the
Polish participants and 28.7% in the UK of the respondents
made more effort in not wasting food, and 38% (in both
countries) reflected more on food management ompared to
before the pandemic.

Discussion

Food waste has been a problem on a global scale for several
years and affects all parts of each supply chain. However,
more than half of the food losses are generated in households
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Did you buy more often in neighborhood stores?
Did you go shopping less often?

Did you buy more food products online?

Have you changed your diet?

Did you waste more food than usual?

Have you stored more food than usual?

Did you eat more food than usual?

Did you buy more food than usual out of fear or anxiety?

19%
52%

43%

aa%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mNo (%)

Fig.3 Behaviour patterns during Lockdown periods in the UK

[70]. The pandemic of COVID-19 was a time of many con-
cerns about the sustainability of supply chains and the source
of many changes in consumer habits so far.

Food consumption is one of the basic needs of every
human being. However, we have been observing disturb-
ing waste-related phenomena for several years. Hence, the
idea for research in which answers were sought to questions
about behaviour change in such an exceptional situation as
a pandemic.

The study shows that consumers in Poland and the UK
did not change their food management daily habits in the
area buying, eating and saving since most of the answers
were ‘Same’ as before. The respondents admitted that in
some dimensions, their habits could even worsen, but the
scale was not significant, luckily. The result is supported
by other studies conducted amongst Polish consumers in
which authors found out that people rather persisted with
their habits no matter if they were positive or negative [85].
The worsening of some habits was also observed amongst
Brazilian consumers [86]. This was underlined in the study
conducted by Bennett et al. [87] as well. Moreover, changes
were noted in the scope of reduced shopping frequency,
changes in shopping locations and increased preference for
long-shelf-life and non-perishable foods. Janssen et al. [88]
found reduced shopping frequency across Denmark, Ger-
many, and Slovenia. AlTarrah et al. [89] reported that 42.8%
of participants in Kuwait opted for online food delivery ser-
vices. Bolek [90] found that 40% of consumers in Turkey,
particularly those under 65, adopted online food purchasing.
Junxiong et al. [91] reported an increase in online shopping
from 11 to 38% in China, making it the most popular channel
during the outbreak. Referring to the changes in shopping

Yes (%)

locations a shift away from traditional markets like farmers’
markets in China was noted, which saw a decline from 23
to 10% of consumers [91]. Small local independent shops
experienced an increase in patronage, rising from 12 to 17%.
The studies reported changes in product selection during the
pandemic and increased preference for long-shelf-life and
non-perishable foods. AlTarrah et al. [89] found that 76%
of participants in Kuwait purchased more long-shelf-life
foods such as canned food and dry staples. Janssen et al. [88]
observed higher rates of change in consumption of frozen
food and canned food across Denmark, Germany, and Slo-
venia. According to studies from other countries there has
been an increased preference for fresh and healthier foods.
Bolek [90] found that 58% of Turkish consumers were more
willing to buy fresh products, and 65% tried to consume
more food that boosts the immune system. In Turkey it was
noted increased consumption of fresh vegetables and fruits,
animal-based products, cereals, and pulses [92]. Consum-
ers have shifted towards local products as reported Udimal
et al. [93] an increase in preference for locally produced
foods amongst 64.6% of participants in China. This trend
was accompanied by a negative attitude towards imported
frozen foods amongst 29.1% of participants.

Although not predominant, as it was just reported by an
average of 22% of respondents, the willingness to modify
diets, create new recipes, or use freezers to preserve food
represents a valuable foundation for promoting long-term
behavioural change. This openness indicates a certain
level of readiness among consumers to reflect on and
adjust their food-related habits. This is essential for fos-
tering and reinforcing environmentally friendly practices
and for highlighting the role of individual engagement in
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20
s 78.02
70
& 60
E 50
40
S 2558
20 10.44
10 SDENE2: l 1,65 1.55
0 Lo - || =
Much more than More than before Less than before Much less than
before before
Options.
wPoland = UK
| prefer to buy more food products online than go shopping
70 8077
60
2 50 7.29
Fa
B
g .93
] 182370 1395 1547
1085 6.98
= <N =
|
Much more than More than before Same Less than before Much less than
before before
Options
mPoland w UK
1 try to cook just like during lockdown periods
20 80.11
80
70
260
50
40
o 30
20 10 5
10 357 5% 5 52 0 23
0 - S
Much more than More than before Less than before Much less than
before before
Options
mPoland mUK
When storing food, | take into account its consumption date
and the storage instructions given by the manufacturer
100
80.1178.13
& 80
g a
£
S a0
S 20 llS 125
€83-7.08 18 1% 0 07
0 —

Muchmorethan  More than before
before

Options

mPoland = UK

Less than before Much less than

before

| organise the food based on the label of products
(e.g. expiration date) to know what we should eat

first
100
g 80
60
40
< 20 387 62 441328 165 388
0 — -
Much more than More than before Less than before
before
Options
mPoland = UK
| adjust cooking portions to avoid leftovers
80 754 m
70
& 0
¥ 50
E "
]
4 % 17 13 196
10 387 5% 276 388
0 — —
Much more than More than before Less than before
before
Options
mPoland UK

Fig.4 Food habits

@ Springer

276 078

Much less than

0.55 233

Much less than
before

Percentage
-B88888338

Percentages
oB8B888883

Percentage
-88888338

]

3

o

Percentage
58888838

Percentage
o 8888

2217_‘!.26

When | go shopping, | end up improvising and taking

products that | had not planned

67.1 03&02

15.88 &53
— . s
jh—— ——

More than before Less than before Much less than

before
Options

s Poland = UK

I try to cook the products that are going to expire or

spoil first
519047
19 :uz‘""
131 0.78 0 0
More than before Lessthanbefore  Much lessthan

before

Options

wPoland = UK

| use the freezer to preserve what | buy and what is left over

from what I cook

177s
1 548 7] 055 078

Mwe than before Lessmanbeiou Much lessthan
before

Options

mPoland = UK

| check the fridge to know the state of food | keep

init
74037132

17sama
u 11 o 0

More than before Less than before Much less than
before

Options

mPoland = UK

| make different creative recipes using leftovers and all edible

parts of food

II s

Less than before Much less than
before

More than before

Options

mPoland wUK

If the occasion arises, | consume food that has

passed its best before date

15 1575
78 :ma 111 B3
-

Less than before Much less than
before

More than before

Options

mPoland m UK



Journal of Material Cycles and Waste Management (2025) 27:3984-4000

3995

We recycle and sort food waste carefully
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Fig.4 (continued)

sustainable food waste management. The continued rel-
evance of this issue has led to the development of vari-
ous strategies and tools aimed at influencing consumer
behaviour. These include persuasive approaches to encour-
age food waste reduction, such as tailored advertising that
considers the relative effectiveness of different message
framings and temporal focuses [94].

The study of Babbitt et al. show that reduced household
food waste was significantly correlated with an increase
in behaviours such as meal planning, preserving foods,
and using leftovers and shelf-stable items [95]. However,
numerous analyses in the literature clearly indicate that the
condition for the effectiveness and efficiency of food waste
management processes is a comprehensive approach that
takes into account various dimensions that characterise
consumers and the rules that prevail in their households
[96].

It should be emphasised that it is very important to
continuously improve public awareness of the issues dis-
cussed. There are different ways of spreading knowledge
[6], increasing understanding and convincing consumers to
develop and persist the positive habits also when an emer-
gency situation like COVID-19 finishes.

There is a set of elementary steps that consumers can
follow to improve their food habits like preparing shopping
lists based on current needs, planning the meals in advance,
implementing a system of food storage in the fridge to avoid
food expiration dates or introducing a system of food con-
tainers and on leftovers. Those are the most common but
not the only ways to cope with food waste in value chains,
including households [6, 97].

Technology and the availability of the different applica-
tions and smart solutions integrated with household devices
can make food waste elimination easier. The applications
seem to be especially useful for younger generations but
not limited to them. Users who prefer virtual shopping lists,
cookbooks or checklists to monitor the amount of food avail-
able or needed to be bought can find propositions from dif-
ferent app providers [98].

If the occasion arises, | consume food that has passed its
use-by date

79.56
68.22

Muchmorethan  More than bef Mhch lnsscthan

before

Technological opportunities could play an essential role
in food waste reduction, but time is still required to popu-
larise them on a large scale. Liegeard and Manning [98]
introduced other smart and intelligent solutions like inter-
active, intelligent, active packaging that extended product
quality or monitored their freshness. This solution is part
of the Internet of things. Another proposition of technology
use is intelligent fridges with sensors and programmes aim-
ing at efficient food management [98]. An interesting and
increasingly popular solution are e-platforms, which allow
users to purchase unsold food at a reduced price at the end
of the day [99].

One of the solutions to prevent food waste is food sharing
[100]. The idea of food sharing, even though it is beneficial,
should not be indicated as the primary option for dealing
with food waste. Food sharing can work when consumers
do not know what to do with surplus food, especially food
that cannot be frozen. However, considering that it seems
more important to limit losses before shopping to avoid
overconsumption, some ideas to prevent excessive food buy-
ing seem more crucial. The education of consumers should
be treated as a priority. Consumers are expected to be more
aware of the personal impact that they have on food waste
and the consequences of irresponsible behaviours. In the era
of social media and easy access to the different sources of
information the social campaign, advertisements and gov-
ernmental initiatives are very welcomed [100, 101].

Equally important is the education of young consumers,
especially those still in education who run their households
like students. Education makes people aware of the conse-
quences related to food waste [102].

It is worth mentioning that consumers are not the only
factor in food waste generation. There are possibilities to
monitor and control the amount of required food to prevent
a surplus in the whole supply chain, both online and offline
selling [103]. Moreover, retailers and marketers can play
an essential role in unnecessary food buying by designing
the proper packaging size, avoiding promotional actions
that enhance the willingness to buy more like free and extra
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products or implementing the responsible pricing policies
[104].

Going beyond the individual level in activities aimed
at reducing food waste, it is also worth analysing activi-
ties in the local community which may support the desired
everyday routines. Creating frameworks and policies for
developing sustainable food management behaviours such
as compost storage sites, educating, integrating and initi-
ating actions that allow the local community to tackle the
problems seem equally valuable [105].

The challenge of food waste can be solved by different
methods, tools and approaches that should be introduced
to consumers and to make them a part of their new food
management habits.

Conclusion

Food habits during the COVID-19 period did not change
substantially. However, in the UK respondents bought more
online (51.2%) compared against Poland, where there was
no noticeable increase in online shopping (84.07%). Peo-
ple behaved like they did before the pandemic with deeply
ingrained habits. For example, in Poland, only 8.24% of the
respondents admitted that they could throw out more food
than the others and only 5.4% of the surveyed in the UK
recognised waste more food than the average. It can be said
that the challenges with food waste in households remained
though some signals of more conscious behaviours amongst
some respondents were observed.

Some limitations of the study may be highlighted. Due
to the limited sample size, the results were not statistically
significant but indicated some key areas for food waste gen-
eration in Poland and the UK. A few elements of the food
management including sourcing and consumption practices
are modified, but their scale is not significant for which the
large-scale study from Spain had similar conclusions [7].

Future research may be needed to evaluate if the symp-
toms of changes would persist in everyday habits for a longer
perspective. The analysis could benefit from a stronger
quantitative focus. The aforementioned examples present
valuable directions for future research aimed at identifying
which strategies are most effective for improving household
food management. Additionally, the role of environmental
awareness warrants further exploration, as it appears that
respondents did not explicitly consider environmental fac-
tors when reflecting on their food-related behaviours. Our
findings point to the need for further investigation into the
environmental impact of consumer food habits in the post-
COVID-19 context. Future research could also be broadened
to examine the pandemic’s broader implications for waste
management systems, drawing on illustrative examples from
related fields [106, 107].

@ Springer

Acknowledgements The work underlying this perspective has been
partially funded by the European Commission’s research programme:
H2020-MSCA-RISE-2018 scheme, Grant Agreement 823967 (Pro-
CEedsS project).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. FAO (2011) Global food losses and food waste—Extent, causes
and prevention. http://www.fao.org/3/mb060e/mb060e00.htm.
Accessed 26 July 2021.

2. Reisch L, Eberle U, Lorek S (2013) Sustainable food consump-
tion: an overview of contemporary issues and policies. Sustain
Sci Pract Policy 9(2):7-25. https://doi.org/10.1080/15487733.
2013.11908111

3. Belhadi A, Kamble S, Chiapetta C, Gunasekaran A, Oly N,
Venkatesh M (2021) Manufacturing and service supply chain
resilience to the COVID-19 outbreak: lessons learned from the
automobile and airline industries. Technol Forecast Soc Chang
163:120447. https://doi.org/10.1016/j.techfore.2020.120447

4. Giiney OL, Sangiin L (2021) How COVID-19 affects individuals’
food consumption behaviour: a consumer survey on attitudes and
habits in Turkey. British Food J 123(7):2307-2320

5. Filho W, Voronova V, Kloga M, Paco A, Minhas A, Lange A,
Dias C, Sivapalan S (2021) COVID-19 and waste production
in households: a trend analysis. Sci Total Environ 777:145997.
https://doi.org/10.1016/j.scitotenv.2021.145997

6. Principato LL, Secondi C, Cicatiello MG (2020) Caring more
about food: The unexpected positive effect of the COVID-19
lockdown on household food management and waste. Soc Econ
Plan Sci. https://doi.org/10.1016/j.seps.2020.100953

7. Vidal-Mones B, Barco H, Diaz-Ruiz R, Fernandez-Zamudio
M-A (2021) Citizens’ food habit behavior and food waste con-
sequences during the first COVID-19 lockdown in Spain. Sus-
tainability 13(3381):3381. https://doi.org/10.3390/su13063381

8. Babbitt C, Babbitt G, Ochman J (2021) Behavioral impacts on
residential food provisioning, use, and waste during the COVID-
19 pandemic. Sustain Product Consum 28:315-325. https://doi.
org/10.1016/j.spc.2021.04.012

9. Vargas-Lopez AC, Cicatiello L, Principato Secondi L (2021)
Consumer expenditure, elasticity and value of food waste: a
quadratic almost ideal demand system for evaluating changes in
Mexico during COVID-19. Socioecon Plann Sci. https://doi.org/
10.1016/j.seps.2021.101065

10. Jribi S, Ben H, Doggui D, Debbabi H (2020) COVID-19 virus
outbreak lockdown: what impacts on household food wastage?
Environ Dev Sustain 22(5):3939-3955. https://doi.org/10.1007/
$10668-020-00740-y

11. Qian K, Javadi F, Hiramatsu M (2020) Influence of the COVID-
19 pandemic on household food waste behaviour in Japan.


http://creativecommons.org/licenses/by/4.0/
http://www.fao.org/3/mb060e/mb060e00.htm
https://doi.org/10.1080/15487733.2013.11908111
https://doi.org/10.1080/15487733.2013.11908111
https://doi.org/10.1016/j.techfore.2020.120447
https://doi.org/10.1016/j.scitotenv.2021.145997
https://doi.org/10.1016/j.seps.2020.100953
https://doi.org/10.3390/su13063381
https://doi.org/10.1016/j.spc.2021.04.012
https://doi.org/10.1016/j.spc.2021.04.012
https://doi.org/10.1016/j.seps.2021.101065
https://doi.org/10.1016/j.seps.2021.101065
https://doi.org/10.1007/s10668-020-00740-y
https://doi.org/10.1007/s10668-020-00740-y

Journal of Material Cycles and Waste Management (2025) 27:3984-4000

3997

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Sustainability (Switzerland) 12(23):1-14. https://doi.org/10.
3390/5u12239942

OECD (2021) The long-term environmental implications of
COVID-19. https://read.oecd-ilibrary.org/view/?ref=1095_
1095163-jpelnkdei2&title=The-long-term-environmental-impli
cations-of-COVID-19&_ga=2.82618966.1988340634.16322
95440-1833682045.1632295437. Accessed 28 May 2022.
Farr-Wharton G, Foth M, Hee-Jeong Choi J (2014) Identify-
ing factors that promote consumer behaviours causing expired
domestic food waste. J Consum Behav 13(6):393—-402. https://
doi.org/10.1002/cb.1488

Abhijit B, Das R, KantiDe P (2021) Impact of COVID-19 in food
supply chain: disruptions and recovery strategy. Curr Res Behav
Sci 2(11):100017. https://doi.org/10.1016/j.crbeha.2021.100017
Dietrich S, Giuffrida V, Martorano B, Schmerzeck G (2021)
COVID-19 policy responses, mobility, and food prices. Am J
Agric Econ 12:569-588. https://doi.org/10.1111/ajae.12278
Aday S, Aday MS (2020) Impact of COVID-19 on the food sup-
ply chain. Food Quality Safety 4(4):167—-180. https://doi.org/10.
1093/fgsafe/fyaa024

Committee on World Food Security (2020) Impact of COVID-
19 on Food Security and Nutrition (FSN). High-Level Panel of
Experts on Food Security and nutrition (HLPE) 3: 1-8. https://
www.etsiaab.upm.es/sfs/ETSIA AB/Gabinete%20de %20Com
unicacion/Ficheros/HLPE.-Impact-of-COVID-19-on-FSN-2020-
03-24.pdf. Accessed 28 May 2022.

Bilska B, Wrzosek M, Krajewski K, Kotozyn-Krajewska D
(2015) Sustainable development of food sector and limitations
of food losses and its waste. J Agribus Rural Development
36(2):171-179. https://doi.org/10.17306/jard.2015.18
Directive 2008/98/EC of the European Parliament and of the
Council of 19 November 2008 on waste and repealing certain
Directives (2018) https://eur-lex.europa.eu/legal-content/en/
TXT/?uri=CELEX%3A02008L0098-20180705 Accessed 09
February 2024

A new circular economy action plan for a cleaner and more
competitive Europe (2020) https://eur-lex.europa.eu/legal-conte
nt/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN.
Accessed 09 February 2024.

Farm-to-fork Strategy (2020). https://food.ec.europa.eu/sys-
tem/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf.
Accessed 09 February 2024.

EU platform on food loss and waste, https://food.ec.europa.eu/
safety/food-waste/eu-actions-against-food-waste/eu-platform-
food-losses-and-food-waste_en. Accessed 09 February 2024.
Food loss and wastage: assessing progress in implementing the
Council Conclusions adopted on June 28 (2016) Information
from the Presidency and the Commission: https://data.consilium.
europa.eu/doc/document/ST-11665-2020-INIT/en/pdf Accessed
09 February 2024.

Reducing food loss and waste: https://www.consilium.europa.eu/
en/policies/food-losses-waste/#How-the-EU-tackles-food-loss-
and-waste Accessed 09 February 2024.

Skotnicka M, Karwowska K, Smiechowska M (2018) The prob-
lem of food waste in different types of households on the exam-
ple of the residents of Poland and Polish people residing in the
United Kingdom. Cent Eur J Soc Sci Hum 2018:282-294. https://
doi.org/10.22630/PRS.2018.18.3.86

ArcGIS (2025) Poland average household size. https://www.arc-
gis.com/home/item.html?id=2b36{95bbc434deda26a086bf8dc78
ef#:~:text=Description-, This%20layer%20shows %20the %20ave
rage%20household%20size %20in%20Poland %20in,household %
20population%20by%20total %20households. Accessed 19 April
2025.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Statistics Poland (2022) The situation of households in 2021 on
the basis of results of the Household Budget Survey. https://stat.
gov.pl/en/topics/living-conditions/living-conditions/the-situa
tion-of-households-in-2021-on-the-basis-of-results-of-the-house
hold-budget-survey, 12,21.html. Accessed 19 April 2025.
Statistics Poland (2023) Families in Poland in the light of the
2021 Census results. https://stat.gov.pl/en/national-census/
national-population-and-housing-census-2021/final-results-
of-the-national-population-and-housing-census-2021/famil
ies-in-poland-in-the-light-of-the-2021-census-results,4,1.html.
Accessed 19 April 2025.

Office for National Statistics (2024) Families and households
in the UK: 2023. https://www.ons.gov.uk/peoplepopulationandc
ommunity/birthsdeathsandmarriages/families/bulletins/famil
iesandhouseholds/2023. Accessed 19 April 2025.
Wojciechowska P (2017) Influence of personality on purchase
behaviour: a cross-cultural study comparing Poland and the
United Kingdom. J Market Consumer Behav Emerg Markets
6(2):54-76

Wojciechowska-Solis J, Kowalska A, Bieniek M, Ratajczyk
M, Manning L (2022) Comparison of purchasing behaviour of
Polish and British consumers in the organic food market dur-
ing the COVID-19 pandemic. Int J Environ Res Public Health
19(3):1137

Skotnicka M, Karwowska K, Smiechowska M (2018) The prob-
lem of food waste in different types of households on the exam-
ple of the residents of Poland and Polish people residing in the
United Kingdom-Pilot Study. Zeszyty Naukowe Szkoty Gtéwnej
Gospodarstwa Wiejskiego w Warszawie. Problemy Rolnictwa
Swiatowego. 18(3).

The Future Consumer Index (2022) https://www.ey.com/en_pl/
news/2022/07/future-consumer-index-inflation-poland-europe.
Accessed 5 March 2024.

Srategia racjonalizacji strat i ograniczania marnotrawstwa (2021)
https://bankizywnosci.pl/wp-content/uploads/2022/04/STRAT
EGIA-PROM.pdf Accessed 09 February 2024.

Crown (2018) A green future: our 25 year plan to improve the
environment. HM Government. https://assets.publishing.servi
ce.gov.uk/media/5ab3a67840f0b65bb584297e/25-year-envir
onment-plan.pdf. Accessed 28 February 2024.

Crown (2022) 25 year environment plan annual progress report.
Department for environment food & rural affairs. https://assets.
publishing.service.gov.uk/media/62d7d236e90e071e81480858/
25yep-annual-progress-report-2022.pdf. Accessed 28 February
2024.

Gov.uk (2011) Guidance on applying the waste hierarchy. https://
www.gov.uk/government/publications/guidance-on-applying-
the-waste-hierarchy. Accessed 16 June 2025.

DEFRA (2018) Our waste, our resources: a strategy for England.
https://assets.publishing.service.gov.uk/government/uploads/sys-
tem/uploads/attachment_data/file/7659 14/resources-waste-strat
egy-dec-2018.pdf. Accessed 28 February 2024.

Quested TE, Marsh E, Stunell D, Parry AD (2013) Spaghetti
soup: the complex world of food waste behaviours. Resour Con-
serv Recycl 79:43-51. https://doi.org/10.1016/j.resconrec.2013.
04.011

Spang ES, Moreno LC, Pace SA, Achmon Y, Donis-Gonzalez I,
Gosliner WA, Tomich TP (2019) Food loss and waste: measure-
ment, drivers, and solutions. Annu Rev Environ Resour 44:117—-
156. https://doi.org/10.1146/annurev-environ-101718-033228
WRAP (2020) UK progress against COURTAULD 2025 targets
and UN sustainable development goal 12.3. https://wrap.org.uk/
sites/default/files/2020-09/UK-progress-against-Courtauld-2025-
targets-and-UN-SDG-123.pdf. Accessed 29 February 2024.

@ Springer


https://doi.org/10.3390/su12239942
https://doi.org/10.3390/su12239942
https://read.oecd-ilibrary.org/view/?ref=1095_1095163-jpelnkdei2&title=The-long-term-environmental-implications-of-COVID-19&_ga=2.82618966.1988340634.1632295440-1833682045.1632295437
https://read.oecd-ilibrary.org/view/?ref=1095_1095163-jpelnkdei2&title=The-long-term-environmental-implications-of-COVID-19&_ga=2.82618966.1988340634.1632295440-1833682045.1632295437
https://read.oecd-ilibrary.org/view/?ref=1095_1095163-jpelnkdei2&title=The-long-term-environmental-implications-of-COVID-19&_ga=2.82618966.1988340634.1632295440-1833682045.1632295437
https://read.oecd-ilibrary.org/view/?ref=1095_1095163-jpelnkdei2&title=The-long-term-environmental-implications-of-COVID-19&_ga=2.82618966.1988340634.1632295440-1833682045.1632295437
https://doi.org/10.1002/cb.1488
https://doi.org/10.1002/cb.1488
https://doi.org/10.1016/j.crbeha.2021.100017
https://doi.org/10.1111/ajae.12278
https://doi.org/10.1093/fqsafe/fyaa024
https://doi.org/10.1093/fqsafe/fyaa024
https://www.etsiaab.upm.es/sfs/ETSIAAB/Gabinete%20de%20Comunicacion/Ficheros/HLPE.-Impact-of-COVID-19-on-FSN-2020-03-24.pdf
https://www.etsiaab.upm.es/sfs/ETSIAAB/Gabinete%20de%20Comunicacion/Ficheros/HLPE.-Impact-of-COVID-19-on-FSN-2020-03-24.pdf
https://www.etsiaab.upm.es/sfs/ETSIAAB/Gabinete%20de%20Comunicacion/Ficheros/HLPE.-Impact-of-COVID-19-on-FSN-2020-03-24.pdf
https://www.etsiaab.upm.es/sfs/ETSIAAB/Gabinete%20de%20Comunicacion/Ficheros/HLPE.-Impact-of-COVID-19-on-FSN-2020-03-24.pdf
https://doi.org/10.17306/jard.2015.18
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/safety/food-waste/eu-actions-against-food-waste/eu-platform-food-losses-and-food-waste_en
https://food.ec.europa.eu/safety/food-waste/eu-actions-against-food-waste/eu-platform-food-losses-and-food-waste_en
https://food.ec.europa.eu/safety/food-waste/eu-actions-against-food-waste/eu-platform-food-losses-and-food-waste_en
https://data.consilium.europa.eu/doc/document/ST-11665-2020-INIT/en/pdf
https://data.consilium.europa.eu/doc/document/ST-11665-2020-INIT/en/pdf
https://www.consilium.europa.eu/en/policies/food-losses-waste/#How-the-EU-tackles-food-loss-and-waste
https://www.consilium.europa.eu/en/policies/food-losses-waste/#How-the-EU-tackles-food-loss-and-waste
https://www.consilium.europa.eu/en/policies/food-losses-waste/#How-the-EU-tackles-food-loss-and-waste
https://doi.org/10.22630/PRS.2018.18.3.86
https://doi.org/10.22630/PRS.2018.18.3.86
https://www.arcgis.com/home/item.html?id=2b36f95bbc434deda26a086bf8dc78ef#:~:text=Description-,This%20layer%20shows%20the%20average%20household%20size%20in%20Poland%20in,household%20population%20by%20total%20households
https://www.arcgis.com/home/item.html?id=2b36f95bbc434deda26a086bf8dc78ef#:~:text=Description-,This%20layer%20shows%20the%20average%20household%20size%20in%20Poland%20in,household%20population%20by%20total%20households
https://www.arcgis.com/home/item.html?id=2b36f95bbc434deda26a086bf8dc78ef#:~:text=Description-,This%20layer%20shows%20the%20average%20household%20size%20in%20Poland%20in,household%20population%20by%20total%20households
https://www.arcgis.com/home/item.html?id=2b36f95bbc434deda26a086bf8dc78ef#:~:text=Description-,This%20layer%20shows%20the%20average%20household%20size%20in%20Poland%20in,household%20population%20by%20total%20households
https://www.arcgis.com/home/item.html?id=2b36f95bbc434deda26a086bf8dc78ef#:~:text=Description-,This%20layer%20shows%20the%20average%20household%20size%20in%20Poland%20in,household%20population%20by%20total%20households
https://stat.gov.pl/en/topics/living-conditions/living-conditions/the-situation-of-households-in-2021-on-the-basis-of-results-of-the-household-budget-survey,12,21.html
https://stat.gov.pl/en/topics/living-conditions/living-conditions/the-situation-of-households-in-2021-on-the-basis-of-results-of-the-household-budget-survey,12,21.html
https://stat.gov.pl/en/topics/living-conditions/living-conditions/the-situation-of-households-in-2021-on-the-basis-of-results-of-the-household-budget-survey,12,21.html
https://stat.gov.pl/en/topics/living-conditions/living-conditions/the-situation-of-households-in-2021-on-the-basis-of-results-of-the-household-budget-survey,12,21.html
https://stat.gov.pl/en/national-census/national-population-and-housing-census-2021/final-results-of-the-national-population-and-housing-census-2021/families-in-poland-in-the-light-of-the-2021-census-results,4,1.html
https://stat.gov.pl/en/national-census/national-population-and-housing-census-2021/final-results-of-the-national-population-and-housing-census-2021/families-in-poland-in-the-light-of-the-2021-census-results,4,1.html
https://stat.gov.pl/en/national-census/national-population-and-housing-census-2021/final-results-of-the-national-population-and-housing-census-2021/families-in-poland-in-the-light-of-the-2021-census-results,4,1.html
https://stat.gov.pl/en/national-census/national-population-and-housing-census-2021/final-results-of-the-national-population-and-housing-census-2021/families-in-poland-in-the-light-of-the-2021-census-results,4,1.html
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bulletins/familiesandhouseholds/2023
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bulletins/familiesandhouseholds/2023
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/bulletins/familiesandhouseholds/2023
https://www.ey.com/en_pl/news/2022/07/future-consumer-index-inflation-poland-europe
https://www.ey.com/en_pl/news/2022/07/future-consumer-index-inflation-poland-europe
https://bankizywnosci.pl/wp-content/uploads/2022/04/STRATEGIA-PROM.pdf
https://bankizywnosci.pl/wp-content/uploads/2022/04/STRATEGIA-PROM.pdf
https://assets.publishing.service.gov.uk/media/5ab3a67840f0b65bb584297e/25-year-environment-plan.pdf
https://assets.publishing.service.gov.uk/media/5ab3a67840f0b65bb584297e/25-year-environment-plan.pdf
https://assets.publishing.service.gov.uk/media/5ab3a67840f0b65bb584297e/25-year-environment-plan.pdf
https://assets.publishing.service.gov.uk/media/62d7d236e90e071e81480858/25yep-annual-progress-report-2022.pdf
https://assets.publishing.service.gov.uk/media/62d7d236e90e071e81480858/25yep-annual-progress-report-2022.pdf
https://assets.publishing.service.gov.uk/media/62d7d236e90e071e81480858/25yep-annual-progress-report-2022.pdf
https://www.gov.uk/government/publications/guidance-on-applying-the-waste-hierarchy
https://www.gov.uk/government/publications/guidance-on-applying-the-waste-hierarchy
https://www.gov.uk/government/publications/guidance-on-applying-the-waste-hierarchy
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765914/resources-waste-strategy-dec-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765914/resources-waste-strategy-dec-2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/765914/resources-waste-strategy-dec-2018.pdf
https://doi.org/10.1016/j.resconrec.2013.04.011
https://doi.org/10.1016/j.resconrec.2013.04.011
https://doi.org/10.1146/annurev-environ-101718-033228
https://wrap.org.uk/sites/default/files/2020-09/UK-progress-against-Courtauld-2025-targets-and-UN-SDG-123.pdf
https://wrap.org.uk/sites/default/files/2020-09/UK-progress-against-Courtauld-2025-targets-and-UN-SDG-123.pdf
https://wrap.org.uk/sites/default/files/2020-09/UK-progress-against-Courtauld-2025-targets-and-UN-SDG-123.pdf

3998

Journal of Material Cycles and Waste Management (2025) 27:3984-4000

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Sia JK-M, Ho JM, Hii ISH (2024) Green meets food delivery
services: consumers’ intention to reuse food delivery containers
in the post-pandemic era. J Hospital Tour Insight. https://doi.org/
10.1108/JHTI-10-2022-0483

Varese E, Cesarani MC, Kabaja B, Sottysik M, Wojnarowska M
(2023) Online food delivery habits and its environmental impact
during the COVID-19 pandemic: an Italian and Polish study.
British Food J. https://doi.org/10.1108/BFJ-12-2022-1120
Hossain MD, Ferdous N, Ferdous E (2024) Crisis-driven dis-
ruptions in global waste management: Impacts, challenges as a
response to COVID-19 and policy responses amid COVID-19,
Russia-Ukraine war, climate change, and colossal food waste. J
Environ Chall 14:100807. https://doi.org/10.1016/j.envc.2023.
100807

Erol I, Mutus B, Ayaz ND, Stowell JD, Siriken B (2023) Food
safety awareness, changes in food purchasing behaviour and atti-
tudes towards food waste during COVID-19 in Tiirkiye. J Foods
12(24):4396. https://doi.org/10.3390/foods 12244396

Vesela L, Kralikova A, Kubickova L (2023) From the shopping
basket to the landfill: drivers of consumer food waste behaviour.
Waste Manag 169:157-166. https://doi.org/10.1016/j.wasman.
2023.07.002

Abughoush M, Olaimat AN, Al-Holy MA, Al-Dabbas M, Alavi
S, Maghaydah S, Choudhury I, Nour M, Abu-Ghoush L (2023)
Evaluation of food quality and safety parameters and food safety
knowledge and practices of food handlers at fast foods restaurants
at universities in Jordan during COVID-19. Heliyon. https://doi.
org/10.1016/j.heliyon.2023.e18936

Ariffin ZZ, Anuar SN, Mangadi NF, Yaakop AY, Sakawi Z, Jusoh
S, Ibrahim MA (2023) Household food waste behavior in Klang
valley, Malaysia, and its potential in the circular economy. Sus-
tainability 15(12):9431. https://doi.org/10.3390/sul5129431
Nicolosi A, Lagana VR, Di Gregorio D (2023) Habits health
and environment in the purchase of bakery products: consump-
tion preferences and sustainable inclinations before and during
COVID-19. Foods 12(8):1661. https://doi.org/10.3390/foods
12081661

Vasko Z, Berjan S, El Bilali H, Allahyari MS, Despotovic A,
Vukojevi¢ D, Radosavac A (2023) Household food wastage in
Montenegro: exploring consumer food behaviour and attitude
under COVID-19 pandemic circumstances. British Food J.
https://doi.org/10.1108/BFJ-01-2022-0019

Sobaih AEE (2023) Excessive food buying in Saudi Arabia amid
COVID-19: examining the effects of perceived severity, religi-
osity, consumption culture and attitude toward behavior. Int J
Environ Res Public Health 20(4):3126. https://doi.org/10.3390/
ijerph20043126

Vasko 2, Ostoji¢ A, Ben Hassen T, Berjan S, El Bilali H, Durdié
I, Marzban S (2023) Food waste perceptions and reported behav-
iours during the first wave of the COVID-19 pandemic: evidence
from Bosnia and Herzegovina. Waste Manage Res 41(2):312—
327. https://doi.org/10.1177/0734242X221122495

Kim W, Che C, Jeong C (2023) Restaurant customers’ food
leftover reduction intention derived from nature connection and
biospheric values: a comparison between men and women. Front
Psychol 11(13):976102. https://doi.org/10.3389/fpsyg.2022.
976102

Fozouni Ardekani Z, Sobhani SMJ, Barbosa MW, Amiri-Arde-
kani E, Dehghani S, Sasani N, De Steur H (2023) Determinants
of household food waste behavior during the COVID-19 pan-
demic in Iran: an integrated model. Environ Dev Sustain. https://
doi.org/10.1007/s10668-023-03724-w

Grassa R, Bocanet A, Adulla A, Ben Abdullah H, Ben Ayed
BN (2023) Does COVID-19 reduce food waste in the hospital-
ity sector in Dubai? Int J Tour Cities. https://doi.org/10.1108/
1ITC-07-2022-0183

@ Springer

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Turnsek M, Junge R, Mili¢i¢ V, Bavec M (2023) Consumers’
fear regarding food security in Slovenia during the first wave of
COVID-19 crisis. Acta Agric Slovenica 119:1. https://doi.org/
10.14720/aas.2023.119.1.1932

Food Waste Index Report. https://catalogue.unced.int/1679_
FoodWaste.pdf. Accessed 5 March 2024

Preventing Food Waste NIK Audit Report (2021). https://www.
nik.gov.pl/plik/id,25262,vp,28013.pdf) Accessed 5 March 2024
PROM. https://projektprom.pl/ Accessed 5 March 2024.
Gossling SD, Scott C, Hall M (2020) Pandemics, tourism, and
global change: a rapid assessment of COVID-19. J Sustain Tour
29(1):1-20. https://doi.org/10.1080/09669582.2020.1758708
Chen N, Zhou M, Dong X, QuJ, Gong F, Han Y, Qiu Y, Wang
J,Liu Y, Wei Y, XiaJ, Yu T, Zhang X, Zhang L (2020) Epide-
miological and clinical characteristics of 99 cases of 2019 novel
coronavirus pneumonia in Wuhan, China: a descriptive study.
The Lancet 395(10223):507-513. https://doi.org/10.1016/S0140-
6736(20)30211-7

PAHO (2020) Pan American Health Organization. https:/www.
paho.org/en/coronavirus-disease-covid-19. Accessed 13 July
2021.

Bonaccorsi G, Perri F, Cinelli M, Pammolli F (2020). Economic
and social consequences of human mobility restrictions under
COVID-19. In: Proceedings of the National Academy of Sci-
ences of the United States of America. 117(27): 15530-15535.
[Viewed 01 July 2021]. https://doi.org/10.1073/pnas.20076
58117.

Devereux S, Béné C, Hoddinott J (2020) Conceptualising COV-
ID-19’s impacts on household food security. Food Security
12(4):769-772. https://doi.org/10.1007/s12571-020-01085-0
Massimo F (2022) Fiat panis: identity representation and identity
change in food narratives. Consum Mark Cult 25(3):207-230.
https://doi.org/10.1080/10253866.2022.2029427

Parolin Z, Wimer C (2020) Forecasting estimates of Poverty dur-
ing Covid-19 Crisis. Poverty & Social policy brief. 4(6): 1-18.
https://www.manufacturedhomepronews.com/wp-content/uploa
ds/2020/05/InstituteForPolicyStudiesForecasting-Poverty-Estim
ates-COVID19-CPSP-2020ManufacturedHomeProNews. pdf
Accessed 13 July 2021.

Hu K, Chen F, Hsu M, Yao S, Hung M (2021) Identification of
the critical factors for global supply chain management under
the COVID-19 outbreak via a fusion intelligent decision support
system. Axioms 10(2):61. https://doi.org/10.3390/axioms 1002
0061

Kraus S, Clauss T, Breier M, Gast J, Zardini A, Tiberius V (2020)
The economics of COVID-19: initial empirical evidence on how
family firms in five European countries cope with the corona
crisis. Int J Entrep Behav Res 26(5):1067-1092. https://doi.org/
10.1108/IJEBR-04-2020-0214

Roe B, Bender K, Qi D (2021) The impact of COVID-19 on
consumer food waste. Appl Econ Perspect Policy 43(1):401-411.
https://doi.org/10.1002/aepp.13079

United Nations Environment Programme (2021) Food Waste
Index Report. Nairobi: United Nations. https://www.unep.org/
resources/report/unep-food-waste-index-report-2021. Accessed
26 July 2021

Report UK progress against COURTAULD 2025 targets and UN
Sustainable Development Goal 12.3. (2020) WRAP. https://wrap.
org.uk/resources/report/uk-progress-against-courtauld-2025-
targets-and-un-sustainable-development-goal-123. Accessed 26
July 2021.

Przezborska-Skobiej L, Wiza PL (2021) Food waste in house-
holds in Poland—attitudes of young and older consumers towards
the phenomenon of food waste as demonstrated by students and
lecturers of PULS. Sustainability 13:3601. https://doi.org/10.
3390/sul13073601


https://doi.org/10.1108/JHTI-10-2022-0483
https://doi.org/10.1108/JHTI-10-2022-0483
https://doi.org/10.1108/BFJ-12-2022-1120
https://doi.org/10.1016/j.envc.2023.100807
https://doi.org/10.1016/j.envc.2023.100807
https://doi.org/10.3390/foods12244396
https://doi.org/10.1016/j.wasman.2023.07.002
https://doi.org/10.1016/j.wasman.2023.07.002
https://doi.org/10.1016/j.heliyon.2023.e18936
https://doi.org/10.1016/j.heliyon.2023.e18936
https://doi.org/10.3390/su15129431
https://doi.org/10.3390/foods12081661
https://doi.org/10.3390/foods12081661
https://doi.org/10.1108/BFJ-01-2022-0019
https://doi.org/10.3390/ijerph20043126
https://doi.org/10.3390/ijerph20043126
https://doi.org/10.1177/0734242X221122495
https://doi.org/10.3389/fpsyg.2022.976102
https://doi.org/10.3389/fpsyg.2022.976102
https://doi.org/10.1007/s10668-023-03724-w
https://doi.org/10.1007/s10668-023-03724-w
https://doi.org/10.1108/IJTC-07-2022-0183
https://doi.org/10.1108/IJTC-07-2022-0183
https://doi.org/10.14720/aas.2023.119.1.1932
https://doi.org/10.14720/aas.2023.119.1.1932
https://catalogue.unccd.int/1679_FoodWaste.pdf
https://catalogue.unccd.int/1679_FoodWaste.pdf
https://www.nik.gov.pl/plik/id,25262,vp,28013.pdf
https://www.nik.gov.pl/plik/id,25262,vp,28013.pdf
https://projektprom.pl/
https://doi.org/10.1080/09669582.2020.1758708
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/S0140-6736(20)30211-7
https://www.paho.org/en/coronavirus-disease-covid-19
https://www.paho.org/en/coronavirus-disease-covid-19
https://doi.org/10.1073/pnas.2007658117
https://doi.org/10.1073/pnas.2007658117
https://doi.org/10.1007/s12571-020-01085-0
https://doi.org/10.1080/10253866.2022.2029427
https://www.manufacturedhomepronews.com/wp-content/uploads/2020/05/InstituteForPolicyStudiesForecasting-Poverty-Estimates-COVID19-CPSP-2020ManufacturedHomeProNews.pdf
https://www.manufacturedhomepronews.com/wp-content/uploads/2020/05/InstituteForPolicyStudiesForecasting-Poverty-Estimates-COVID19-CPSP-2020ManufacturedHomeProNews.pdf
https://www.manufacturedhomepronews.com/wp-content/uploads/2020/05/InstituteForPolicyStudiesForecasting-Poverty-Estimates-COVID19-CPSP-2020ManufacturedHomeProNews.pdf
https://doi.org/10.3390/axioms10020061
https://doi.org/10.3390/axioms10020061
https://doi.org/10.1108/IJEBR-04-2020-0214
https://doi.org/10.1108/IJEBR-04-2020-0214
https://doi.org/10.1002/aepp.13079
https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://wrap.org.uk/resources/report/uk-progress-against-courtauld-2025
https://wrap.org.uk/resources/report/uk-progress-against-courtauld-2025
https://doi.org/10.3390/su13073601
https://doi.org/10.3390/su13073601

Journal of Material Cycles and Waste Management (2025) 27:3984-4000

3999

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Brautigam K-R, Jorissen J, Preifer C (2014) The extent of food
waste generation across EU-27: different calculation methods
and the reliability of their results. Waste Manag Res 32:683-694.
https://doi.org/10.1177/0734242X14545374

World Economic Forum (2021) The world’s food waste prob-
lem is bigger than we thought—here’s what we can do about it.
https://www.weforum.org/agenda/2021/03/global-food-waste-
solutions/. Accessed 29 July 2021.

Cosgrove K, Vizcaino M, Wharton C (2021) COVID-19-related
changes in perceived household food waste in the United States: a
cross-sectional descriptive study. Int J Environ Res Public Health
18(3):1-11. https://doi.org/10.3390/ijerph 18031104

Schmitt V, Marvel M, Vasquez J, Ferasso M (2021) Consumption
behavior and residential food waste during the COVID-19 pan-
demic outbreak in Brazil. Sustainability (Switzerland) 13(7):1—
21. https://doi.org/10.3390/sul13073702

Chen YCY, Chen J (2022) The impact of the COVID-19 pan-
demic on food consumption behaviour: based on the perspective
of accounting data of Chinese food enterprises and economic
theory. Nutrients 14(6):1206. https://doi.org/10.3390/nu140
61206

Nistdsescu V, Mititelu M, Stanciu TI, Drdganescu D, Grigore
ND, Udeanu DI, Stanciu G, Neacsu SM, Dinu-Pirvu C, Oprea
E, Ghica M (2022) Food habits and lifestyle of Romanians in the
context of the COVID-19 pandemic. Nutrients 14(3):504. https://
doi.org/10.3390/nu14030504

Farello G, D"Andrea M, Quarta A, Grossi A, Pompili D, Alto-
belli E, Stagi S, Balsano C (2022) Children and adolescents die-
tary habits and lifestyle changes during COVID-19 lockdown in
Italy. Nutrients 14(10):2135. https://doi.org/10.3390/nu14102135
Report Food waste and Covid-19 survey 3: Life in flux (2021)
WRAP. https://wrap.org.uk/resources/report/food-waste-and-
covid-19-survey- 3-life-flux. Accessed 28 July 2021.

Massari S, Principato L, Antonelli M, Pratesi C (2021) Learning
from and designing after pandemics. CEASE: a design thinking
approach to maintaining food consumer behaviour and achieving
zero waste. J Soc-Econ Plan Sci 82(Part A):101143. https://doi.
org/10.1016/j.seps.2021.101143

Laila A, Von Massow M, Bain M, Parizeau K, Haines J (2022)
Impact of COVID-19 on food waste behaviour of families: results
from household waste composition audits. Soc-Econ Plan Sci.
https://doi.org/10.1016/j.seps.2021.101188

Iranmanesh M, Ghobakhloo M, Nilashi M, Tseng M, Senali
M, Abbasi G (2022) Impacts of the COVID-19 pandemic on
household food waste behaviour: a systematic review. Appetite
176:106127. https://doi.org/10.1016/j.appet.2022.106127
Rafig R, McNally M, Uddin YS, Ahmed T (2022) Impact of
working from home on activity-travel behavior during the
COVID-19 pandemic: an aggregate structural analysis. Transport
Res Part A Policy Pract 159:35-54. https://doi.org/10.1016/j.tra.
2022.03.003

Skolmowska D, Gtabska D, Guzek D (2021) Differences in Ado-
lescents’ Food Habits Checklist (AFHC) scores before and dur-
ing pandemic in a population-based sample: Polish adolescents’
COVID-19 experience (PLACE-19) study. Nutrients 13(5):1663.
https://doi.org/10.3390/nul13051663

Ferreira Rodrigues J, Dos Santos C, Filho MT, Aparecida de
Oliveira LE, Brandemburg Siman I, Barcelos AF, daPaivaAn-
ciensRamos GL, AlmeidaEsmerino E, GomesdaCruz A, Arriel
RA (2021) Effect of the COVID-19 pandemic on food habits and
perceptions: a study with Brazilians. Trends Food Sci Technol
116:992-1001. https://doi.org/10.1016/j.tifs.2021.09.005
Bennett G, Young E, Butler I, Coe S (2021) The impact of lock-
down during the COVID-19 outbreak on dietary habits in various

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

population groups: a scoping review. Front Nutr 8:626432.
https://doi.org/10.3389/fnut.2021.626432

Janssen M, Chang BPI, Hristov H, Pravst I, Profeta A, Millard
J (2021) Changes in food consumption during the COVID-19
pandemic: analysis of consumer survey data from the first lock-
down period in Denmark, Germany, and Slovenia. Front Nutr
8:635859. https://doi.org/10.3389/fnut.2021.635859

AlTarrah D, AlShami E, AlHamad N, AlBesher F, Devarajan
S (2021) The impact of Coronavirus COVID-19 pandemic on
food purchasing, eating behavior, and perception of food safety
in Kuwait. Sustainability 13(16):8987. https://doi.org/10.3390/
sul3168987

Bolek S (2021) Food purchasing, preservation, and eating behav-
ior during COVID-19 pandemic: a consumer analysis. Italian J
Food Sci 33(3):14-24. https://doi.org/10.15586/ijfs.v33i3.2048
Junxiong L, Hallsworth AG, Coca-Stefaniak JA (2020), “The
changing grocery shopping behavior of Chinese consumers at the
outset of the COVID-19 outbreak”, Tijdschrift voor Economische
en Sociale Geografie.

Giiney OI, Sangiin L (2021) How COVID-19 affects individuals’
food consumption behaviour: a consumer survey on attitudes and
habits in Turkey. British Food Journal 123(7):2307-2320. https://
doi.org/10.1108/BFJ-10-2020-0949

Udimal TB, Peng Z, Luo M et al (2022) The impact of COVID-19
on consumers’ eating and purchasing habits of agricultural prod-
ucts in China: key determinants and policy implications. Bull
Natl Res Cent 46:7. https://doi.org/10.1186/s42269-021-00694-9
Xu Y, Jeong EH (2024) Persuasive strategies for encouraging
food waste reduction: a study of temporal focus, message fram-
ing, and the role of perceived trustworthiness in restaurant. J
Hospital Tour Manage 60:239-251. https://doi.org/10.1016/].
jhtm.2024.07.010

Babbitt CW, Babbitt GA, Oehman JM (2021) Behavioral impacts
on residential food provisioning, use, and waste during the
COVID-19 pandemic. Sustainable Product Consum. https://doi.
org/10.1016/j.spc.2021.04.012

Vittuari M, Herrero LG, Masotti M, Iori E, Caldeira C, Qian
Z, Bruns H, van Herpen E, Obersteiner G, Kaptan G, Liu G,
Egberg Mikkelsen B, Swannell R, Kasza G, Nohlen H, Sala S
(2023) How to reduce consumer food waste at household level:
a literature review on drivers and levers for behavioural change.
Sustain Product Consum 38:104—114. https://doi.org/10.1016/].
spc.2023.03.023

Moraes NV, Lermen FH, Echeveste MES (2021) A systematic
literature review on food waste/loss prevention and minimisa-
tion methods. J Environ Manage 286:112268. https://doi.org/10.
1016/j.jenvman.2021.112268

Liegeard J, Manning L (2020) Use of intelligent applica-
tions to reduce household food waste. Crit Rev Food Sci Nutr
60(6):1048-1061. https://doi.org/10.1080/10408398.2018.15565
80

Kuzniar W, Szopiriski W, Kuzniar P (2025) Consumer engage-
ment in food waste reduction in the food service—selected
aspects. Ann Polish Assoc Agric Agribus Econ XXVII(1):117—
132. https://doi.org/10.5604/01.3001.0054.9798

Morone P, Falcone PM, Imbert E, Morone A (2018) Does food
sharing lead to food waste reduction? An experimental analysis
to assess challenges and opportunities of a new consumption
model. J Clean Prod 185:749-760. https://doi.org/10.1016/j.jclep
10.2018.01.208

Gonzalez-Santana RA, Blesa J, Frigola A, Esteve MJ (2022)
Dimensions of household food waste focused on family and
consumers. Crit Rev Food Sci Nutr 62(9):2342-2354. https://
doi.org/10.1080/10408398.2020.1853033

@ Springer


https://doi.org/10.1177/0734242X14545374
https://www.weforum.org/agenda/2021/03/global-food-waste-solutions/
https://www.weforum.org/agenda/2021/03/global-food-waste-solutions/
https://doi.org/10.3390/ijerph18031104
https://doi.org/10.3390/su13073702
https://doi.org/10.3390/nu14061206
https://doi.org/10.3390/nu14061206
https://doi.org/10.3390/nu14030504
https://doi.org/10.3390/nu14030504
https://doi.org/10.3390/nu14102135
https://wrap.org.uk/resources/report/food-waste-and-covid-19-survey
https://wrap.org.uk/resources/report/food-waste-and-covid-19-survey
https://doi.org/10.1016/j.seps.2021.101143
https://doi.org/10.1016/j.seps.2021.101143
https://doi.org/10.1016/j.seps.2021.101188
https://doi.org/10.1016/j.appet.2022.106127
https://doi.org/10.1016/j.tra.2022.03.003
https://doi.org/10.1016/j.tra.2022.03.003
https://doi.org/10.3390/nu13051663
https://doi.org/10.1016/j.tifs.2021.09.005
https://doi.org/10.3389/fnut.2021.626432
https://doi.org/10.3389/fnut.2021.635859
https://doi.org/10.3390/su13168987
https://doi.org/10.3390/su13168987
https://doi.org/10.15586/ijfs.v33i3.2048
https://doi.org/10.1108/BFJ-10-2020-0949
https://doi.org/10.1108/BFJ-10-2020-0949
https://doi.org/10.1186/s42269-021-00694-9
https://doi.org/10.1016/j.jhtm.2024.07.010
https://doi.org/10.1016/j.jhtm.2024.07.010
https://doi.org/10.1016/j.spc.2021.04.012
https://doi.org/10.1016/j.spc.2021.04.012
https://doi.org/10.1016/j.spc.2023.03.023
https://doi.org/10.1016/j.spc.2023.03.023
https://doi.org/10.1016/j.jenvman.2021.112268
https://doi.org/10.1016/j.jenvman.2021.112268
https://doi.org/10.1080/10408398.2018.1556580
https://doi.org/10.1080/10408398.2018.1556580
https://doi.org/10.5604/01.3001.0054.9798
https://doi.org/10.1016/j.jclepro.2018.01.208
https://doi.org/10.1016/j.jclepro.2018.01.208
https://doi.org/10.1080/10408398.2020.1853033
https://doi.org/10.1080/10408398.2020.1853033

4000

Journal of Material Cycles and Waste Management (2025) 27:3984-4000

102.

103.

104.

105.

Schmidt K (2016) Explaining and promoting household food
waste-prevention by an environmental psychological based inter-
vention study. Resour Conserv Recycl 111:53—-66. https://doi.org/
10.1016/j.resconrec.2016.04.006

Le Borgne G, Sirieix L, Valette-Florence P, Costa S (2021)
Adopting waste-prevention routines: the role of consumer con-
cern for food waste. Appetite 163:105188. https://doi.org/10.
1016/j.appet.2021.105188

Rodrigues VS, Demir E, Wang X, Sarkis J (2021) Measurement,
mitigation and prevention of food waste in supply chains: an
online shopping perspective. Ind Mark Manage 93:545-562.
https://doi.org/10.1016/j.indmarman.2020.09.020
Aschemann-Witzel J, de Hooge I, Normann A (2016) Consumer-
related food waste: role of food marketing and retailers and
potential for action. J Int Food Agribus Market 28(3):271-285.
https://doi.org/10.1080/08974438.2015.1110549

@ Springer

106.

107.

Addisalem B, Kinnear S, Rolfe J (2018) Integrating community
perspectives into domestic food waste prevention and diversion
policies. Resour Conserv Recycl 134:174-183. https://doi.org/
10.1016/j.resconrec.2018.03.019

WRAP (2023) Food surplus and waste in the UK key facts.
https://wrap.org.uk/sites/default/files/2024-01/WRAP-Food-
Surplus-and-Waste-in-the-UK-Key-Facts%20November-2023.
pdf. Accessed 09 March 2024.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.resconrec.2016.04.006
https://doi.org/10.1016/j.resconrec.2016.04.006
https://doi.org/10.1016/j.appet.2021.105188
https://doi.org/10.1016/j.appet.2021.105188
https://doi.org/10.1016/j.indmarman.2020.09.020
https://doi.org/10.1080/08974438.2015.1110549
https://doi.org/10.1016/j.resconrec.2018.03.019
https://doi.org/10.1016/j.resconrec.2018.03.019
https://wrap.org.uk/sites/default/files/2024-01/WRAP-Food-Surplus-and-Waste-in-the-UK-Key-Facts%20November-2023.pdf
https://wrap.org.uk/sites/default/files/2024-01/WRAP-Food-Surplus-and-Waste-in-the-UK-Key-Facts%20November-2023.pdf
https://wrap.org.uk/sites/default/files/2024-01/WRAP-Food-Surplus-and-Waste-in-the-UK-Key-Facts%20November-2023.pdf

	Did COVID-19 influence food waste habits? A comparison of Polish and British households
	Abstract
	Introduction
	Theoretical Background
	Materials and methods
	Results
	Poland
	The United Kingdom
	Comparison

	Discussion
	Conclusion
	Acknowledgements 
	References


