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Abstract: The era of the COVID-19 pandemic has resulted in a variety of individual lifestyle and
behavioural changes, and could, therefore, potentially involve a shift towards more sustainable
food systems. This research was conducted through an online survey of cross-sectional design.
We surveyed 8272 Canadians in August of 2020. Participants answered questions about socio-
demographic food waste amounts in kilograms, and food-waste-management behaviours. In this
exploratory study, we assessed the relationships between socio-demographic variables, and self-
reported food-waste behaviours through two-tailed significance testing. Results indicated that
Canadian households self-reported an insignificant decrease in food waste during the pandemic.
Respondents reported allowing food to expire, not utilizing leftovers, and not finishing meals.
Understanding food-waste behaviour changes is key to designing effective mitigation strategies to
reduce household food waste and to minimize the environmental consequences with which food
waste is associated.

Keywords: household food waste; COVID-19 pandemic; environmental impacts; Canadian house-
holds; sustainable food systems

1. Introduction

COVID-19, a respiratory illness caused by the SARS-CoV-2 virus, was identified in
China in December 2019, and declared a pandemic by the World Health Organization
(WHO) on 11 March 2020 [1,2]. As a result of the pandemic, lockdown measures have
been enforced across the globe to slow the spread of the virus. There are no previous
examples of global lockdowns on a scale similar to those evident during the onset of
the COVID-19 pandemic [3]. The global lockdowns have resulted in major changes to
daily lifestyles, forcing many of the world’s populations to stay at home [4–8]. Some
researchers believe that the experience of the COVID-19 pandemic will permanently change
individuals’ behaviours [9–11], including impacts on the individual, behavioural, and socio-
economic factors that influence food waste decisions [12–17]. These changes are not entirely
understood yet within the context of COVID-19, and should be considered for further
research because of the environmental implications of food waste.

The relationship between the COVID-19 pandemic and food waste is an important
avenue of study for several reasons. The COVID-19 pandemic is a crisis that has raised
unprecedented challenges for food waste in the global food supply system because of its
disruption to food supply chains [18]. The issue of food waste is discussed because of its
many environmental, social, and economic implications [15]. Food waste is also a critical
factor in the development of food policy [19,20]. Thus, food waste is especially relevant
within the context of the COVID-19 pandemic.

This study aims to address the growing environmental issue of food waste, by exam-
ining the impact of COVID-19 on household food waste, through a Canada-wide survey
that was distributed in August 2020. The environmental implications of food waste are
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shown in the results of this survey, which highlight the need for urgent action to harness
the COVID-19-induced changes in lifestyle and behaviour to reduce consumer food waste.

Food Waste and COVID-19

The COVID-19 pandemic has disrupted normal societal patterns in a variety of ways
in a very short period of time. Consequently, household food consumption has been
impacted by two overarching situations for most Canadians. A large number of service and
retail employees have experienced the stress of income loss due to lockdowns [21,22], while
a different, but equally large, group of generally ‘white collar’ employees were transitioned
to telecommuting [21,23,24]. Many parents have been forced to supervise their children’s
online schooling, while working themselves [25–27]. These large-scale shifts in behavioural
patterns have created new food consumption patterns. Early in the pandemic, when
uncertainty about the robustness of food supply chains led to panic-buying, consumers
began stockpiling non-perishable foods [28], indulging in calorie-dense snacks [29], and
returning to the kitchen, as renewed interest in recipes and home-cooking dominated social
media [30].

New habits surrounding food consumption have also led to new patterns of food
waste during the pandemic. Food waste as a concept is difficult to define. Much of
the focus has been on specific areas of production along the food supply chain over
medium and long runs [31–35]. Yet, the very abrupt nature of change precipitated by
the pandemic on food waste at the household level is not well understood. For the
purposes of this study, the term ‘food waste’ is used to refer to household food waste
that could have been avoided, if the food had been utilized in another way, instead of
ending its lifecycle in a landfill.

The COVID-19 pandemic abruptly altered daily household food purchasing and con-
sumption behaviours across the globe [12,36]. Many consumers built their food reserves to
ensure regular levels of consumption [12,37]. There was an increase in the number of items
that were purchased out of panic during this period [28,37]. These items exceeded standard
levels of consumption in households, which could lead to increased food waste [37–39].
There are arguments, however, that these perceptions of scarcity may mean households
could become more efficient in their use of food and planning of meals at home [40–42].
Despite uncertainties surrounding how these changes have impacted individuals, it is
apparent that the pandemic has altered consciousness, concerns, and behaviours related to
food waste [15,38].

Emergent research examined the impact of COVID-19 on changes in consumer be-
haviour in relation to food, including exploring food system sustainability [1,43], consumer
food stockpiling behaviour [28,37], fruit and vegetable markets in North America [40], and
over-ordering on online food apps [44]. Long-term changes in consumer food habits could
include a potential growth in online grocery delivery services [44–47], a revived interest in
local food supply chains [48–51], and persisting changes in people’s economic and social
lifestyles [2]. These lifestyle changes are seen as an increased or similar intake of meals
(snacking or main meals), a similar or decreased intake of fast foods and junk foods, and a
slight increase of eating out of boredom [52].

Yet, pandemic-driven food consumption patterns—stockpiling, cooking, and
snacking—have impacted the volume of food waste in the short-term. There is ev-
idence to suggest that consumers stopped prioritizing environmental impacts of waste
during the pandemic, citing stress, and highlighting health outcomes as more impor-
tant [53]. Yet, overall, consumers perceived that they wasted less food over the course
of the pandemic, likely due to reports of over-eating [54], purchasing less fresh or
perishable food [55], and potential scarcity of certain products [28].

The COVID-19 pandemic has illuminated weaknesses in the global food system by
making global food waste visible and urgent. The impacts of the COVID-19 crisis are both
a challenge and an opportunity to work towards solutions that could potentially serve
people better, but to do so requires a commitment at local, regional, and global levels [43].
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A food system transformation offers considerable potential benefits for both human and
planetary health by slowing the destruction of habitats, decreasing the risk of supply and
trade disruptions, and making fresh foods more accessible. The transition to a sustainable
plant-based diet has been shown to have the largest environmental impact, due to the dis-
placement of livestock as a primary protein source [56–58]. A food system transformation
would build on the strategies that we saw during COVID-19 when communities came
together to fill the gaps of food production, such as support for household and community
gardening [48,49], calls for citizens to frequent local restaurants [59], renewed interest in
cooking and sharing recipes [30], and supporting food charities [60]. A transformation of
the food system could also help reduce health and dietary conditions that make people
susceptible to disease, by providing access to more fresh produce.

Focusing on food waste prevention can yield cumulative impacts to mitigate climate
change and to improve the environmental sustainability of food production [18,61]. The
long-term resilience of the global food system is impacted by food waste, as food waste
aggravates ecosystem damage [18], and food production is a major contributor to green-
house gas emissions [62,63]. The environmental implications of household food waste
are critical to consider. Food waste contributes to global environmental issues, such as
extensive resource use and climate change, including the production of methane from
landfilled food waste during decomposition [64–66]. The environmental impacts, together
with increasing demand for food, high amounts of food wasted, and inefficient resource
use, highlight the immense need for a more sustainable food system [20]. Transitioning to a
more sustainable food system could serve to slow habitat destruction associated with food
production [67]. The environmental impacts associated with the food system highlight
the need to reduce the amount of food wasted. To do this, the various factors that impact
household food waste must be examined.

This exploratory study sought to uncover the changes in volumes of household food
waste and food management behaviour in Canadian households during the first half of the
pandemic. Specifically, this research postulates that the change in Canadian consumers’ be-
haviours influences their perceptions of the impact of COVID-19 on household food waste.
This has significant ramifications for greenhouse-gas emissions [68], waste management
policies [69], as well as both the physical and financial health and well-being of Canadian
households. In addition to perceptions of household food-waste volume, this study seeks
to understand the impact of COVID-19 on short- and medium-term food management
behaviours, such as freezing, preserving, and cooking in Canadian households. Public
health agencies took extraordinary measures over the spring of 2020 to reduce the spread
of COVID-19 among the Canadian population by enforcing lockdowns and isolation mea-
sures. These actions had many consequences for consumers, including impacting their
food preferences and behaviours. This resulted in negative outcomes for the health of
individuals [70], but also for the overall health of the environment. The importance of
understanding how Canadians perceive and mitigate waste behaviours during crises can
influence the direction of many policy arenas in the future.

2. Materials and Methods
2.1. Sample Management

This exploratory study was designed as a cross-sectional, national survey. The popu-
lation of interest included Canadians who had lived in Canada for 12 months and were
over 18 years of age. Due to the exploratory nature of the study, the sample was not
proportional. For this survey, a target of 10,000 respondents was sought. This number is
not linked to the COVID-19 pandemic; rather, the large target responses provide more ac-
curate data and eliminate any outliers that may be found in the data. The results consist of
8272 responses from participants in 10 provinces and one territory: Alberta (n = 769), British
Columbia (n = 943), Manitoba (n = 339), New Brunswick (n = 240), Newfoundland and
Labrador (n = 223), Northwest Territories (n = 8), Nova Scotia (n = 364), Ontario (n = 3846),
Prince Edward Island (n = 41), Quebec (n = 1249), and Saskatchewan (n = 248). Of these,
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6534 respondents indicated that they were female, while 1738 were male. In terms of
age categories, respondents were born between 1900–1946, Greatest Generation (n = 50);
1947–1964, Baby Boomers (n = 1299); 1965–1980, Generation X (n = 2837); 1981–1996,
Millennials (n = 3664); and 1997–2005, Generation Z (n = 422).

2.2. Data Collection

Data were collected using an online survey during August 2020. The survey results
carry a margin of error of +/− 3.1 percentage points, 19 times out of 20. Any discrepancies
in or between totals are due to rounding. Participants were invited to self-select for the
survey from a proprietary panel owned by Caddle, a third-party marketing research firm.
This panel consists of 100,000 Canadian volunteers who agreed to periodically answer
surveys, for a chance to be selected for promotional offers with a monetary value of CAD
$50 or less. Ethics approval was granted by Dalhousie University’s research ethics board, in
accordance with the Tri-council Policy Statement: Ethical Conduct for Research Involving
Humans. Participants granted consent before access to the survey instrument was made
available. They could revoke consent by closing their browser, and no partial responses
were recorded. Response times for the questionnaire were approximately 3–5 min.

The study was conducted between the first and second waves of COVID-19 in Canada.
At the time, it appeared that lockdowns and isolation measures had successfully reduced
the prevalence of the virus to negligible levels in most Canadian regions. According to
data from the Canadian federal government, across all regions, as of 21 August 2020,
the end of the data collection period of this study, there were 128,948 confirmed cases of
COVID-19 and 9126 deaths. At the time, it was not known whether the virus would make
a resurgence, nor whether a vaccine would successfully protect the Canadian population
from the serious effects of the disease.

2.3. Survey Instrument

The survey instrument consisted of five questions. First, respondents were asked
to give a perceived measure in kilograms (Less than 2 kg, 2 kg to 4 kg, 4.01 kg to 6 kg,
6.01 kg to 8 kg, more than 8 kg) of their weekly food waste before the COVID-19 pandemic,
and during the pandemic. As this was an exploratory study designed to gauge whether
respondents perceived a change in their food waste habits, efforts were taken to keep
answers uniform and simple. Answer categories were chosen so that respondents from
different socio-economic and regional backgrounds could be compared. In addition, it
could have been the case that some respondents were not very knowledgeable about food
waste; therefore, uniform answers would include them, despite their lack of knowledge
about the topic. Next, they were asked whether they perceived that they were wasting more
or less food, since the advent of the pandemic in March 2020 (We are wasting less food,
in amount and overall percentage; We are wasting less food in amount, but not in overall
percentage; We are wasting less food in percentage, but not overall amount; We are wasting
more food, in amount and overall percentage). Respondents were then asked to list some
of the reasons for their food waste (Some household members do not always finish their
meals; We like to eat the freshest food possible; Family members change their plans (and
they don’t turn up for dinner); We’re generally too busy to cook meals that we’ve planned;
We aren’t sure how to store food properly; We can’t store food properly; Food is left too
long in the fridge or freezer; We cook too much food; Food goes off before the ‘use by’ or
‘best before’ dates; We buy too much food; We don’t check the fridge, freezer, or cupboards
before going shopping; We tend not to plan meals in advance). Finally, respondents were
asked about their food waste management techniques during this timeframe (I am eating
leftovers more often; I am freezing, preserving, or canning surplus food more often; I am
planning meals for the week more often before you go shopping, and buy only the things
needed for those meals; I look in my refrigerator and cupboards first more often to avoid
buying food you already have; Wait to wash some produce until you want to eat them
to prevent mold; Prepare and cook perishable items more often, then freeze them for use
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throughout the month; You are using produce that is past its prime more often, and making
soups, casseroles, stir fries, sauces, baked goods, or smoothies with them; I have not change
anything since the start of the pandemic).

2.4. Limitations

There are several limitations with this study. First, the exploratory nature of the
research allowed for a very short survey, categories for answers were given, and no
open text was allowed. Second, the respondent demographics were not representative
of the Canadian public. Therefore, results are presented as descriptive correlations and
statistically using a two-tailed test of significance produced using Microsoft Excel. A two-
tailed test (p value) can only predict that there will be an effect, not the direction of the effect
(increasing or decreasing), necessitating the need for further research. All reported p values
are statistically significant at the 95% confidence level (α = 0.05). Finally, self-reported data
are often inaccurate, since respondents tend to overreport or underreport behaviours in
accordance with their aspirations. Regardless of limitations, the value of the research lies
in the importance of the topic, and acts as a starting point for more in-depth analysis.

3. Results
3.1. Canadians Report More Food Waste since Before the Start of the Pandemic

The self-reported results of this survey suggest that Canadians may have been wasting
less food since the start of the pandemic. According to the results represented in Figure 1a,b
respondents reported a decrease in the amount of food they were wasting. Though more
people were wasting less than 2 kg of food, this number does not represent a significant
change (p = 0.573). Almost half (46.9%) of the respondents believed that they were wasting
less food, both in amount and overall percentage, since the beginning of the pandemic, with
many reporting that they were wasting less food in amount, but not percentage (29.0%),
while others reported wasting more food in amount, but not percentage (15.5%), and a
few reported wasting more food in both amount and percentage (7.5%). This indicates
that some respondents believed that they were wasting less food overall, but may not
actually have been doing so, compared to pre-pandemic amounts. There was a significant
difference between those who felt that they were wasting less food (percentage and overall)
than those who were wasting more (percentage and overall) (p < 0.00001).
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Figure 1. (a,b). Comparison of perceived weekly food waste, pre./post COVID-19 pandemic (in kg). (a): “Before the
pandemic, how much food was your household wasting at home per week?”; (b): “Since the start of the pandemic, how
much food is your household wasting at home per week?”.
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3.2. Food Waste Generating Behaviours

Respondents reported various motivations for wasting food, but underlying each
appears to be the issue of poor planning behaviours as shown in Figure 2. For example,
poor planning was at the root of the most selected reason, “food is left in the fridge or
freezer for too long” (31.3%); that response was statistically higher (p = 0.016) than the next
most popular options, “not consuming food before the best before or use by dates” (15%)
(p = 0.005), and, “preferring the freshest possible food” (12.8%). Each of these could be
addressed by improved planning behaviour, such as planning for shopping and cooking.
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Figure 2. Food-waste-generating behaviours.

Interestingly, 17.2% of respondents reported not wasting any food at all. This is a
statistically significant number of respondents (p = 00001). It could be that this group had
always taken action to eliminate food waste and their behaviours had not been disrupted
by the COVID-19 pandemic.

3.3. Household Food Waste Management

The survey asked about food-waste-managing behaviours. For example, one ques-
tion asked respondents what they were doing differently now since the start of the pan-
demic (see Figure 3). The most frequent response was, “I am eating leftovers more of-
ten” (34.5%), followed by other common responses, such as, “I look in my refrigerator
and cupboards more often to avoid buying food I already have” (24.4%); “I am freez-
ing/preserving/canning surplus food more often” (22.5%); and “I am planning meals
for the week before shopping more often and only buying the required items” (21.1%).
This indicates that households have been making changes to try to reduce food waste
since the start of the pandemic. Results suggest that the percentage of people who had
implemented a change to mitigate food waste (34.5%) over those that had not (27.2%) is
not statistically significant (p = 0.352). Yet, among those that had implemented new waste
management techniques, none of these responses were statistically significant over the
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others, suggesting that no one food waste management technique has gained prominence
during the pandemic.
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4. Discussion

In the midst of the pandemic, there was a visible shock in consumer demand in
Canada and other countries that resulted in panic buying and hoarding behaviours by
consumers [28]. While panic buying and hoarding behaviours have reportedly ceased,
the pandemic continues to have impacts on the daily lives of individuals, with rolling
lockdowns still occurring in response to second and third waves. Social distancing mea-
sures remain in place, and many citizens continue to work from home across Canada.
The restrictions in Canada and across the globe have changed since this survey was com-
pleted; further research should seek to replicate or complete a similar survey, as consumer
behaviour may have changed since the time this survey was distributed (August 2020).

The results indicate that Canadians estimated that they were creating more food waste
per household than before the onset of the pandemic; however, it is not clear whether there
is a correlation to waste generation and the restrictions that have been implemented during
the various stages of the pandemic. Lockdowns across the country have forced restaurants
to severely restrict their food service capacity; at the same time [28], Canadians were forced
to prepare more food at home, increasing household food waste [30]. To what extent that
household food waste is offset by reduced commercial food waste is unknown. It could be
that responsibility for food waste was transitioned from one food constituent to another.
While this research found that self-reported food waste generated by Canadians at home
has increased since the beginning of the pandemic, more research is needed to evaluate why
this is the case. Future research could examine other key features of household behaviour
prior to and after the pandemic, and the amount of time spent meal planning, cooking at
home, and grocery shopping.

The main finding of this study, that household food waste has increased since before
the pandemic, differs from research examining the impact of household food waste in other
countries. Our results indicate that respondents estimated that their household generated
slightly less food waste. Research conducted in Italy [12], Tunisia [55], Japan [15], and
the United States [71] found that, during the early period of the pandemic, food waste
decreased, while research in Serbia [39] and the UK [72] show, in some demographics, that
food waste increased. There are several plausible explanations: food purchases were more
commonly non-perishable products, consumers’ risk aversion caused a greater amount of
attention to be given to food consumption habits, such as purchasing more non-perishable
products, and a general concern about the impact that the pandemic could potentially have
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on the waste management system. The underlying causes of the insignificant decrease
in food waste in Canada are not yet understood, but these results indicated that many
consumers discarded food because of poor planning behaviours. This is interesting, given
the significant amount of time consumers were allotted by lockdowns and isolation public
health measures. The impacts of child-rearing, work–life balance, stress, and apathy related
to food planning are potential avenues for future research in examining the underlying
causes of behaviour change, relating to the reported increase in food waste.

As this research has conflicting results in comparison to other research related to
COVID-19 and food waste, future research should seek to examine the amount of house-
hold food waste in Canada through other research approaches, such as direct measurement
of household food waste over time. Previous research has found that there is underreport-
ing in self-assessment approaches to quantifying food waste [73,74]; for example, social
desirability paired with limited memory capacity likely contributed to the accuracy of data
that are self-reported by survey respondents [73]. In addition, the process involved in
household food waste is spread over many days and occurs mostly unconsciously, which
was found to lead to a generalized underestimation of individual contributions. Therefore,
results of the present study should be interpreted with caution; the results indicate that
there has been a notable change in the amount of food wasted in Canadian households, as
a result of the COVID-19 pandemic. Future research should further examine this change
and its potential to align with a shift to a more sustainable food system.

Future research should examine in more depth the behavioural changes that are
associated with household food waste, in order to design effective strategies to reduce
household food waste. Potential solutions related to consumer food waste and a sustainable
food system include community supported agriculture, different strategies to incentivize
switching to a more plant-based diet, and education on food waste minimization. These
potential solutions should be explored further, as there is an urgent need to embrace the
positive changes COVID-19 introduced at both individual and societal scales, such as the
shift to community-supported agriculture.

5. Conclusions

The COVID-19 crisis has been framed by some as an opportunity to reflect on the
transformation that is needed to develop a food system that regenerates and sustains the
environment [43]. The destruction of habitats from industrialized livestock, the confine-
ment of animals in small spaces, the narrowing of genetic diversity, and increased animal
turnover increase the risk for zoonotic diseases [2]. The COVID-19 pandemic has created
a new era during which the consequences for food systems are continuing to emerge,
including the potential for a large-scale change within these systems [1]. It is crucial that
responses to the pandemic shift from the traditional food chain practices mentioned, and
involve developing creative solutions and sustainable food systems in order to be prepared
for similar crises in the future. As the COVID-19 crisis continues to impact society on
a global sale, the challenge will be to transform the reactions to the pandemic into new,
foundational norms that prioritize reduction in food waste practices.

This study found that Canadian households have not significantly stopped wasting
food since the beginning of the pandemic, according to self-reported results. Understanding
food-waste behaviour changes is key to designing effective mitigation strategies to reduce
household food waste, and to minimize the environmental consequences with which food
waste is associated. The COVID-19 pandemic has brought weaknesses in the global food
system to the forefront, and highlighted the urgent need to transform the current food
system. Without drastic changes, similar crises will continue to unfold with unprecedented
ramifications for global society.
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