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Abstract

Food waste has become a global issue that has received increased attention. Food waste at the household level
is a major source of food loss in developed countries. While culture is an important factor shaping people’s
behavior, comparison of food waste behaviors across countries and regions are still limited. This study uses
primary data covering the US, Canada, the UK, and France to understand and compare consumers’ food waste
behaviors. While we found some common drivers for food waste behavior appliable to all countries, such as
age, eating away from home, and using expiration dates, we confirmed that consumers behave significantly
different across countries. For example, personal factors such as employment status, household size, and
environmental concerns are only found significant in certain countries. Similarly, while convenience-driven
consumers tend to waste more across countries, only European consumers who are price and advertising
conscious tend to increase their food waste frequency. Moreover, many well-known food waste prevention
actions, such as making a shopping list, preserving and freezing food, and being willing to consume leftovers,
only appear to work in certain countries.
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1. Introduction

Food waste has become a significant global issue among industry stakeholders, consumers, and policy makers.
Studies show that about one third to one half of all produced food is wasted along the food supply chain
(FAO, 2019). Food waste can cause significant environmental problems due to wasted natural resources and
greenhouse gas emissions associated with food production and has become a challenge for the sustainability
(FAO, 2019). The United Nations has developed an agenda to adopt 17 sustainable development goals (SDGs)
in 2015 to end poverty, project the planet, and ensure prosperity for all (UN, 2015). One of the goals (SDG
12) seeks to halve global food waste at retail and consumers levels, as well as to reduce food loss during
production and supply. While food loss in developing countries mostly occurs at the early stages of the supply
chain (e.g. production, harvesting, transport, storage and processing activities), consumers play a critical role
in food waste in developed countries (Aschemann-Witzel et al., 2017). Stenmarck et al. (2016) estimated
53% of the total EU food waste comes from private households. Buzby et al. (2014) estimated that a total of
31% of food is wasted in the US, including 21% by consumers and 10% by producers. As consumers are a
great contributor to food waste, it is essential to examine and understand the factors influencing food waste
related consumer behaviors to help policy makers develop more effective strategies to reduce food waste.

An increasing number of studies on the drivers of food waste emerged in the last decade, although it remains as
a relatively new topic with the need for further research, especially at the household level (Aschemann-Witzel
et al., 2018). Research has shown that a range of factors influence food waste at the consumer level, including
consumer characteristics, shopping and consumption behavior, product attributes, labeling, packaging, and
marketing strategies (e.g. Jorissen et al., 2015; McCarthy and Liu; 2017; Quested et al., 2013; Sinvennoinen
et al., 2014; Visschers et al., 2016). However, while culture is an important factor shaping behavior, few
studies have explored the impact of culture on food waste related behaviors. Comparison across countries is
usually conducted within European countries and is limited. Whether the findings in one country or region
can be appliable to others is questionable and needs more research.

Moreover, food waste related behaviors can be food specific (Aschemann-Witzel et al., 2015; Wilson et
al., 2017). For example, fresh fruit and vegetables account for a large share of the food wasted. Nearly half
of the food wasted by households in Europe are fresh fruit and vegetables (Laurentiis et al., 2018). Such
findings are not surprising because fresh fruit and vegetables are highly perishable and more likely to become
inedible and be discarded. At the same time, fresh fruit and vegetables are relatively cheap products such
that consumers could throw away spoiled products carelessly (Laurentiis et al., 2018). Although the waste
level of fresh fruit and vegetables is high in households, it has not received much attention from researchers.

The objective of this study is to explore and compare the key factors influencing consumers’ food waste at a
household level across countries and regions. To achieve this goal, we surveyed consumers in the US, Canada,
the UK, and France to collect information on consumer’s frequency of food waste, personal characteristics,
shopping and consumption behaviors, perceptions and knowledge related to food waste. In this study, we focus
on the waste of fresh fruit and vegetables within households in each country due to the high share of them
in the food wasted. We contribute to the literature by providing a comprehensive comparison of consumer
behavior across countries from planning to final consumption phases. Our study confirms that consumer’s
food waste behaviors are significantly different across countries, suggesting that policies for reducing food
waste need to be country-specific and the strategies found effective in one country are not necessarily useful
in others. Our findings provide a global perspective on the food waste problem and insights into developing
more effective strategies to reduce food waste.

2. Theoretical framework
Consumers do not have an innate desire to waste food, instead, food waste is a result of multiple behaviors

related to food management. Similar to previous research that categorized food waste behaviors into several
stages (Quested et al., 2013; Van Geffen et al., 2020), our study developed a conceptual framework that
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breaks down the food management behaviors into planning, purchasing, storing, and consuming (Figure 1).
In each of these phases, there is an opportunity for food waste that may be impacted by personal factors, such
as culture, demographics, lifestyle, and perceptions. The literature has found various factors influencing food
waste behaviors in different countries and regions, and several researchers (e.g. Quested et al., 2013; Secondi
et al., 2015) have provided a good review of the work on food waste. Key factors influencing food-waste
behavior identified in prior research and used to provide the basis of our model are shown in Table 1. These
factors were also categorized into different food management phases based on our conceptual framework.

Personal factors play an important role in shaping consumer behaviors to drive or prevent food waste in all
stages of food management. Regarding lifestyles, Chakona and Shackleton (2017) stated that households
that eat together at home reduce food waste. McCarthy and Liu (2017) and Bravi et al. (2020) reported that
higher frequency of eating outside the home increased food waste. Additionally, individuals with higher
environmental consciousness produce less waste (Diaz-Ruiz et al., 2018). While demographics are difficult
to change, understanding the relationship between demographics and food waste could lead to tailored
solutions as these factors have significant impacts on people behavior. For example, women were found to
waste more food than men when they are responsible for grocery shopping, and households with kids tend to
produce more food waste (Jorissen et al., 2015; Sinvennoinen et al., 2014). Some studies indicated that young
people waste more food than older people (Jorissen et al., 2015; Quested et al., 2013), however, studies also
found younger people are more likely to purchase suboptimal products (De Hooge et al., 2017), and they
are increasingly aware of the importance of recycling and the negative consequences of food waste (Zepeda
and Balaine, 2017). Larger households produce more total waste than smaller ones, but larger households
waste less on a per capita basis (Jorissen ef al., 2015; Silvennoinen ef al., 2014). In addition, studies found
that individuals with higher education and income tend to waste more, while individuals living in rural area
produce less waste (Marangon et al., 2014; Secondi ef al., 2015).

Planning what to buy is the start of the journey of food products within a household, and food waste related
behaviors start before the food enters the household. Studies have shown that making a shopping list and
checking food levels in the refrigerator before shopping can reduce the likelihood to purchase too much
food and prevent food waste (Quested et al., 2013).

Shopping behaviors in stores can also influence people’s food waste levels. Consumers’ unwillingness to
purchase suboptimal products and their preference for freshness increase food waste (Aschemann-Witzel
et al., 2015; De Hooge et al., 2017). Discounts offered by retailers may encourage consumers to buy more
than they need, but the impact of special offers on food waste is not clear. While some studies found that
people who buy special offers waste more (Radzyminska et al., 2016), others found the opposite (Jorissen
et al., 2015; Silvennoinen et al., 2014).

Personal factors:
culture, demographics, lifestyles, perceptions, etc.

\
[ |

Planning Purchasing Storing Consuming

Food waste

Figure 1. Conceptual framework.
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Table 1. List of selected research on food-waste factors.
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Authors Country Key factors influencing food  Corresponding proposed food
waste behaviors management phrases

Stefan et al. (2013) Romania Planning routines, shopping Food planning phase, food
routines, intention not to waste  shopping phase, personal
food factors

Marangon et al. (2014) Italy Attitudes about food waste, age, Personal factors
income

Sinvennoinen ef al. (2014) Finland Household size, gender, Personal factors
attitudes about food waste,
price sensitivity

Jorissen ef al. (2015) Italy and Germany Demographics (household Personal factors, food shopping

Secondi et al. (2015)

Chakona and Shackleton
(2017)

De Hooge et al. (2017)

McCarthy and Liu (2017)

Zepeda and Balaine
(2017)
Diaz-Ruiz et al. (2018)

Aschemann-Witzel et al.
(2018)
Bravi et al. (2020)

EU-27 countries

South Africa

Northern European
countries

Australia

United States

Spain

Uruguay

UK, Spain, Italy

size, age), shopping habits
(shopping facility, shopping
frequency)

Living areas, education level,
sorting practices, attitudes
about food waste

Behaviors (food preparation,
food storage, eating at home),
demographics (household size,
living areas)

Demographics (nationality,
age), environmental concern,
perceived food waste,
engaging in shopping and
cooking

Lifestyle (value organic food
and vegetarianism), eating out
habit, knowledge on expiry
dates

Environmental concern,
awareness of food waste

Shopping behavior (using
a shopping list), waste
prevention habits (reuse,
repair, use own bag),
environmental concern

Gender, age, price-orientation,
convenience-orientation

In-store behavior, use of
leftover, food management at
home, planning and checking
behavior, eating out habit

phase

Personal factors

Personal factors, food storing
phase, food consuming phase

Personal factors

Personal factors, food
consuming phase

Personal factors

Food planning phase, personal
factors phase

Personal factors, food shopping
phase

Food planning phase, food
shopping phase, food
consuming phase, food storing
phase, personal factors

Another stage that impacts food is food storage. Knowledge of how to properly store food can prolong the
time food can be eaten safely and reduce food waste (Van Geffen et al., 2020).
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Regarding people’s consumption behavior, consumption of leftovers can directly reduce household food
waste (Bravi et al., 2020; Van Geffen et al., 2020). However, consumers’ perception of health risks and the
loss of quality and freshness are major barriers for leftover consumption (Visschers et al., 2016). Additionally,
the way used by consumers to determine whether food is no longer edible affects their food waste behavior.
For example, expiration date labeling has been criticized as misleading consumers and causing edible food
to be thrown away (McCarthy and Liu, 2017; Wilson et al., 2017).

The factors affecting food waste behavior in each stage used in this study are summarized in Table 2. The
illustration of each variable is presented in next section and the framework is used in each country and to
compare the results and identify any culture effects on food waste.

Table 2. Variable definitions and summary statistics.

Variable description Definition US Canada UK France
Mean St.dev.! Mean St.dev. Mean St.dev. Mean St.dev.

Personal factors

Age Age=years of age 49.70 14.92 51.22 1544 50.85 1446  48.47 15.28

Kid Kid=1 if live with 042 049 035 048 045 050 041 049
children, O=otherwise

Employment status Job=1 if full-time or 0.58 0.49 0.59 0.49 0.64 048 0.62 049
part-time employed,
O=otherwise

Environmental concerns Env=1 if agree that 0.48 0.50 0.70  0.46 0.75 043 0.90 0.30
food waste causes
environmental burden,
O=otherwise

Health status Health=1 if feel healthier =~ 0.37 0.48 037 048 035 048 034 047
than peers, O=otherwise

Food neophobia Newfood=1 if afraid to eat 0.21  0.41 0.17 0.38 0.19 0.39 0.20 0.40
new food, O=otherwise

Dinning away from home Dineaway=1 if eat dinner ~ 0.51  0.50 0.37 048 0.28 0.45 024 043
away from home at
least once a week,
O=otherwise

Household size HHsize=1,...,6 and more 2.65 1.39 243  1.26 2.68 1.20 250 1.24

Planning

Shopping list List=1 if plan shopping 0.76  0.43 0.76 043 0.69 0.46 0.76 043
with a shopping list,
O=otherwise

Shopping

Price Price=1 if important, 0.89 0.31 0.89 032 0.86 0.35 0.81 0.39
O=otherwise

Convenience to consume  Conv=1 if important, 0.70  0.46 0.60 0.49 0.63 0.48 041 049
O=otherwise

Freshness Fresh=1 if important, 097 0.16 098 0.13 097 0.18 098 0.14
O=otherwise

Organic Organic=1 if important, 040 0.49 031 0.46 029 045 0.55 0.50
O=otherwise

Advertising Adv=1 if important, 0.15 035 0.13 033 0.12 033 0.13 0.34
O=otherwise

Locally produced Local=1 if important, 0.61 0.49 0.73 0.44 0.58 0.49 0.79 041

O=otherwise
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Table 2. Continued.
Storing
Knowledge to store food  Storage=1 if usually 0.67 047 0.77 0.42 0.73 0.44 0.82 0.39
freeze/preserve food,
O=otherwise
Consuming
Willingness to eat leftovers Leftover=1 if willing 0.94 0.25 092 0.27 0.82 0.38 091 0.29
to eat leftovers,
O=otherwise
Expiration date Expdate=1 if use 036 049 035 048 0.20 0.40 022 041
expiration date label to
know food is inedible,
O=otherwise
Smell Smell=1 if use smell to 0.73 045 0.74 044 0.68 047 0.60 0.49
know food is inedible,
O=otherwise
Appearance Appear=1 if use 091 0.29 0.92 0.28 0.90 0.30 0.82 0.39

appearance to know food
is inedible, O=otherwise
Taste Taste=1 if use taste to 041 049 0.41 049 0.41 049 043 0.50
know food is inedible,
O=otherwise

1'St.dev = standard deviation.

3. Methods and data

3.1 Survey and measures

An international survey was developed and translated into English and French. Respondents from the
US, Canada, the UK, and France were recruited from online panels provided by a major panel firm.! The
survey started with several screening questions, which narrowed the respondents to female primary grocery
shoppers, at least 20 years of age, from households whose income is in the top 70% of their respective country.
Respondents were then asked questions regarding food shopping behaviors, such as factors influencing their
purchasing decisions, shopping stores, and average weekly spending. The respondents were also asked about
lifestyle and personal habits, including self-reported health status, frequency of exercise, habits of eating
away from home, making shopping list, and knowledge of storing food properly. Several food-waste specific
questions were asked in this section. Additional demographic questions were asked at the end of the survey.
As previous studies have indicated that female shoppers and high-income households usually produce a
higher rate of food waste, our sample might report a higher-than-average food waste rate of each country.

To measure consumer’s waste of fresh fruits and vegetables, the survey asked respondents to rate ‘How
often do you throw away fresh fruit/vegetables that are no longer edible?’ (1=never, 2=rarely, 3=sometimes,
4=often). Respondents also reported the reasons that cause fresh fruit and vegetables to spoil at home.
Demographics include country of residence, age, household composition, employment status, household size,
and living areas. Respondents reported how often they purchase a dinner away from home, as frequency of
eating away from home is expected to be positively associated with the frequency of food waste. Information
about attitude towards food was collected through questions about willingness to eat new foods and whether

! The survey was part of a larger research project, which targeted respondents in the US, Canada, the UK, and France to understand food consumption
behaviors. The respondents screening criteria were imposed to obtain the target group by the project. The data used in this study were collected
through this project.
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or not they feel healthier than their peers. In addition, respondents indicated if they agree that food waste
causes environmental burden. These questions were used to capture the effects of personal factors from the
conceptual framework.

To understand respondents’ food management and related waste behaviors during each stage information was
collected from planning to final food consumption. Respondents rated their agreement (1=strongly disagree,
S=strongly agree) on statements regarding if they use a shopping list to plan shopping ahead and whether
they know how to freeze/preserve food properly. Regarding the shopping stage, respondents were asked to
rate the importance of factors influencing their shopping choices using a 5-point Likert scale. The considered
attributes include price, convenience to consume, freshness, organic, locally produced, and advertising.
Additionally, we asked respondents to indicate whether they are willing to eat leftovers. Respondents also
reported the factors they used to make judgements about whether food is no longer edible (e.g. appearance,
smell, taste, and expiration date labeling). Summary statistics of the variables are displayed in Table 1 and
sample characteristics are presented in Table 3.

3.2 Model
To analyze the relationship between food waste behavior and personal factors, an ordered probit model was
used in each country. The dependent variable is coded using the self-reported frequency of throwing away

inedible fresh fruits and vegetables (1=never, 2=rarely, 3=sometimes, 4=often). The independent variables
are summarized in Table 1 and used to predict the probabilities of different food waste frequency levels.

Table 3. Descriptions and frequency of demographic variables.

Variable Description UsS Canada UK France
(0n=1,098) (n=1,003) (n=1,150) (n=1,110)
Age 20-29 11.84% 12.70% 1191% 16.31%
30-39 20.67%  23.50% 19.48%  18.20%
40-49 20.40%  18.83% 21.30% 18.74%
50-59 22.04% 19.12% 20.00% 18.74%
60 and over 25.05% 24.84% 27.30% 28.29%
Household status Live alone 22.76%  2592% 14.70%  23.78%
Live with others no children 35.09% 39.08% 39.91% 34.95%
Live with children 42.16%  35.00% 4539% 41.26%
Education Lower education (high school or lower) 23.21% 19.44%  26.78%  15.76%
Intermediate education (technical or associate or  31.10%  32.50% 21.91% 21.08%
equivalent)
Higher education (university graduate or higher)  45.42%  46.76%  50.96%  62.16%
Marital status Single 20.44%  23.83% 16.00%  19.06%
Married 57.67%  57.03% 70.87%  67.93%
Other 21.88% 19.14% 13.13%  13.00%
Employment Unemployed 5.17% 2.89% 3.48% 3.96%
Employed full-time 46.42%  43.47% 41.74%  53.87%
Employed part-time 11.51% 1595%  22.09% 8.11%
Other 36.90% 37.09% 32.52% 34.05%
Living area Urban 26.32%  46.26%  23.30% 37.03%
Suburban 5227%  35.69%  53.13% 27.21%
Rural 21.42%  18.05% 23.57%  35.77%
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The specification of the model can be expressed as follows:

yi:xiﬂ+€i (D)

Where y; defines a latent variable representing the level of food waste by individual 7, x; is a vector of
characteristics describing individual i, and f is a set of parameters to be estimated. The latent variable can
be represented as:

1, Vi Skl

_ 2, klsyiSkZ
YiTN3,  ky<yi<ks @)

41 kSSyi

Where k represents the threshold boundaries for each category. Therefore, the probability of observing y,
=mis:

Probability (y,= m) = F(k,, —xp) — F(k,_; —xf)
Where F has a normal distribution (Greene, 2000).

4. Results

4.1 Consumer profiles across countries

The survey was launched in end of April and completed in May 2019, with a total of 1,098 completes from
the US, 1,003 completes from Canada, 1,150 completes from the UK, and 1,110 completes from France.
Over 40% of respondents in the US, the UK, and France reported living with children, compared to 35%
in Canada. Over 45% of respondents in US and Canada and over half of respondents in Europe hold are
university graduates. Nearly 46% of Canadian and 37% of French respondents lived in urban areas, while
over half of the US and UK respondents lived in suburban areas.

On average, across all countries, 16% of respondents reported that they never throw away fresh fruit or
vegetables. French consumers were most likely to report they never threw away fresh fruit or vegetables,
with 32% of French respondents selecting this category. An average of 52 and 28% of respondents reported
they discard inedible fresh fruit or vegetables rarely and sometime, respectively. About 5% of respondents
admitted that they often throw away fresh fruit or vegetables that no longer edible (Figure 2). Among surveyed
countries, the US has a slightly higher percentage of respondents self-reporting that they often throw away
inedible fruit and vegetables and France has the lowest. While respondents may tend to underreport how
often they waste food, this provides a relative comparison across countries.

Regarding the reasons that cause fresh fruit and vegetables to spoil at home, the most common reason for
respondents in North America and Europe is ‘It spoiled more quickly than expected’, including about 62,
59, 65 and 58% of US, Canadian, UK, and French respondents, respectively (Figure 3). Over 40% of the
US and Canadian consumers agreed that ‘bought too much’ is one of the reasons they threw away fresh
fruit and vegetables.

UK respondents reported the lowest percentage (68.9%) of using a shopping list, while over 75% of respondents
in other countries reported that they use a shopping list. A relatively lower percentage of US respondents
(66.9%) reported that they know how to preserve food properly compared to respondents from Canada
(77.5%), the UK (73.2%), and France (81.5%). US respondents also reported the lowest percentage (47.7%)
of believing food waste would damage the environment, consistent with Neff et al. (2015) that environmental
concerns ranked last among motivations to reduced food waste in the US. Over 70% of respondents in other
countries believe that food waste causes an environmental burden. Additionally, over half of US respondents
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Figure 2. Frequency of food waste by country.
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reported that they eat dinner outside the home at least once a week, whereas the percentage is much lower
in other countries (Canada 37.3%, UK with 28.1%, and France 24.2%).

4.2 Estimated results from the ordered logit model

Results from the ordered probit model are presented in Table 4. Some similarities are found across countries
and are consistent with previous research. For example, our study found that older people tend to waste
food less frequently than younger people, which is consistent with Quested ez al. (2013) and Jorissen et al.
(2015). Eating away from home has been found to increase the frequency of food waste (Bravi et al., 2020;
McCarthy and Liu, 2017). Also, the usage of expiration data to determine whether the food is no longer edible
is also positively related to food waste frequency in all four countries (McCarthy and Liu, 2017; Wilson et
al., 2017). In addition, we found that using appearance to tell whether the food is spoiled increases food
waste frequency across countries.

70%
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Figure 3. Reasons cause fresh fruit and vegetables to spoil at home.
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Table 4. Ordered logit model results.!

Volume 25, Issue 2, 2021

Variable US Canada UK France
Coefficient Std Coefficient Std Coefficient Std Coefficient Std
Error Error Error Error
Intercept 2.53%%* 0.65 1.58%** 0.33 0.88*** 0.25 0.90%** 0.32
Personal factors
Age 26-38 vs 18-25 -1.11* 0.60 0.35%* 0.14 -0.06 0.14 -0.04 0.16
Age 39-54 vs 18-25 -1.20%* 0.60 -0.04 0.12 -0.02 0.12 -0.19 0.16
Age 55+ vs 18-25 -1.48%* 0.60 0.10 0.11 -0.44%** 0.11 -0.35%* 0.16
Kid -0.21%* 0.10 0.20* 0.11 0.26%** 0.10 -0.02 0.11
Job 0.12 0.07 0.15%* 0.08 0.18%* 0.08 0.10 0.09
Env -0.04 0.07 -0.10 0.08 -0.29%** 0.08 0.09 0.12
Health -0.18%* 0.07 -0.30%** 0.08 -0.37%** 0.07 0.00 0.08
Newfood 0.13 0.08 0.27%%* 0.10 0.15* 0.09 0.40%** 0.09
Dineaway 0.22%%* 0.07 0.37%%* 0.08 0.44%** 0.08 0.15* 0.09
Hhsize 0.07** 0.04 0.02 0.04 0.02 0.04 0.05 0.04
Food management stages
List -0.18** 0.08 -0.21%* 0.09 -0.07 0.07 -0.11 0.08
Price 0.04 0.11 0.10 0.12 0.33%%* 0.10 0.23** 0.09
Conv 0.19%* 0.08 0.24%* 0.08 0.12* 0.07 0.02 0.07
Fresh 0.19 0.22 -0.52%* 0.28 -0.08 0.20 -0.27 0.25
Organic -0.08 0.07 0.10 0.08 -0.02 0.08 -0.03 0.08
Adv 0.08 0.10 0.02 0.11 0.31%** 0.12 0.16 0.11
Local -0.12* 0.07 -0.05 0.09 -0.13* 0.07 -0.19%* 0.09
Storage -0.17** 0.07 -0.11 0.09 -0.09 0.08 -0.26** 0.09
Leftover -0.18 0.14 -0.24* 0.14 0.00 0.10 -0.26** 0.12
Expdate 0.19%* 0.07 0.26%*** 0.08 0.40%*** 0.09 0.17** 0.08
Smell -0.05 0.08 -0.10 0.09 -0.02 0.08 -0.10 0.07
Appear 0.20* 0.12 0.30%* 0.13 0.30%** 0.11 0.28%* 0.09
Taste 0.18%** 0.07 -0.18** 0.08 -0.24%** 0.07 -0.01 0.07

U % and *** indicate significance at 10, 5 and 1% level, respectively.

However, we also found many differences in people’s food waste behaviors across countries. For example,
having kids has a significant negative impact on US consumers’ food waste behavior but has a significant
positive impact on UK consumers. Interestingly, we noticed studies in European countries (e.g. Sinvennoinen
et al., 2014) have showed a similar positive relationship between having kids and food waste behavior,
while one study in the US (Neff et al., 2015) reported that the leading motivations for waste reduction in
US households were saving money and setting an example for children.

Having a full-time job increases food waste frequency in Canada and the UK but not in the US or France.
Similar results reported by WRAP (2007) found that respondents with high food waste tended to be those
with full time work in the UK. While our results indicate that larger household size is likely to discard fresh
fruit and vegetable more frequently, this is only significant in the US. In addition, concerns about environment
only significantly reduces food waste frequency in the UK.

We also tested some factors not often considered in previous studies, including health status and food
neophobia. Respondents who self-reported healthier than peers tend to discard food significantly less
frequently in all countries but France. The fear of eating new food also increases food waste frequency
significantly in Canada and France.
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In terms of food management stages, making a shopping list before going to stores is found to reduce food
waste frequency significantly in North America but not in European countries. Prioritizing price and advertising
while shopping increases the frequency of food waste in European countries. Focusing on the attribute of
convenience to consume increases the food waste frequency in the US and Canada and the UK. Prioritizing
freshness decreases the frequency of food waste in Canada, and preferring local products significantly
decreases food waste frequency in all countries but Canada. These results are similar to Aschemann-Witzel et
al. (2018) who sampled Uruguayan consumers and reported that price and convenience-oriented consumers
wasted more, while value conscious consumers wasted less.

Regarding storing skills, respondents that know how to preserve or freeze food tend to throw away food
less frequently in the US and France. Interestingly, willingness to consume leftover food only significantly
decreases food waste frequency in France and Canada, whereas it was expected to be significant in all
countries. Besides using expiration dates and appearance, relying on the taste to determine whether food is
spoiled significantly decreases the waste frequency in Canada and the UK.

5. Conclusions

Food waste has become a global issue that has received increased attention in the past decade. Food
waste at the consumer level is currently a major source of food loss in developed countries. To understand
consumers’ food waste related behaviors and identify key influencers to control food waste in households
is very important to improve sustainability in the food system. While recent research lacks comparison of
food waste behavior across countries and regions, this study contributes to the literature by providing a
comprehensive investigation on consumers’ food waste related behaviors across countries focusing on fresh
fruit and vegetables using novel multi-country data.

Our study confirms that age, eating outside of home, and using expiration dates and appearance to determine
whether food is spoiled increases the frequency of food waste, and such findings are applicable to all countries.
Additionally, we found significant differences across countries, implying an important role played by culture
in food waste behavior. For example, having kids tends to reduce the food waste frequency among US
respondents but increase for those in the UK. This might because American parents have a strong motivation
to reduce food waste to set a good example for children (Neff ez al., 2015), but more studies are necessary
to test this in other countries. Also, several significant factors driving or preventing food waste reported
by previous research, such as full-time employment, household size, and environmental concerns are only
significant in some countries but not in others, driving home the importance of not over-generalizing results
from one country to another.

This study finds evidence that shopping factors influence the food waste level at home. Price and advertising
conscious consumers, as well as convenience-driven consumers, tend to have a higher level of food waste.
However, such results are only applicable in certain countries. Moreover, some well-studied food waste
prevention actions, including making a shopping list, preserving and freezing food, and being willing to
consume leftovers, do not have the same level of effectiveness across countries.

Other factors found to influence food waste include self-view of health status and food neophobia. We found
that respondents who consider themselves healthy tend to waste less in the US, Canada, and the UK, and
respondents who are afraid of eating new food tend to waste more in Canada, the UK, and France.

Our study indicates that researchers and policy makers should consider culture when developing strategies
and policies to reduce food waste in their countries. In other words, it is essential to understand that an
effective food waste reducing policy needs to be country-specific to adjust the different food waste behaviors
of consumers in different countries. The successful experience in one country or region is not necessarily
appliable to other countries or regions. Research and policies should focus on each country or region
individually. In addition, our study focuses on fresh fruit and vegetables as the targeted commodity when
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asking respondents to answer food waste related questions, because this is a major food waste category.
Therefore, more studies using multi-country data and exploring other food categories are needed to confirm
the findings in this study as well as previous research.

References

Aschemann-Witzel, J., A. Gimenez and G. Ares. 2018. Convenience or price orientation? Consumer
characteristics influencing food waste behavior in the context of an emerging country and the impact
on future sustainability of the global food sector. Global Environmental Change 49: 85-94.

Aschemann-Witzel, J., I. De Hooge, P. Amani, T. Bech-Larsen and M. Oostindjer. 2015. Consumer-related
food waste: causes and potential for action. Sustainability 7(6): 6457-6477.

Aschemann-Witzel, J., J.H. Jensen, M.H. Jensen and V. Kulikovskaja. 2017. Consumer behavior towards
price-reduced suboptimal foods in the supermarket and the relation to food waste in households.
Appetite 116: 246-258.

Bravi, L., B. Francioni, F. Murmura and E. Savelli. 2020. Factors affecting household food waste among
young consumers and actions to prevent it. A comparison among UK, Spain and Italy. Resources,
Conservation and Recycling 153: 104586.

Buzby, J.C., H.F. Wells and J. Hyman. 2014. The estimated amount, value, and calories of postharvest food
losses at the retail and consumer levels in the United States. US Department of Agriculture, Economic
Research Service, Washington, DC, USA.

Chakona, G. and C.M. Shackleton. 2017. Local setting influences the quantity of household food waste in
mid-sized South African towns. PLoS ONE 12(12): e0189407.

De Hooge, 1., M. Oostindjer, J. Aschemann-Witzel, A. Normann, S.M. Loose and V.L. Almli. 2017. This
apple is too ugly for me!: consumer preferences for suboptimal food products in the supermarket
and at home. Food Quality and Preference 56: 8§0-92.

Diaz-Ruiz, R., M. Costa-Font and J.M. Gil. 2018. Moving ahead from food-related behavior: an alternative
approach to understand household food waste generation. Journal of Cleaner Production 172:
1140-1151.

Food and Agriculture Organization of the United Nations (FAO). 2019. Food loss and food waste. FAO,
Rome, Italy. Available at: http://www.fao.org/food-loss-and-food-waste/en/

Greene, W. 2000. Econometric analysis. Prentice Hall, Inc., Upper Saddle River, NJ, USA.

Jorissen, J., C. Priefer and K.R. Brautigam. 2015. Food waste generation at household level: results of a
survey among employees of two European research centers in Italy and Germany. Sustainability
7(3): 2695-2715.

Laurenttis, V., S. Corrado and S. Sala. 2018. Quantifying household waste of fresh fruit and vegetables in
the EU. Waste Management 77: 238-251.

Marangon, F., T. Tempesta, S. Troiano and D. Vecchiato. 2014. Food waste, consumer attitudes and behavior.
A study in the north-eastern part of Italy. Rivista di Economia Agraria 69(2-3): 201-209.

McCarthy, B. and H.B. Liu. 2017. Waste not, want not exploring green consumers’ attitudes towards wasting
edible food and actions to tackle food waste. British Food Journal 119(12): 2519-2531.

Neff, R., M. Spiker and P. Truant. 2015. Waste food: U.S. consumers’ reported awareness, attitudes, and
behaviors. PLoS ONE 10(6): PM(C4454575.

Quested, T.E., E. Marsh, D. Stunell and A.D. Parry. 2013. Spaghetti soup: the complex world of food waste
behavior. Resources, Conservation and Recycling 79: 43-51.

Radzyminska, M., D. Jakubowska and K. Staniewska. 2016. Consumer attitude and behavior towards food
waste. Journal of Agribusiness and Rural Development 1(29): 175-181.

Secondi, 1., L. Principato and T. Laureti. 2015. Household food waste behavior in EU-27 countries: a
multilevel analysis. Food Policy 56: 25-40.

Sinvennoinen, K., J.M. Katajajuuri, H. Hartikainen, L. Heikkila and A. Reinikainen. 2014. Food waste
volume and composition in Finnish households. British Food Journal 116(6): 1058-1068.

International Food and Agribusiness Management Review

208


http://www.fao.org/food-loss-and-food-waste/en/

https://www .wageningenacademic.com/doi/pdf/10.22434/IFAMR2020.0198 - Friday, April 01, 2022 11:22:16 AM - University of Minnesota - Twin Cities |P Address:134.84.17.190

Heng and House Volume 25, Issue 2, 2021

Stefan, V., E. Van Herpen, A.A. Tudoran and L. Lahteenmaki. 2013. Avoiding food waste by Romanian
consumers: the importance of planning and shopping routines. Food Quality and Preference 28:
375-381.

Stenmarck, A., C. Jensen, T. Quested and G. Moates. 2016. Estimates of European food waste levels. Available
at: https://www.eu-fusions.org/phocadownload/Publications/Estimates%200f%20European%20
food%20waste%?20levels.pdf

United Nations (UN). 2015. Transforming our world: the 2030 agenda for sustainable development.
UN, New York, NY, USA. Available at: https://www.un.org/ga/search/view_doc.asp?symbol=A/
RES/70/1&Lang=E

Van Geffen, L., E. Van Herpen and H. Van Trijp. 2020. Household food waste — how to avoid it? An integrative
review. In: E. Narvanen, N. Mesiranta, M. Mattila and A. Heikkinen (eds.) Food waste management.
Palgrave Macmillan, London, UK.

Visschers, V.H., N. Wickli and M. Siegrist. 2016. Sorting out food waste behavior: a survey on the motivators
and barriers of self-reported amounts of food waste in households. Journal of Environmental
Psychology 45: 66-78.

Wilson, N.L., B.J. Rickard, R. Saputo and S.T. Ho. 2017. Food waste: the role of data labels, package size,
and product category. Food Quality and Preference 55: 35-44.

WRAP. 2007. Food behavior consumer research: quantitative phase. WRAP, Banbury, UK. Available at:
https://wrap.org.uk/resources/report/food-behaviour-consumer-research-quantitative-phase#

Zepeda, L. and L. Balaine. 2017. Consumers’ perceptions of food waste: a pilot study of U.S. students.
International Journal of Consumer Studies 41(6): 627-637.

International Food and Agribusiness Management Review

209


https://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
https://www.eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://wrap.org.uk/resources/report/food-behaviour-consumer-research-quantitative-phase#

06T LT ¥8'VET'SSAIPPY d| SO NID UIM L -el0suul Al JO ALsIBAIUN - INY 9T:Z2-TT 2202 ‘TO [UdV ‘Aeplid - 86T0°0202H IN V4 I/7E2Z OT/4Pd/10p/Wod 0 Iwspedeusbu ueBem mmmw//sany



	Consumers’ perceptions and behavior toward food waste across countries
	Abstract
	1. Introduction
	2. Theoretical framework
	3. Methods and data
	4. Results
	5. Conclusions
	References


